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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Broadcom 802.11a/b/g/n WLAN + Bluetooth PCI-E Mini Card
MODEL: BCM943228HMB
SERIAL NUMBER: 1403512 (P305)
DATE TESTED: JUNE 21 - 22, 2011
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:
MICHAEL HECKROTTE TOM CHEN
DIRECTOR OF ENGINEERING EMC ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4: 2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

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

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

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 4.94 dB

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

5.1. DESCRIPTION OF EUT

The EUT is an 802.11a/b/g/n WLAN + Bluetooth PCI-E 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
(MH2) (dBm) (mW)
2402-2480 Basic GFSK 1.19 1.32
2402-2480 Enhanced QPSK 4.63 2.90

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an 802.11bgn WLAN and Bluetooth antenna with a maximum gain of 3.90 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 Bluetool, ver. 1.4.2.6.

5.5. WORST-CASE CONFIGURATION AND MODE

The worst-case channel is determined as the channel with the highest output power.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number FCCID
Laptop Lenovo 4446-38U R8-CADO03 DoC
AC Adapter Lenovo ADP-65YB 11S42T4458Z1F4K96B09D | DoC
Adapter Board | Broadcom Broadcom N/A N/A
I/O CABLES
/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 1 US 115V Shielded 1.5m NA
2 DC 1 DC Un-shielded [1.5m Ferrite at laptop's end
TEST SETUP

The EUT was attached to a jig board which was 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

AL Mains

Page 9 of 75
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: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

6. TEST AND MEASUREMENT EQUIPMENT

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

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C009% 10/29/11
Antenna, Bilog, 2 GHz Sunol Sciences JB1 CoOMM7 07/14/11
Antenna, Horn, 18 GHz EMCO 3115 C00872 07/29/11
Antenna, Homn, 26.5 GHz ARA MWH-1826/B C00980 07/29/11
Preamplifier, 1300 MHz Agilent / HP 8447D C00778 01/26/12
Preamplifier, 26.5 GHz Agilent / HP 84498 C00749 08/04/11
Peak Power Meter Agilent / HP E9327A C009%64 12/04/11
Peak Power Sensor Agilent / HP E4416A C00963 12/04/11
Reject Filter, 2.4-2.5 GHz Micro-Tronics BRM50702 N02685 CNR
LISN, 30 MHz FCC LISN-50/250-25-2 | N02625 05/06/12
EM Test Receiver, 30 MHz R&S ESHS 20 N02396 05/06/12
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7. ANTENNA PORT TEST RESULTS

7.1.

7.1.1. 20 dB AND 99% BANDWIDTH

LIMIT

BASIC DATA RATE GFSK MODULATION

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 = RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 935.705 891.6721
Middle 2441 949.192 898.0941
High 2480 910.554 860.4283
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20 dB BANDWIDTH

BANDWIDTH LOW CH

@ Agilent 22:40:12 Jun 21, 2011

R T | hWeasure |

Ch Freg
Occupied Bandwidth

2.402 GHz

Trig  Free Meas Off

| Channel Power

Ref 10 dBm Atten 10 dB

#Peak

| ‘ Occupied BW

‘ |
ACP

Multi Carrier

Center 2.402 000 GHz

#Res BW 30 kHz #VBW 100 kHz

Sweep 3.2 ms (601 pts)

Span 3 MHz Powrer

Occupied Bandwidth
877.9300 kHz

12.104 kHz
935.705 kHz

Transmit Freq Error
# dB Bandwidth

Qoo By % Pwr
¥ dB

Power Stat

95.00 % CCDF

-20.00 dB

Wore
1of2

BANDWIDTH MID CH

4 Agilent 22:42:22 Jun 21, 2011

R T | MWeasure |

Ch Freg 2441 GHz

Trig  Free Meas Off

Occupied Bandwidth

Channel Power

Ref 10 dBm Atten 10 dB

#Peak

Log

Occupied BW

10 B

dB/

‘ |
ACP

hUltl Carrier

Center 2.441 D00 GHz

#Res BYW 30 kHz #VBW 100 kHz

Sweep 3.2 ms (601 pts)

Span 3 MHz Power

Occupied Bandwidth
859.9541 kHz

Do BYW % Pwr
w dB

P ower Stat

99.00 % CCDF

-20.00 dB

Transmit Freq Errar
 dB Bandwidth

8.772 kHz
948,192 kHz

hlore
1of2
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BANDWIDTH HIGH CH
s Agilent 22:43:08 Jun 21,2011 R T [ Measue |

| |
Ch Freq 2.48 GHz Trig  Free Meas Off
Occupied Bandwidth I |

| Channel Power

Ref 10 dBm Atten 10 dB
#Peak Occupied BW

<
=

ACF

Multi Carrier
FPaowier

Center 2.480 000 GHz Span 3 MHz
#Res BW 30 kHz #WVBW 100 kHz Sweep 3.2 ms (601 pts)

. ; Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

855.9447 kHz xdB  -20.00dB

Transmit Freq Error 4538 kHz
 dB Bandwidth 910.554 kHz

Wlore
10f2
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99% BANDWIDTH

BANDWIDTH LOW CH

@ Agilent 23:01:13 Jun 21,2011

R T | hWeasure |

Ch Freg
Occupied Bandwidth

2.402 GHz

Trig  Free Meas Off

| Channel Power

Ref 10 dBm Atten 10 dB

#Samp

| ‘ Occupied BW

‘ |
ACP

_i Multi Carrier

Center 2.402 000 GHz

#Res BW 30 kHz #VBW 100 kHz

Sweep 10.04 ms (601 pts)

Span 3 MHz Powrer

Occupied Bandwidth
891.6721 kHz

2.455 kHz
903.616 kHz™

Transmit Freq Error
# dB Bandwidth

Qoo By % Pwr
¥ dB

Power Stat

95.00 % CCDF

-20.00 dB

Wore
1of2

BANDWIDTH MID CH

4 Agilent 23:01:53 Jun 21, 2011

R T | MWeasure |

Ch Freg 2441 GHz

Trig  Free Meas Off

Occupied Bandwidth

Channel Power

Ref 10 dBm Atten 10 dB

#Samp

Log

Occupied BW

10

‘ |
ACP

hUltl Carrier

Center 2.441 D00 GHz

#Res BYW 30 kHz #VBW 100 kHz

Sweep 10.04 ms (601 pts)

Span 3 MHz Power

Occupied Bandwidth
898.0941 kHz

Do BYW % Pwr
w dB

P ower Stat

99.00 % CCDF

-20.00 dB

Transmit Freq Errar
 dB Bandwidth

510.803 Hz
901.958 kHz™

hlore
1of2
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BANDWIDTH HIGH CH
s Agilent 23:03:58 Jun 21,2011 R T [ Measue |

[ I

Ch Freq 2.48 GHz Trig  Free Meas Off
Occupied Bandwidth I |
| Channel Power

Ref 10 dBm Atten 10 dB

#Samp Occupied BW

ACF

| Multi Carrier

| |
Start 2.478 500 GHz Stop 2.481 500 GHz Pawer

#Res BW 30 kHz #WVBW 100 kHz Sweep 10.04 ms (601 pts)

. ; Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

860.4283 kHz xdB  -20.00dB

Transmit Freq Error -1.524 kHz
 dB Bandwidth 8959764 kHz™

Wlore
10f2
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7.1.2. 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 hopping 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 Agilent 05:40:02 Jun 21,2011 R T Wlarker
& Wikrl 1,000 MHz

Ref 11 dBm #Atten 10 dB 061 dB
#Peak

Select Marker
1 2 3 4

Mormal

Delta Pair
(Tracking Ref)
Ref A

M1 S2 Span Pair
53 FS Span Center
AA

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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7.1.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (i)
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

79 Channels observed.
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NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

i Agilent 05:55:15 Jun 21, 2011 R T

| Trace |

Ref 11 dBm #Atten 10 dB

#Peak

Clear \Write

Mlax Hold

M1 52
53 F§

Ad
wif):

FTun
Swp

Center 2.441 00 GHz
#Res BW 510 kHz

Span 100 MHz

#VBW 510 kHz Sweep 1 ms (601 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)

- Agilent 03:08:16 Jun 21,2011 R T

|Frequhanne| |

Ref 11 dBm #Atten 10 dB

#Peak
Log
10

dB/

Offst
1"

dB

Center Freg
2 41500000 GHz
Start Freqg
240000000 GHz
Stop Freq
2.43000000 GHz

LyAv

CF Step
3.00000000 tHz
ALt Mdan|

M1 S2
53 F§

A
rif):

FTun
Swp

Start 2.400 00 GHz
#Res BW 300 kHz

Stop 2.430 00 GHz

#VBW 300 kHz Sweep 1 ms (601 pts)

Freg Offset
0.00000000 Hz

Signal Track
On Off

—=
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NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
¢ Agilent 03:.08:23 Jun 21, 2011 R T [Freq/Channel |

Center Freq

Ref 11 dBm #htten 10 dB
#Peak ‘ 2 44500000 GHz
) T T Start Freg
243000000 GHz
Stop Freq
2 46000000 GHz

CF Step
30.0000000 MHz
Auto Man|

M1 s2 Freq Offset
83 FS 0.00000000 Hz
AR

eif): )
ETun Signal Track
Swp on O

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

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

- Agilent 03:10:02 Jun 21,2011 R T [Freg/Channel |

Center Freq

Ref 11 dBm #Atten 10 dB ‘
#Peak 2 47500000 GHz
” Start Freg
245000000 GHz
Stop Freq
249000000 GHz

CF Step
30.0000000 MHz
Auto hdan|

M1 s2 Freq Offset
S3 FS 0.00000000 Hz
AR

if): .
ETun Signal Track
Swp On off

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: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

7.1.4. 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 x 0.4 s) is
equal to 10 x (# of pulses in 3.16 s) x pulse width.

RESULTS
GFSK Mode
DH Packet | Pulse | Number of | Average | Limit
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec)
seconds
DH1 0.445 31 0.138 0.4
DH3 1.707 16 0.273 0.4
DH5 2.95 11 0.325 0.4
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REPORT NO: 11U13795-16A
FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

PULSE WIDTH

PULSE WIDTH

- Agilent 04:17:08 Jun 21, 2011

R T

| Ilarker |

Ref 11 dBm

#Atten 10 dB

A Mkrl 445 ps
-6.55 dB

Select Marker

#Peak

12 3 4

Mormal

Delta

Delta Pair

(Tracking Ref)
Ref A

Span Pair

Span Center

Center 2.441 000 GHz
Res BW 300 kHz

#WBW 300 kHz

Span 0 Hz
Sweep 1 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

- Agilent D4:15:23 Jun 21, 2011

R T

| Swesp |

Ref 11 dBm

#Atten 10 dB

#Peak
Log

Sieep Time
3.160 s

10
dB/

Siwiesp
Single Cont

Offst
11

Auto Sweep

dB

Time
Morrm

Hfeon off

Gate

‘ Gate Setup *

Foints
601

Center 2.441 000 GHz
Res BW 300 kHz

#WBW 300 kHz

Span 0 Hz
Sweep 3.16 s (601 pts)
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

H3

PULSE WIDTH

PULSE WIDTH
e Agilent 04:18:58 Jun 21, 2011 R T Marker
A Mkrl 1.707 ms

Ref 11 dBm #Atten 10 dB -10.31 dB
#Peak

Select Marker
1 2 3 4

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

Off

Center 2.441 000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 4 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

- Agilent 04:20:51 Jun 21, 2011 Mlarker

Select Marker
1 2 3 4

Ref 11 dBm #Atten 10 dB
#Peak

MNormal

Delta

Delta Pair
(Tracking Ref)
Ref

Span Pair

mmnm | EEE Center

Off

Center 2.441 000 GHz Span 0 Hz |
Res BW 300 kHz #VBW 300 kHz Sweep 3.16 s (601 pts)
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

H5

PULSE WIDTH

PULSE WIDTH
e Agilent 04:23:56 Jun 21,2011 R T Marker
A Mkrl 295 ms

Ref 11 dBm #Atten 10 dB -4.59 dB
#Peak

Select Marker
1 2 3 4

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

Off

Center 2.441 000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 6 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

e Agilent 04:22:46 Jun 21,2011 Marker

Select Marker
1 2 3 4

Ref 11 dBm #Atten 10 dB
#Peak

MNormal

Delta

Delta Pair
T (Tracking Ref)
Ref

Span Pair

Span Center

Off

Center 2.441 000 GHz Span 0 Hz |
Res BW 300 kHz #VBW 300 kHz Sweep 3.16 s (601 pts)
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REPORT NO: 11U13795-16A

FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

7.1.5. 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 0.98 30 -29.02
Middle 2441 1.19 30 -28.81
High 2480 1.08 30 -28.92
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REPORT NO: 11U13795-16A
FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

OUTPUT POWER

PEAK POWER LOW CH

W Agilent 22:27:42 Jun 21,2011

R T Feak Search

Ref 10 dBm Atten 10 dB

#Peak
Log

Mkr1 2.401 900 GHz
0.98 dBm MNext Peak

10
dB/

‘ Next Pk Right

Offst
1

dB

Mext Pk Left

Lghv

‘ Min Search

M1 S2
53 FS

AA

‘ Pk-Pk Search

if):
FTun

Swp

‘ Mikr @ CF

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

Span 10 MHz ‘ 1'\"13?28
Sweep 1 ms (601 pts)

PEAK POWER MID CH

4 Agilent 22:24:56 Jun 21, 2011

R T Feak Search

Ref 10 dBm Atten 10 dB

#Peak

Mkr1 2.440 950 GHz
1.19 dBm MNext Peak

‘ Next Pk Right

‘ Mext Pk Left

‘ hin Search

M1 S2
53 FS

AA,
aif):

‘ Pk-Plk Search

FTun

Swp

‘ Mhkr @ CF

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

Span 10 MHz ‘ 1'\'1?28
Sweep 1 ms {601 pts)
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REPORT NO: 11U13795-16A

FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

PEAK POWER HIGH CH

W Agilent 22:24:00 Jun 21, 2011

R T

Poak Search |

Ref 10 dBm

Atten 10 dB

Mkr1 2.479 967 GHz
1.08 dBm

#Peak

‘ Mext Peak
‘ Mext Pk Right

Mext Pl Left

‘ Min Search

M1 S2
53 FS

AR
eif):

FTun
Swp

Center 2.480 000 GHz
#Res BW 3 MHz

#WYBW 3 MHz

Span 10 MHz
Sweep 1 ms (601 pts)

‘ Fl-Fk Search

‘ Wkr © CF
Wlore
10f2

Page 26 of 75

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

FORM NO: CCSUP4701D

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: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

7.1.6. 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.

RESULTS
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REPORT NO: 11U13795-16A
FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

@ Agilent 01:43:38 Jun 21,2011

R T

Displa

Ref 11 dBm

whtten 10 dB

Mkr1 2.402 050 GHz
0.55 dBm

#Peak
Log

10
dB/

Offst
1

dB
DI

‘ Full Screen

Display Line
-19.45 dBm
On Off

19.5
dBm

Lghv

‘ LimitsH

M1 S2
53 FS

AR
if):

=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
Center

‘ Title ¥

‘ Preferences M

LOW CHANNEL SPURIOUS

4 Agilent 01:45:32 Jun 21, 2011

R T

Marker

Ref 11 dBm

#Atten 10 dB

Mkr3 3.19 GHz
56.61 dBm

#Peak 1
&

Select Marker
T2 3 4

Marker Trace
Auto 1 2 3

Readout ||
Freguency

-19.5
dBm

Lghv

Marker Table
n Off

Start 30 MHz
#Hes BYW 100 kHz

#VBW 300 kHz

Stop 25.00 GHz
Sweep 2.386 s (601 pts)

Marker Trace
1 m
2 &)
2 m

X Az

240 GHz
820 MHz
3.19 GHz

Amplitude
-0.76 dBm
-61.28 dBm
-66.61 dBm

‘ Marker All Off
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REPORT NO: 11U13795-16A
FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

- Agilent 01:49:18 Jun 21,2011

R T

Displa

Ref 11 dBm

whtten 10 dB

Mkr1 2.441 167 GHz
0.38 dBm

#Peak
Log

10
dB/

Offst
1

dB
DI

‘ Full Screen

Display Line
-19.62 dBm
On Off

19.6
dBm

Lghv

‘ LimitsH

M1 S2
53 FS

AR
if):

=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
Center

‘ Title ¥

‘ Preferences M

MID CHANNEL SPURIOUS

4 Agilent 01:50:24 Jun 21, 2011

R T

Marker

Ref 11 dBm

#Atten 10 dB

Mkr3 3.23 GHz
56.21 dBm

#Peak b

Select Marker
T2 3 4

Marker Trace
Auto 1 2 3

Readout ||
Freguency

-19.6
dBm

Lghv

Marker Table
n Off

Start 30 MHz
#Hes BYW 100 kHz

#VBW 300 kHz

Stop 25.00 GHz
Sweep 2.386 s (601 pts)

Marker Trace
1 m
2 &)
2 m

X Az

244 GHz
820 MHz
323 GHz

Amplitude
062 dBm
-60.10 dBm
-66.21 dBm

‘ Marker All Off
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

- Agilent 01:52:12 Jun 21, 2011 R T FPeak Search

Mkr1 2.480 000 GHz ‘
Ref 11 dBm #htten 10 dB 0.78 dBm MNext Peak
#Peak
Log
10 )
dBy ‘ Mext Pk Right
Offst

1

dB Mext Pk Left
DI

-19.2
dBm .
‘ Min Search
Lghv
M1 S2
53 FS Pk-Fk Search
AR
(f): Lt
=50k Wllr © CF
Swp
Center 2.483 500 GHz Span 10 MHz ‘ 1'\"13?28
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms (601 pts)

HIGH CHANNEL SPURIOUS
@ Agilent 01:53:20 Jun 21, 2011 R T Marker
Mkr3 3.32 GHz

Ref 11 dBm #Atten 10 dB 55.48 dBm || Select Marker
#Peak 1 2z 3 4

Marker Trace
Auto 1 2 3

Readout ||
Freguency
-19.2

dBm e Warker Table
Lghv On Off

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (601 pts) Warker All Off
Marker Trace X oz Amplitude

1 4 )] 2.48 GHz 052 dBm
2 ) 220 MHz -59.12 dBm
2 4 )] 332 GHz -55.48 dBm
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

e Agilent 02:54:08 Jun 21,2011 R T Displa

Mkr1 2.403 167 GHz
Ref 11 dBm #Atten 10 dB 0.65 dBm Full Screen
#Peak

Log - -
10 Display Line
-18.35 dBrm

Offst On Off

1
dB

dB/

DI

19.4

dBm .
LimitsH

Lghv

M1 S? Active Fctn
53 FS Fasition 4
AR Center

i)

=50k Title
Swp

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

HIGH BANDEDGE WITH HOPPING ON

i Agilent 02:55:33 Jun 21,201 R T [PeakSearch |

Mkr1 2.480 050 GHz
Ref 11 dBm #htten 10 dB 0.54 dBm Mext Peak
#Peak
‘ MNext Pk Right
‘ MNext Fl Left
‘ Min Search
‘ Pk-Fk Search

Wlkr © CF

Swp
Center 2.483 500 GHz Span 10 MHz ‘ 1[\:13?58
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

7.2. ENHANCED DATA RATE 8PSK MODULATION

7.2.1. 20 dB AND 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 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 1350 1175.6
Middle 2441 1341 1176.2
High 2480 1333 1178
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REPORT NO: 11U13795-16A
FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

20 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 22:50:03 Jun 21, 2011

R T | hWeasure |

Ch Freg
Occupied Bandwidth

2.402 GHz

Trig  Free Meas Off

| Channel Power

Ref 10 dBm Atten 10 dB

#Peak

£

| ‘ Occupied BW

>

‘ |
ACP

Multi Carrier

Center 2.402 000 GHz

#Res BW 30 kHz #VBW 100 kHz

Span 3 MHz Powrer

Sweep 3.2 ms (601 pts)

Occupied Bandwidth
1.2130 MHz

9.214 kHz
1.350 MHz

Transmit Freq Error
# dB Bandwidth

Power Stat

Qoo BYWY % Puwr CCDF

¥ dB

95.00 %
-20.00 dB

Wore
1of2

BANDWIDTH MID CH

4 Agilent 22:43:31 Jun 21, 2011

R T | MWeasure |

Ch Freg 2441 GHz

Trig  Free Meas Off

Occupied Bandwidth

Channel Power

Ref 10 dBm Atten 10 dB

#Peak

Log

Occupied BW

10 3

EY

dB/

‘ |
— ACP

hUltl Carrier

Center 2.441 D00 GHz

#Res BYW 30 kHz #VBW 100 kHz

Span 3 MHz Power

Sweep 3.2 ms (601 pts)

Occupied Bandwidth
1.1996 MHz

P ower Stat

Occ BYW % Puwr CCDF

w dB

99.00 %
-20.00 dB

Transmit Freq Errar
 dB Bandwidth

9.044 kHz
1.341 MHz

hlore
1of2
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

BANDWIDTH HIGH CH
- Agilent 22:47:20 Jun 21, 2011 RT | Trace |
| I

Ch Freq 2.43 GHz Trig  Free
Occupied Bandwidth

Clear \Write

Ref 10 dBm Atten 10 dB
#Peak M Hold

h'd

=

flin Hold

Center 2.480 000 GHz Span 3 MHz
#Res BW 30 kHz #WVBW 100 kHz Sweep 3.2 ms (601 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
1.1961 MHz x»dBE 2000 dB

Transmit Freq Error 3.795 kHz
 dB Bandwidth 1.333 MHz
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REPORT NO: 11U13795-16A
FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

99% BANDWIDTH

BANDWIDTH LOW CH

@ Agilent 22:54:07 Jun 21,2011

R T | hWeasure |

Ch Freg
Occupied Bandwidth

2.402 GHz

Trig  Free Meas Off

| Channel Power

Ref 10 dBm Atten 10 dB

#Samp

]

| ‘ Occupied BW

‘ |
ACP

Multi Carrier

Center 2.402 000 GHz

#Res BW 30 kHz #VBW 100 kHz

Sweep 10.04 ms (601 pts)

Span 3 MHz Powrer

Occupied Bandwidth
1.1756 MHz

19.103 kHz
1.252 MHz*

Transmit Freq Error
# dB Bandwidth

Qoo By % Pwr
¥ dB

Power Stat

95.00 % CCDF

-20.00 dB

Wore
1of2

BANDWIDTH MID CH

4 Agilent 22:54:43 Jun 21, 2011

R T |Fre§fChanneI |

Ch Freg 2441 GHz

Center Freq

Trig Free fl 5 t4100000 GHz

Occupied Bandwidth

| Start Freq

Ref 10 dBm Atten 10 dB

243350000 GHz

#Samp

Stop Freq

Log

10

2.44250000 GHz

CF Step

300.000000 kHz

Auto Man

Freq Offset

Center 2.441 D00 GHz

#Res BYW 30 kHz #VBW 100 kHz

Sweep 10.04 ms (601 pts)

Span 3 MHz 0.00000000 Hz

Occupied Bandwidth
1.1762 MHz

Transmit Freq Errar
 dB Bandwidth

11.290 kHz
1.261 MHz"

Do BYW % Pwr
w dB

Signal Track

99.00 % off

-20.00 dB

On
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

BANDWIDTH HIGH CH

W Agilent 22:58:28 Jun 21, 2011 RT |FrequhanneI |

I I
ChFreq 248 GHz Tig_Free | %ﬁgéggggﬁ
Occupied Bandwidth I |
| Start Freq
2 47850000 GHz
Ref 10 dBm Atten 10 dB

#Samp Stop Freq
2.48150000 GHz
4

CF Step
300.000000 kHz
T ilAuto Ilan|

Freq Offset
0.00000000 Hz

Center 2.480 000 GHz Span 3 MHz
#Res BW 30 kHz #WVBW 100 kHz Sweep 10.04 ms (601 pts)

; ; Signal Track
Occupied Bandwidth Oce BYWY % Puwr 93.00 % [llon off

1.1780 MHz x»dBE 2000 dB

Transmit Freq Error 11.007 kHz
 dB Bandwidth 1.302 MHz*
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

7.2.2. 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 hopping 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 05:43:32 Jun 21, 2011 R T Mlarker

& hkrl 1.000 MHz
230 48 Select Marker

2 3 4

Ref 11 dBm #htten 10 dB
#Peak

Maormal

Delta

Delta Pair
(Tracking Ref)
Ref b

M1 s2 Span Pair
S3 FS Span Center
AR

if):
=50k
Swp

Center 2.441 000 GHz Span 5 MHz
#Res BYW 100 kHz #WVBW 100 kHz Sweep 1 ms (601 pts)
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

7.2.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (i)
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

79 Channels observed.
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

i Agilent 05:52:66 Jun 21, 2011 R T |Freg/Channel

Center Fraqg
Ref 11 dBm #Atten 10 dB
#Peak 244100000 GHz

Log

10 Start Freqg
dB/ 239100000 GHz
Offst
1

4B Stop Freq
2.49100000 GHz

CF Step
30.0000000 MHz

LgAv

M1 S2
S3 FS
AA

Freg Offset
0.00000000 Hz

eif): .
FTun Signal Track

Swp Cn

Center 2.441 00 GHz Span 100 MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 2.8 ms (601 pts)

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

e Agilent 03:25:04 Jun 21, 2011 R T | Sweeé I

Sweep Time
Ref 11 dBm #Atten 10 dB 1.000 ms

#Peak At Ian|

Swizep
Single Cant

Alto Sweep
Time]
Morm Accy

Gate
Lybv On Off

M1 S2

53 FC Gate Setup ¥
AA,

=(f):

F!It')un Points

Swp 501

Start 2.400 00 GHz Stop 2.430 00 GHz ‘

#Res BW 300 kHz #WBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
¢ Agilent 03:2757 Jun 21, 2011 R T [Freq/Channel |

Center Freq

Ref 11 dBm #htten 10 dB
#Peak ‘ 2 44500000 GHz
. RN MRS AU AU VU SRR AU S R Start Freq
243000000 GHz
Stop Freq
2 46000000 GHz

CF Step
30.0000000 MHz
Auto Man|

M1 s2 Freq Offset
83 FS 0.00000000 Hz
AR

uif): :
ETun Signal Track
On Off

Swp

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

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

- Agilent 03:30:49 Jun 21,2011 R T [Freg/Channel |

Center Freq

Ref 11 dBm #Atten 10 dB ‘
#Peak 2 47500000 GHz
RN NN U R N— Stert Freq
245000000 GHz
Stop Freq
249000000 GHz

CF Step
30.0000000 MHz
Auto hdan|

M1 s2 Freq Offset
S3 FS 0.00000000 Hz
AR

if): .
ETun Signal Track
On Off

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: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

7.2.4. 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 x 0.4 s) is
equal to 10 x (# of pulses in 3.16 s) x pulse width.

RESULTS
8PSK Mode
DH Packet | Pulse Number of Average | Limit
Width Pulses in Time of
316 Occupan
seconds cy
(msec) (sec) (sec)
DH1 0.45 32 0.144 0.4
DH3 1.707 14 0.239 0.4
DH5 2.96 11 0.326 0.4
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DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

REPORT NO: 11U13795-16A
FCC ID: QDS-BRCM1058

H1

PULSE WIDTH

PULSE WIDTH

- Agilent 03:54:01 Jun 21, 2011

BT | Ilarker |

&Mkl 450 ps
-2.38 dB

Select Marker

#Atten 10 dB i 2 3 4

Ref 11 dBm
#Peak

Mormal

Delta

Delta Pair
(Tracking Ref)
Ref

Span Pair

Span Center

#WBW 300 kHz

Span 0 Hz
Sweep 2 ms (601 pts)

Center 2.441 000 GHz
Res BW 300 kHz

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

we Agilent 03:52:08 Jun 21,2011

BT | Ilarker |

Select Marker
1 2 3 4

Ref 11 dBm #Atten 10 dB

#Peak

Mormal

Delta

Delta Pair
(Tracking Ref)
Ref

Span Pair

u (][] H Span

Center 2.441 000 GHz

Span 0 Hz |

Center

Res BW 300 kHz

#WBW 300 kHz

Sweep 3.16 s (601 pts)
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

H3

PULSE WIDTH

PULSE WIDTH
e Agilent 03:56:56 Jun 21,2011 R T [ Marker |

A MEF 1707 ms
Ref 11 dBm #Atten 10 dB 4321 dg || Select Marker
#Peak 1 2 3 4
Log
10
dB/

Offst
11

dB Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

Center 2.441 000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 4 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
s Agilent 04:01:31 Jun 21,2011 [ Sweep |

Ref 11 dBm #Atten 10 dB Swesp Time
#Peak 3160 =

Log

10 Swieep
dB/ Single Cont
Offst
1" Auto Sweep

db Time
Morm|

Gate
On off

| ‘ Gate Setup
Foints
601
Center 2.441 000 GHz Span 0 Hz | ‘
Res BW 300 kHz #WVBW 300 kHz Sweep 3.16 s (601 pts)
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

H5

PULSE WIDTH

PULSE WIDTH
- Agilent 03:38:53 Jun 21, 2011 BT | Ilarker |
& Mkrl 2,96 ms

Ref 11 dBm #Atten 10 dB 2.42 dB
#Peak

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 300 kHz #WBW 300 kHz Sweep 8 ms (601 pis)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

- Agilent 03:47:49 Jun 21, 2011

Ref 11 dBm #Atten 10 dB
#Peak
Log
10
dB/
Offst
1

dB Delta

Delta Pair
(Tracking Ref)
Ref b

Span Pair

Span Center

Off

Center 2.441 000 GHz Span 0 Hz |
Res BW 300 kHz #WVBW 300 kHz Sweep 3.16 s (601 pts)
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

Page 45 of 75

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: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

7.2.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-210 Issue 7 Clause A8.4

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.

The maximum antenna gain is less than 6 dBi and the channel separation is greater than two-
thirds of the 20 dB bandwidth, therefore the limit is 21 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 4.35 21 -16.65
Middle 2441 4.63 21 -16.37
High 2480 4.60 21 -16.40
Page 46 of 75
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: 11U13795-16A
FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

OUTPUT POWER

PEAK POWER LOW CH

@ Agilent 22:33:13 Jun 21, 2011

R T Feak Search

Ref 10 dBm Atten 10 dB

#Peak
Log

Mkr1 2.402 167 GHz
4.35 dBm MNext Peak

10
dB/

‘ Next Pk Right

Offst
1

dB

Mext Pk Left

Lghv

‘ Min Search

M1 S2
53 FS

AA

‘ Pk-Pk Search

if):
FTun

Swp

‘ Mikr @ CF

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

Span 10 MHz ‘ 1'\"13?28
Sweep 1 ms (601 pts)

PEAK POWER MID CH

4 Agilent 22:34:26 Jun 21, 2011

R T Feak Search

Ref 10 dBm Atten 10 dB

#Peak

Mkr1 2.441 100 GHz
4.63 dBm MNext Peak

‘ Next Pk Right

‘ Mext Pk Left

‘ hin Search

M1 S2
53 FS

AA,
aif):

‘ Pk-Plk Search

FTun

Swp

‘ Mhkr @ CF

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

Span 10 MHz ‘ 1'\'1?28
Sweep 1 ms {601 pts)
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REPORT NO: 11U13795-16A

FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

PEAK POWER HIGH CH

W Agilent 22:35:18 Jun 21, 2011

R T

Poak Search |

Ref 10 dBm

Atten 10 dB

Mkr1 2.479 917 GHz
4.60 dBm

#Peak

‘ Mext Peak
‘ Mext Pk Right

Mext Pl Left

‘ Min Search

M1 S2
53 FS

AR
eif):

FTun
Swp

Center 2.480 000 GHz
#Res BW 3 MHz

#WYBW 3 MHz

Span 10 MHz
Sweep 1 ms (601 pts)

‘ Fl-Fk Search

‘ Wkr © CF
Wlore
10f2
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

7.2.6. 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.

RESULTS
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REPORT NO: 11U13795-16A
FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

W Agilent 01:56:04 Jun 21,2011

R T

Displa

Ref 11 dBm

whtten 10 dB

Mkr1 2.401 950 GHz
.75 dBm

#Peak
Log

10
dB/

Offst
1

dB
DI

‘ Full Screen

Display Line
-20.75 dBm
On Off

208
dBm

Lghv

‘ LimitsH

M1 S2
53 FS

AR
if):
=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
Center

‘ Title ¥

‘ Preferences M

LOW CHANNEL SPURIOUS

4 Agilent 01:57:19 Jun 21, 2011

R T

Marker

Ref 11 dBm

#Atten 10 dB

Mkr3 3.19 GHz
56.35 dBm

#Peak

Select Marker
T2 3 4

Marker Trace
Auto 1 2 3

Readout ||
Freguency

208
dBm

Lghv

Marker Table
n Off

Start 30 MHz
#Hes BYW 100 kHz

#VBW 300 kHz

Stop 25.00 GHz
Sweep 2.386 s (601 pts)

Marker Trace
1 m
2 &)
2 m

X Az

240 GHz
820 MHz
3.19 GHz

Amplitude
-1.92 dBm
-62.52 dBm
-66.25 dBm

‘ Marker All Off
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REPORT NO: 11U13795-16A
FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
@ Agilent 01:59:08 Jun 21,2011 R T

Mkr1 2.440 967 GHz
.39 dBm

Peak Search
Ref 11 dBm

‘ Mext Peak
#Peak

Log

10 )

dB/ ‘ Mext Pk Right
Offst

1
dB

DI
204
dBm

Lghv

whtten 10 dB

Mext Pk Left

‘ Min Search
‘ Pk-Fk Search
h ‘ Wikr © CF
‘ Maore
1af2

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

Center 2.441 000 GHz
#Res BW 100 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

#VBW 300 kHz

MID CHANNEL SPURIOUS

4 Agilent 02:00:03 Jun 21, 2011

R T

Marker

Ref 11 dBm

#Atten 10 dB

Mkr3 3.23 GHz
56.31 dBm

#Peak |

1

Select Marker
T2 3 4

Marker Trace
Auto 1 2 3

Readout ||
Freguency

204
dBm

Lghv

Marker Table
n Off

Start 30 MHz
#Hes BYW 100 kHz

#VBW 300 kHz

Stop 25.00 GHz
Sweep 2.386 s (601 pts)

Marker Trace
1 m
2 &)
2 m

X Az

244 GHz
820 MHz
323 GHz

Amplitude
-6.20 dBm
-62.30 dBm
-66.21 dBm

‘ Marker All Off
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REPORT NO: 11U13795-16A
FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

@ Agilent 02:01:42 Jun 21,2011

R T

Peak Search

Ref 11 dBm whtten 10 d

B

Mkr1 2.479 967 GHz
0.55 dBm

#Peak
Log

10
dB/

Offst
1

dB
DI

‘ Mext Peak
‘ Mext Pk Right

Mext Pk Left

208
dBm

Lghv

‘ Min Search

M1 S2
53 FS

AR
if):

=50k
Swp

Center 2.483 500 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

‘ Pk-Pk Search

‘ Wikr © CF
Wore
1of2

HIGH CHANNEL SPURIOUS

4 Agilent 02:03:01 Jun 21, 2011

R T

Marker

Ref 11 dBm

#Atten 10 dB

Mkr3 3.32 GHz
55.68 dBm

#Peak Il

Select Marker
T2 3 4

Marker Trace
Auto 1 2 3

Readout ||
Freguency

205
dBm

Lghv

Marker Table
n Off

Start 30 MHz
#Hes BYW 100 kHz

#VBW 300 kHz

Stop 25.00 GHz
Sweep 2.386 s (601 pts)

Marker Trace
1 m
2 &)
2 m

X Az

249 GHz
820 MHz
332 GHz

Amplitude
-273 dBm
-60.24 dBm
-65.68 dBm

‘ Marker All Off
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

- Agilent 03:00:52 Jun 21, 2011 R T FPeak Search

Mkr1 2.404 000 GHz ‘
Ref 11 dBm #htten 10 dB 0.65 dBm MNext Peak
#Peak
Log
10 )
dBy ‘ Mext Pk Right
Offst

1
dB Mext Pk Left
DI

194
dBm .
Min Search
Lghv
M1 52
53 FS Pk-Pk Search
AA
if):
=50k Wk @ CF
Swp
Center 2.400 000 GHz Span 10 MHz ‘ 1'\"13?28
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms (601 pts)

HIGH BANDEDGE WITH HOPPING ON

i Agilent 02:58:06 Jun 21,201 R T [PeakSearch |

Mkr1 2.478 850 GHz
Ref 11 dBm #htten 10 dB 0.99 dBm Mext Peak
#Peak
o]
MNext Pk Right
‘ MNext Fl Left
‘ Min Search
‘ Pk-Fk Search
Wlkr © CF
Swp
Center 2.483 500 GHz Span 10 MHz ‘ 1[\:13?58
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 11U13795-16A
FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

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
(MH2) (uV/m)at 3 m (dBuV/m) at 3 m
30 - 88 100 40
88 -216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

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

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

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

middle, and highest channels in the 2.4 GHz band.

The 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: 11U13795-16A
FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

w- Agilent

R T

| Peak Search |

Ref 120 dBpY

#Atten 0 dB

Mkr1 2.381 33 GHz
55.98 dByY

Peak
Log

10
dB/

Offst
31.9

dB
DI

‘ Mext Pealk
‘ Mext Pk Right

Mext Pl Left

740
dByy

L

‘ Iin Search

h1 52
33 FS

A

=(f):
FTun

Swp

Start 2.310 00 GHz
#Hes BW 1 MHz

Stop 2.390 00 GHz
#WBW 1 MHz Sweep 1 ms (601 pis)

‘ Fk-Pk Search

‘ hlkr © CF
Ivlore
10f2

LOW CHANNEL RESTRICTED, AVG, HORIZ

5 Agilent

R T

Feak Search

Ref 120 dBpY

#Atten 0 dB

Mkr1 2.382 00 GHz
43.78 dBpY

Mext Peak

Peak
Log

10
dB/

Offst
39

dB
DI

MNext Pk Right

Mext Pk Left

540
dBpy

LgAw

Ilin Search

W1 52

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

Stop 2.390 00 GHz |

#VBW 10 Hz Sweep 6.238 s (601 pts)

Pk-Pk Search

MWkr© CF
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REPORT NO: 11U13795-16A
FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent

R T

Poak Search |

Ref 120 dBpY/

#htten 0 dB

Mkr1 2.320 27 GHz
55.48 dBpY

Peak

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pl Left

‘ Min Search

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

Stop 2.390 00 GHz
H#VBW 1 MHz Sweep 1 ms (601 pts)

‘ Fl-Fk Search

‘ Wkr © CF
Wlore
10f2

LOW CHANNEL RESTRICTED, AVG, VERT

e Agilent

R T

Peak Search

Ref 120 dBpv

#Atten O B

Mkr1 2.342 27 GHz
42.97 dBpY

Mext Pealk

Peak

Next Pk Right

Mext Pk Left

hin Search

FTun
Swp

Start 2.310 00 GHz
#Res BW 1 MHz

Stop 2.390 00 GHz |

#WVBW 10 Hz Sweep 6.238 s (601 pts)

Plk-Pk Search
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REPORT NO: 11U13795-16A
FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent

R T

Peak Search

Ref 120 dBpY

#Atten 0 dB

Mkr1 2.486 580 0 GHz
55.79 dBpv

Peak
Log

‘ Mext Peak

10
dB/

‘ Next Pk Right

Offst
31.9

dB
DI

Mext Pk Left

74.0
By

Lol

‘ Min Search

W1 52
53 F5

AL

‘ Pk-Pk Search

=)
FTun

Swp

‘ Mikr @ CF

Start 2.483 500 0 GHz
#Res BW 1 MHz

#WVBW 1 MHz

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

Wore
1of2

HIGH CHANNEL RESTRICTED, AVG, HORIZ
# Agilent

R T

Peak Search

Ref 120 dBpY

#Atten 0 dB

Mkr1 2.499 890 0 GHz
43.60 dBpY

Peak

‘ Mext Pealk

‘ Next Pk Right

‘ Mext Pk Left

‘ hin Search

‘ Pk-Plk Search

Swp

‘ Mhkr @ CF

Start 2.483 500 0 GHz
#Res BW 1 MHz

#YBW 10 Hz

Stop 2.500 000 0 GHz
Sweep 1.287 s (601 pts)

> hlore
1of2
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
i Agilent R T [PeakSearch |

Mkr1 2.484 2150 GHz
Ref 120 dBpY #Atten 0 dB 55.50 dBuY MNext Peak
Peak
‘ Mext Pk Right
‘ Mext Pl Left

‘ Min Search

‘ Fl-Fk Search
lkr @ CF

Swp

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘ M?ge

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

HIGH CHANNEL RESTRICTED, AVG, VERT
e Agilent R T | PeakSearch
Mkr1 2.499 972 5 GHz

Ref 120 dBpv #Atten O B 43.32 dBpv MNext Pealk
Peak

Next Pk Right

Mext Pk Left

hin Search

Plk-Pk Search

1]

FTun
Swp

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 11U13795-16A
FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

HARMONICS AND SPURIOUS EMISSIONS

High

Frequency Measurement

Compliance Certification Services, Fremont 5m Chamber

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

BroadCom Corporation
11013795

6/22/2011

David Garcia

EUT, Antenna, support Laptop

Tx, GFSK Mode

Test Equipment:

Horn 1-18GHz

Pre-amplifer 1-26GHz | Pre-amplifer 26-40GHz

Horn > 18GHz Limit

ITso; SIN: 2238 @3m j T34 HP 84498

Hi Frequency Cabl

3' cable 22807700

les

12' cable 22807600 20’ cable 22807500

HPF

. I . |T125;ARA18.ZSGH1; SIN:1007 - IFcc15.205 j

Reject Filter Peak Measurements

RBW=VBW=1MHz

|3'cablezzsumo j ’12'cabI9228l}?500 j |20‘ cable 22807500 j I

j IR_nm j Average Measurements

RBW=1MHz ; VBW=10Hz

f  Dist
GHz  (m)

Read Pk Read Avg.; AF
dBuV dBuV__ dB/m

CL
dB

Amp D Corr; Fltr | Peak Avg
dB dBuVim | dBuV/m

Pk Lim
dBuV/m

Avg Lim
dBuV/m

Pk Mar | Avg Mar Notes
dB dB (VH)

Harmeonics Spurious

Low Ch 2402MHz

4.804 a0

354

4.804 30

36.4

Mid Ch 2441 MHz

4.882

4.882

H/Noise Floor
¥

7313

v

High Ch 2480MHz

4.960 a0

4.960 30

7.440 a0

Rev. 072209

Measurement Frequency
Distance to Antenna
Analyzer Reading
Antenna Factor

Cable Loss

Amp  Preamp Gain

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

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit
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REPORT NO: 11U13795-16A
FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

8.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent

R T

| Peak Search |

Ref 120 dBpY

#Atten 0 dB

Mkr1 2.318 53 GHz
55.90 dByv

Peak

‘ Mext Pealk
‘ Mext Pk Right
‘ Mext Pl Left

‘ Iin Search

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

‘ Fk-Pk Search

‘ hlkr © CF
Wlore
10f2

LOW CHANNEL RESTRICTED, AVG, HORIZ

o Agilent

R T

Peak Search

Ref 120 dBpY

#Atten 0 dB

Mkr1 2.382 00 GHz
43.96 dBpY

Peak
Log

10
dB/

Offst
319

dB
DI

MNext Peak

MNext Pk Right

Mext Pk Left

54.0
dByv

LgAw

Ilin Search

W1 52

=)

FTun
Swp

Start 2.310 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Stop 2.390 00 GHz |

Sweep 6.238 s (601 pts)

Pl-Fk Search

Page 60 of 75

COMPLIANCE CERTIFICATION SERVICES (UL CCS)

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701D

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: 11U13795-16A
FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent

R T

Poak Search |

Ref 120 dBpY/

#htten 0 dB

Mkr1 2.385 20 GHz
55.73 dBpY

Peak

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pl Left

‘ Min Search

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

Stop 2.390 00 GHz
H#VBW 1 MHz Sweep 1 ms (601 pts)

‘ Fl-Fk Search

‘ Wkr © CF
Wlore
10f2

LOW CHANNEL RESTRICTED, AVG, VERT

e Agilent

R T

Peak Search

Ref 120 dBpv

#Atten O B

Mkr1 2.333 87 GHz
42.98 dBpY/

Mext Pealk

Peak

Next Pk Right

Mext Pk Left

hin Search

FTun
Swp

Start 2.310 00 GHz
#Res BW 1 MHz

Stop 2.390 00 GHz |

#WVBW 10 Hz Sweep 6.238 s (601 pts)

Plk-Pk Search
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
i Agilent R T [PeakSearch |

Mkr1 2.498 267 5 GHz
Ref 120 dBpY #Atten 0 dB 55.02 dBuY MNext Peak
Peak
‘ Mext Pk Right
‘ Mext Pl Left

‘ Min Search

‘ Fl-Fk Search
lkr @ CF

Swp

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘ M?ge

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

HIGH CHANNEL RESTRICTED, AVG, HORIZ
e Agilent R T | PeakSearch
Mkr1 2.499 780 0 GHz

Ref 120 dBpv #Atten O B 43.57 dBpv MNext Pealk
Peak

Next Pk Right

Mext Pk Left

hin Search

Plk-Pk Search

1

FTun
Swp

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
i Agilent R T [PeakSearch |

Mkr1 2.488 587 5 GHz
Ref 120 dBpY #Atten 0 dB 56.42 dBuY MNext Peak
Peak
‘ Mext Pk Right
‘ Mext Pl Left

‘ Min Search

‘ Fl-Fk Search
lkr @ CF

Swp

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘ M?ge

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

HIGH CHANNEL RESTRICTED, AVG, VERT
e Agilent R T | PeakSearch
Mkr1 2.483 747 5 GHz

Ref 120 dBpv #Atten O B 43.32 dBpv MNext Pealk
Peak

Next Pk Right

Mext Pk Left

hin Search

Plk-Pk Search

FTun
Swp

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 11U13795-16A
FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont Sm Chamber

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Test Equipment:

Horn 1-18GHz | Pre-amplifer 1-26GHz

BroadCom Corporation

11013795
6/22/2011
Darid Garcia

EUT, Antenna, support Laptop

Tx, SPSK Mode

Pre-amplifer 26-40GHz

Horn > 18GHz | Limit |

| T60; SIN: 2238 @3m j I T34 HP 8449B

Hi Frequency Cables

3' cable 22807700 |

' I

12' cable 22807600

20° cable 22807500 ‘

j | T125; ARA 18-26GHz; S/N:1007

HPF

j IFCC15.205 j

Peak Measurements

RejectFilter - n
RBW=VBW=1MHz

| 3 cable 22807700 j ’ 12" cable 22807600 ﬂ

Izo' cable 22807500 j I

j IR_DU1 j Average Measurements

RBW=1MHz ; VBW=10Hz

f Dist | Read Pk

GH: (m)

dBuV

Read Ave.
dBuV

AF
dB/m

CL
dB

Amp D Corr
dB dB

Fltr
dB

Peak
dBuV/m

Avg
dBuV/m

Pk Lim
dBuVim

Avg Lim: Pk Mar | Avg Mar Notes
dBuVim: dB dB V.

Harmeonics Spurious

Low Ch 2402 MHz:

4.804 30

35.2

4.804 a0

373

Mid Ch 2441 MHz:

4.882

4.882

H/Noise Floor
v

7323

v

High Ch 2

4.960

4.960

7.440

Rev. 072209

Measurement Frequency

Distance to Antenna
Analyzer Reading
Antenna Factor

Cable Loss

Amp  Preamp Gain

D Corr Distance Correct to 3 meters
Avg  Average Field Strength @ 3 m
Peak  Calculated Peak Field Strength

HPF  High Pass Filter

Avg Lim Average Field Strength Limit
PkLlim Peak Field Strength Limit
Avg Mar Margin vs. Average Limit
Pk Mar Margm vs. Peak Limit
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REPORT NO: 11U13795-16A
FCC ID: QDS-BRCM1058

DATE: JUNE 27, 2011
IC: 4324A-BRCM1058

8.1.

WORST-CASE RECEIVER ABOVE 1 GHz

High Frequency Measurement

Compliance Certification Services, Fremont Sm Chamber

Company:
Project #:
Date:

BroadCom Corporation

11013795
6/22/2011

Test Engineer: David Garcia
Configuration:

Mode:

EUT, Antenna, support Laptop

Rx Mode

Test Equipment:

Horn 1-18GHz

Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz

Horn > 18GHz | Limit

I T60; S/N: 2238 @3m j I T34 HP 84498

Hi Frequency Cables

3' cable 22807700

12' cable 22807600 20" cable 22807500

HPF

. I . |T125; ARA 18-26GHz; SIN:1007

| Reject Filter

j I RX RSS 210

Peak Measuremen
RBW=VBW=1MIH3

| 3' cable 22807700 ﬂ | 12 cable 22807600 j | 20" cable 22807500 I

ik

001 . Average BIeasureme ts
RBW=IMHz ; VBW=1[f

f
GHz

Dist
(m)

Read Pk | Read Avg.
dBuV dBuV

AF
dB/m

CL
dB

Amp Peak Avg
dB dBuV/m dBuV/m

Pk Lim
dBuV/m

Avg Lim
dBuV/m

Pk Mar : Avg Mar
dB dB

Mid Ch

2441 MHz

1.013

46.6

24

352

74

-33.7

1227

45.5

2.6

354

74

-32.9

2127

47.4

X)

42.1

T4

2.687

42.1

4.1

38.9

T4

1273

51.4

2.7

41.6

74

1.593

47.7

3.0

39.7

74

2133

48.3

36

43.1

74

i i

Rev. 072200

Measurement Frequency
Distance to Antenna
Analyzer Reading
Antenna Factor

Cable Loss

Amp  Preamp Gain

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

Average Field Strength Limit
Peak Field Strength Limit

Margin vs. Average Limit
Margin vs. Peak Limit
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

8.2. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL EMC Test Sgstem 22 Jun 2811 14:868:16

50

;Radiated Emissions

i i i P HBluetooth
35 i ; i i fIProject Mo: 11013795

: : : . {|Red=Har izontal , Gresn=Uertical
‘|Tested By: Dovid Garcia
70 :

S1E|

5B

Horizontaol

44

ElZ0

dBul/m

1o
Frequency [MH=]

Fonge [MHz] Det RBUCHz] VBIHz] Swesp Polarity Range [MHz] Det  REWIHZ] UBWCHz]  Sueep Falarity
1:30- 1680 PK | 26k I s/ MHz H

File: Tx Below 1GHz cool doto DAT
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

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

VERTICAL PLOT

UL EMC Test SHEtem 22 Jun 2811 14:88:16

EIE| r
i|Radicted Emissions

| | | : | B luetaooth
Sl | | I | flProject No: 11013795

: : : : : iRed:HDrizath|‘ Green=Uert ico
HTested By: Dovid Garcia
74 :

&M

58

40

384

dBEull/m Uertical

Tom
Frequency L[MH=z]

Det  REWCHz] VBW[Hz] Swesp Polarity Range [MHz] Det REWCHz] UBMCHz]  Sueep Palarity
1:38- 1880 1 28k M B8 1=/ MHz H

File: Tx Below 1GHz cool dotn.DAT
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

HORIZONTAL & VERTICAL DATA

Project No: 11U13795
Red=Horizontal, Green=Vertical
Tested By: David Garcia

3m 3m T15 |3m Bilog
below PreAmp |T185 CFR 47
1GHz below below Part 15
Test Meter Cable. TX|1GHz.TX |1GHz.TX Class B Height
Frequency |Reading |Detector |T [dB] T [dB] T [dB] dBuV/m |3m Margin |[cm] Polarity
Horizontal 30 - 1000MHz
30.7754 46.75|PK . -28.3 19.6 38.65 -1.35 Horz
133.1255 55.78|PK . -27.9 13.6 42.68 -0.82 Horz
216.285 55.22|PK . -27.6 11.9 41.02 -4.98 Horz
288.5891 55.6|PK . -27.3 13.1 43.1 -2.9 Horz
399.6623 53.46|PK . -27.9 15 42.66 -3.34 Horz
887.7638 42.83|PK . -27.7 21.9 40.13 -5.87
Vertical 30 - 1000MHz
31.1631 49.5[PK . -28.3 19.4 41.2 1.2
32.52 48.68[PK . -28.3 18.8 39.78
33.4892 47.19|PK . -28.3 18.3 37.79

3m 3m T15 |3m Bilog
below PreAmp [T185 CFR 47
1GHz below below Part 15
Test Meter Cable. TX|[1GHz.TX |1GHz.TX Class B Azimuth [Height
Frequency |Reading |Detector [T [dB] T [dB] T [dB] dBuV/m |[3m Margin |[Degs] [cm] Polarity
Horizontal 30 - 1000MHz
32.0594 35.82|QP . -28.3 27.12 -12.88 220 Horz
133.2327 53.99|QP . -27.9 40.89 -2.61 189 Horz
216.4332 54.15|QP . -27.6 39.95 -6.05 126 Horz
288.5677 52.72|QP . -27.3 40.22 -5.78 56 Horz
398.1924 41.94|1QP . -27.9 31.14 -14.86 131 Horz
887.7191 36.77|QP . -27.7 34.07 -11.93 182 Horz
Vertical 30 - 1000MHz
31.9856 45.9/QP . -28.3 37.2 -2.8 50 Vert
30.5885 45.34|QP . -28.3 37.34 -2.66 18 Vert
32.6249 44.7|1QP . -28.3 35.7 -4.3 18 Vert

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector

LgAv - Log Average detector

Av - Average detector

CAV - CISPR Awerage detector

RMS - RMS detection

CRMS - CISPR RMS detection

Text File: Bluetooth Project No 11U13795.TXT
File: Tx Below 1GHz cool data.DAT
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 Rl 46
5-30 Gl 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.

RESULTS
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

6 WORST EMISSIONS

Line-11.15 - 30MHz

Conducted Class B
Emission Class B Avg
Test Frequency Meter Reading Detector LISN [dB] Cable [dB] dB[uVolts] QP Limit Margin Limit Margin
0.195 46.84 PK 0 i] 46.84 63.8 -16.96 53.8 -6.96
0.195 34.56 Av 0 0 34.56 63.8 -29.24 53.8 -15.24
0.5865 34.25 PK 0 0 34.25 56 -21.75 a6 -11.75
0.5865 29.01 Av 0 i] 29.01 56 -26.99 46 -16.99
4.749 32.05 PK 0 0 32.05 56 -23.95 46 -13.95
4,749 22.87 Av 0 i] 22.87 56 -33.13 46 -23.13
Line-12.15 - 30MHz
Conducted Class B
Emission Class B Avg
Test Frequency Meter Reading Detector LISN [dB] Cable [dB] dB[uVolts] QP Limit Margin Limit Margin
0.195 48.51 PK 0 i] 48.51 63.8 -15.29 53.8 -5.29
0.195 35.39 Av 0 ] 35.39 63.8 -28.41 53.8 -18.41
0.5235 35.05 PK 0 0 35.05 56 -20.95 46 -10.95
0.5235 24,28 Av 0 i] 24,28 56 -31.72 46 -21.72
4.749 35.15 PK 0 0 35.15 56 -20.85 46 -10.85
4,749 159.59 Ay 0 0 19.59 56 -36.41 a6 -26.41
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DATE: JUNE 27, 2011
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REPORT NO: 11U13795-16A DATE: JUNE 27, 2011
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