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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: 802.11b/g/n/a/ac WLAN + Bluetooth PCI-E NGFF 2230 Card

MODEL: BCM94350ZAE

SERIAL NUMBER: P215 SN: 398 (Radiated Sample) and SN: 397 (Conducted
Sample)

DATE TESTED: MAY 22 - MAY 28, 2015

APPLICABLE STANDARDS

STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

UL Verification Services Inc. 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 Verification Services Inc. 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 Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. 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.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, ANSI C63.10-2013, RSS-GEN Issue 4, and RSS-
247 Issue 1.

Deviation from the above cited ANSI C63.10-2013 standard: the EUT was test at 0.8 m height
for all radiated testing.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street
X] Chamber A [ ] Chamber D
[ ] Chamber B [ ] Chamber E
[ ] Chamber C [ ] Chamber F

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.

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
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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
Radiated Disturbance, 1 to 6 GHz + 3.86 dB
Radiated Disturbance, 6 to 18 GHz +4.23 dB
Radiated Disturbance, 18 to 26 GHz +5.30 dB
Radiated Disturbance, 26 to 40 GHz +5.23 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 802.11b/g/n/a/lac WLAN + Bluetooth PCI-E NGFF 2230 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 BLE 5.07 3.21
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The EUT utilizes an 802.11a/b/g/nfac WLAN/BT antenna with a maximum gain of 3.60 dBi for
BLE.

54. SOFTWARE AND DRIVER
The EUT driver software installed during testing was Broadcom, Ver. 5.6.0.9020.

The test utility software used during testing was Broadcom Bluetooth, Ver. 1.9.0.8.

5.5. WORST-CASE CONFIGURATION AND MODE

The EUT can only be setup in desktop orientation, therefor all radiated testing was performed
with the EUT in desktop orientation.

Radiated emission below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Chain JO (WiFi 1) is used for testing BT.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop Lenovo G560 CB06123814 DoC
AC Adapter Lenovo PA1650-56LC 36001651 DoC
Catalyst PCle. Board Enterprises Inc. NA NA N/A
Laptop Dell Latitude E6400 6MYFMJ1 DoC
AC Adapter Dell PA2 /CF745 CN-0CF745-48661 DoC
/O CABLES
1/0O Cable List

Cable |Port # of identical [Connector |Cable Type Cable Length (m) [Remarks
No ports Type

1 AC 1 uUsS 115V Unshielded 1

2 DC 1 DC Unshielded 0.8

3 usB 1 usB Unshielded 0.8
TEST SETUP

The EUT was installed on a jig board and was connected to the laptop with a USB cable. Test
software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

AC MAIN LINE
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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 |Ca| Date |Ca| Due
Radiated Software UL UL EMC Ver 9.5, July 22, 2014
Line Conducted Software UL UL EMC Ver 9.5, May 17, 2012
Bilog Antenna 30-1000MHz Sunol JB1 136 09/10/14 | 09/10/15
Horn Antenna 1-18GHz ETS 3117 345 03/03/15 | 03/03/16
Preamp 1-26.5GHz Agilent 84498 404 04/13/15 | 04/03/16
Preamp 10kHz-1000MHz Sonoma 310 300 11/01/14 | 11/01/15
Preamp 1-18GHz Miteq AMF-4D-01000800-30-29P 782 11/18/14 | 11/18/15
Preamp 1-18GHz Miteq AFS42-00101800-25-2-42 492 08/09/14 | 08/09/15
Preamp 1-26.5GHz Agilent 84498 404 04/06/15 | 04/06/16
Spectrum Analyzer 3kHz - 44GHz Agilent N9030A 908 09/05/14 | 09/05/15
Spectrum Analyzer 9kHz - 40GHz HP 8564E 106 08/06/14 | 08/06/15
Coaxial Switchbox Agilent SP6T 927 09/15/14 | 09/15/15
3GHz HPF Micro-Tronics HPM17543 486 11/18/14 | 11/18/15
EMI Test Receiver Rohde & Schwarz ECSI 7 284 09/16/14 | 09/16/15
Spectrum Analyzer 3Hz to 44Ghz Agilent E4440A 123 10/18/14 | 10/18/15
Power Meter Agilent N1911A 377 06/30/14 | 06/30/15
Power Sensor Agilent E9327A 117 03/09/15 | 03/09/16
LISN for Conducted Emissions FCC 50/250-25-2 24 01/16/15 01/16/16
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7. MEASUREMENT METHODS

On Time and Duty Cycle: KDB 558074, Section 6.0.

6 dB Bandwidth: KDB 558074 D01 v03r01, Section 8.1.

99% Bandwidth: ANSI C63.10-2013, Sections 6.9.3.

Peak Output Power: KDB 558074 D01 v03r01, Section 9.1.1.

Power Spectral Density; KDB 558074 D01 v03r01, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 vO3r01, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v03r01, Section 12.1.

Band-edge: KDB 558074 D01 v03r01, Section 13.3.2.

AC Power-line conducted emissions: ANSI C63.10-2009 and C63.10-2013, Section 6.2.
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8. ANTENNA PORT TEST RESULTS

8.1.

LIMITS

None; for reporting purpos

es only.

ON TIME AND DUTY CYCLE

RESULTS
Mode ON Time | Period | Duty Cycle Duty Duty Cycle
B X Cycle Correction Factor
(msec) | (msec) [ (linear) (%) (dB)
BLE 0.3828 | 0.6276 0.610 60.99% 2.15

DUTY CYCLE PLOT

DUTY CYCLE BLE MODE

W Agilent 17:08:47

May 22, 2015

R T [Freg/Channel

Rel 20 dBm

#Atten 20 dB

AMki2 627.6 ps

0.20 dB Certer Freq

#Peak

244000000 GHz

Stait Freq
244000000 GHz

Stop Freq
2.44000000 GHz

CF Step

5.00000000 MHz

Auto Man

Center 2.440 000 GHz
Res BW & MHz

#VBW 50 MHz

Sweep 1.2 ms (1001 pts)

Span 0 Hz

Maiker Tiace
1R 1y
14
IR
24

1y
1y
1y

X Aniz

188.2 us
3828 us
188.2 us

8278 s

Freq Cliset

0.00000000 Hz
Signal Track
On Cif

Amglilude

4.28 dBm
0.20 dB

4.28 dBm
0.20 dB
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LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

IC RSS-247 5.2 (1)

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

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MH2z) (MHz)
Low 2402 0.678 0.5
Middle 2440 0.648 0.5
High 2480 0.664 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
s Agilent 15:45:10 May 22, 2015 R T [FregChannel |

A Mkr1 678 kHz Certer F

) erter Freq

Rel 20 dBm #Atten 20 dB 0.22 d& 2.40200001 GHz
#Peak

Log

10 Stait Freq

2.40100001 GHz

Stop Freq

2.40300001 GHz

CF Step
200.000000 kHz
Auta Man

Freq Cliset
0.00000000 Hz

Signal Track
On oif

Center 2.402 000 GHz Span 2 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #5weep 1 ms (1001 pis)

6 dB BANDWIDTH MID CH
s Agilent 15:47:01 May 22, 2015 R T [FregChannel

A Mkr1 648 kHz Certer F
erter Freq
Ret 20 dB #Atten 20 dB -0.23 dB
° o en 2.44000000 GHz
#Peak
Log
Stait Freq
dB/ 2.43900000 GHz
Stop Freq
2.44100000 GHz

CF Step
200.000000 kHz
Auta Man

Freq Cliset
0.00000000 Hz

Signal Track
oif

On

Center 2.440 000 GHz Span 2 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #5weep 1 ms (1001 pis)
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6 dB BANDWIDTH HIGH CH
e Agilent 15:48:41 May 22, 2015 R T |FrequhanneI |

A Mkl 664 kHz Corter F
Rel 20 dB #Atten 20 dB 0.15 dB erier rreq
ek — en 248000000 GHz
Log
10 Stait Freq
dB/ 2.47900000 GHz
Ofist “

Stop Freq
2.48100000 GHz

CF Step
200.000000 kHz
Auta Man

Freq Cliset
0.00000000 Hz

Signal Track
oif

On

Center 2.480 000 GHz Span 2 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #5weep 1 ms (1001 pis)
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LIMITS

None; for reporting purposes only.

99% BANDWIDTH

RESULTS
Channel Frequency 99% Bandwidth
(MHZ2z) (MH2)
Low 2402 1.0570
Middle 2440 1.0576
High 2480 1.0562
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99% BANDWIDTH

99% BANDWIDTH LOW CH
% Agilent 16:62:28 May 22, 2015

R T | BW.Avg |

Ch Freq 2.402 GHz

Trig  Free

Occupied Bandwidih

Averages: 100 I |

Widh
|

Rel 20 dBm #Atten 20 dB

#5amp)

Average

100

On Cif

Avg/VBW Type

LTI W) Log-Pwr (Videa) "

LU s
Center 2.402 000 GHz

#Res BW 20 kHz #VBW 62 kHz

Span 3 MHz || Auto Man
Sweep 22.67 ms (1001 pis)

Occupied Bandwidth
1.0570 MHz

-9.687 kHz
1.237 MHz*

Transmit Freq Emor
% dB Bandwidth

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Span/RBW|
106

Auto

99% BANDWIDTH MID CH
He Agilent 15:53:40 May 22, 2015

|FrequhanneI |

Ch Freq 2.44 GHz

Occupied Bandwidth

Certer Freq
2 44000000 GHz

R T
Trig  Free
Averages: 100 I |

Rel 20 dBm #Atten 20 dB

| Stait Freq
2 43850000 GHz

#5amp)

Stop Freq
2.44150000 GHz

CF Step

300.000000 kHz

Auto Man

Freq Clfset

Center 2.440 000 GHz

#Res BW 20 kHz #VBW 62 kHz

0.00000000 Hz

Sweep 22.67 ms (1001 pts)

Occupied Bandwidth
1.0576 MHz

Signal Track
99.00 % Cf

-26.00 dB

Occ BW % Pwr
x dB

On

Transmit Freq Emor
% dB Bandwidth

-15.939 kHz
1.237 MHz™
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99% BANDWIDTH HIGH CH

- Agilent 15:64:30 May 22, 2015 R T |FrequhanneI |
|

Certer Freq

ChFreq 248 GHz Tig Free | 5 48000000 GHz

Occupied Bandwidth Averages: 100 I |

| Stait Freq
247850000 GHz

Rel 20 dBm #Atten 20 dB
#Samp|
Log
10
dB/
Ofist
11
dB

Stop Freq
2.48150000 GHz

CF Step
300.000000 kHz
Auta Man

Freq Cliset
0.00000000 Hz

Center 2.480 000 GHz

] il
Span 3 MHz
#Res BW 20 kHz #VBW 62 kHz Sweep 22.67 ms (1001 pts)

- - Signal Track
Occupied Bandwidth Occ BW % Pwr 99.00 % (lon cf

1.0562 MHz xdB  -26.00dB

Transmit Freq Emar -23.084 kHz
% dB Bandwidth 1.234 MHz*
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REPORT NO: 15U20280-E7A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015

IC: 4324A-BRCM1087

LIMITS

PEAK OUTPUT POWER

FCC §15.247 (b)

IC RSS-247 5.4 (4)

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

RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 5.07 30 -24.930
Middle 2440 4.74 30 -25.260
High 2480 4.36 30 -25.640
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REPORT NO: 15U20280-E7A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

OUTPUT POWER

OUTPUT POWER LOW CH
W Agilent 16:49:01 May 22, 2015

R T

Freg/Channel

Rel 20 dBm #Atten 20 dB

Mkr1 2.402 195 GHz
5.07 dBm

#Peak

Certer Freq
240200000 GHz
Stait Freq
240050000 GHz
Stop Freq
240350000 GHz

CF Step
300.000000 kHz
Auto Man

M1 52
53 FC

AA

n(i):
FTun
Swp

Center 2.402 000 GHz

#Res BW 1.2 MHz #VBW 5 MHz

Span 3 MHz
#Sweep 1 ms (1001 pis)

Freq Cliset
0.00000000 Hz

Signal Track
Cif

On

—

OUTPUT POWER MID CH
e Agilent 16:48:09 May 22, 2015

R T

|FrequhanneI |

Rel 20 dBm #Atten 20 dB

Mkr1 2.440 207 GHz
4.74 dBm

#Peak
Log

10
dB/

Certer Freq

2 44000000 GHz
Stait Freq

2 43850000 GHz
Stop Freq
244150000 GHz

CF Step
300.000000 kHz
Auta Man

Center 2.440 000 GHz

#Res BW 1.2 MHz #VBW 5 MHz

Span I MHz
#5weep 1 ms (1001 pis)

Freq Cliset
0.00000000 Hz

Signal Track
On oif

—
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REPORT NO: 15U20280-E7A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

OUTPUT POWER HIGH CH

s Agilent 16:47:20 May 22, 2015 R T [Freg/Channel |
Mkr1 2.479 679 GHz Corter F

Rel 20 dBm #Atten 20 dB 4.36 dBm erier rreq
iPeak 2.48000000 GHz
Log

10 Stait Freq
dB/ 2 47850000 GHz
Ofist

1
dB Stop Freq
248150000 GHz

CF Step
300.000000 kHz
#PAvg Auto Man

M1 52 Freq Cifset
53 FC 0.00000000 Hz
AA

afl):
F‘TIun Signal Track
On Cif

Swp

Center 2.480 000 GHz Span I MHz ‘
#Res BW 1.2 MHz #VBW 5 MHz #5weep 1 ms (1001 pis)
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REPORT NO: 15U20280-E7A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

LIMITS

None; for reporting purposes only.

AVERAGE POWER

RESULTS
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 3.85
Middle 2440 3.26
High 2480 2.67
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REPORT NO: 15U20280-E7A DATE: JULY 9, 2015

FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087
8.6. POWER SPECTRAL DENSITY
LIMITS

FCC §15.247 (e)
IC RSS-247 5.2 (2)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
Channel Frequency PSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 -9.320 8 -17.32
Middle 2440 -8.800 8 -16.80
High 2480 -8.210 8 -16.21
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REPORT NO: 15U20280-E7A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

POWER SPECTRAL DENSITY

PSD LOW CH
s Agilent 16:23:36 May 29, 2015 R T [FregChannel |

Mkr1 2.401 960 3 GHz Certer F
erter Freq
Rel 20 dB #Atien 20 dB 932 dB
e m en 1| 2.40200000 GHz
#Peak
Log
10 Stait Freq
dB/ 240125000 GHz
Stop Freq
2.40275000 GHz

CF Step
150.000000 kHz
Auta Man

Freq Cliset
0.00000000 Hz

Signal Track
On oif

Center 2.402 000 0 GHz Span 1.5 MHz ‘
#Res BW 3 kHz #VBW 10 kHz Sweep 158.2 ms (1001 p1s)

PSD MID CH
W Agilent 16:22:41 May 29, 2015 R T |Freg/Channel

Mkr1 2.439 952 6 GHz Cerler E

erter Freq

Rel 20 dBm #Atten 20 dB -8.80 dBm
#Peak 2 44000000 GHz
Stait Freq
243925000 GHz
Stop Freq
2 44075000 GHz

CF Step
150.000000 kHz
Auto Man

Vi 52 Freq Cifset
S3 FC #4l 0.00000000 Hz
AA
ali): .
=50k Signal Track
On Cif

Swp

Center 2.440 000 0 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 158.2 ms (1001 pis)
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REPORT NO: 15U20280-E7A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

PSD HIGH CH

s Agilent 16:21:25 May 29, 2015 R T [FregChannel |

Mkr1 2.479 946 3 GHz Corter F
Rel 20 dBm #Atten 20 dB 8.21 dBm erier rreq
APeak 2.48000000 GHz
Log
10 Sait Freq
dB/ 2.47925000 GHz
Ofist

1
dB Stop Freq
248075000 GHz

CF Step
i 150.000000 kHz
PAvg Auto Man

M1 52 Freq Cifset
53 FC %l 0.00000000 Hz
AA

afl):
',‘;uk Signal Track
On Cif

Swp

Center 2.480 000 0 GHz Span 1.5 MHz ‘
#Res BW 3 kHz #VBW 10 kHz Sweep 158.2 ms (1001 p1s)
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REPORT NO: 15U20280-E7A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation was 20 dB.
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REPORT NO: 15U20280-E7A

DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087

IC: 4324A-BRCM1087

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

# Agilent 11:37:17 May 26, 2015

R T |FrequhanneI |

Rel 20 dBm

Atten 20 dB

Mkr1 2.400 00 GHz
-57.26 dBm

#Peak
Log

Certer Freq
2.40000000 GHz

dB/

Stait Freq
2.39500000 GHz

Stop Freq
240500000 GHz

CF Step
1.00000000 MHz
Auta Man

Swp

Center 2.400 000 0 GHz
#Res BW 100 kHz

Span 10 MHz

#VBW 300 kHz Sweep 1 ms (1001 pts)

Freq Cliset
0.00000000 Hz

Signal Track
oif

—

On

LOW CH SPURIOUS

W Agilent 16:20:44 May 22, 2015

R T

Freg/Channel

Rel 20 dBm

#Atten 20 dB

Mkr3 4.805 GHz
-56.91 dBm

#Peak |

Certer Freq
13.0150000 GHz

Log ;

dB/

Stait Freq
30.0000000 MHz

Stop Freq
260000000 GHz

dBm

#PAvg i i

CF Step
2 59700000 GHz
Auta Man

Start 30 MHz
#Res BW 100 kHz

Stop 26.000 GHz

#VBW 300 kHz  #Sweep 2.482 s (8192 pts)

Tiace
i)

Manker

1"y

X Axiz
2.402 GHz
2.204 GHz
4,805 GHz

Amplilude

1.82 dBm
-50.78 dBm
-58.91 dBm

Freq Cliset
0.00000000 Hz

Signal Track
oif

On

|
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REPORT NO: 15U20280-E7A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE
e Agilent 11:43:25 May 26, 2015

R T |FrequhanneI |
Rel 20 dBm Certer Freq
#Peak 2.44000000 GHz

Log

Stait Freq
de/ 243500000 GHz
Stop Freq
2.44500000 GHz

CF Step
1.00000000 MHz
Auta Man

Freq Cliset
0.00000000 Hz

Atten 20 dB

Signal Track

Swp

On

Cif

Center 2.440 00 GHz
#Res BW 100 kHz

Span 10 MHz

#VBW 300 kHz Sweep 1 ms (1001 pts)

—

MID CH SPURIOUS

W Agilent 16:22:16 May 22, 2015 R T

Mki2 13.660 GHz

Ref 20 dBm #Atten 20 dB 5458 gBm || Select Marker

#Peak | 1 2 3 4
1

Log d

dB! MNormal

Marker

Deta

dBm T b Defta Pair
I ! | | Tracking Rel)
#PAvg | | | A A
Stop 26.000 GHz
#Sweep 2.482 s (8192 pts)

Amplilude
1.17 dBm
-54.58 dBm

Start 30 MHz
#Res BW 100 kHz #VBW 300 kHz
Maiker Tisce M Aniz
1 i1 2,440 GHz
2 ) 13.860 GHz

Span Pair

Span

Cif
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REPORT NO: 15U20280-E7A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

e Agilent 11:47:14 May 26, 2015

R T

|FrequhanneI |

Rel 20 dBm

Atten 20 dB

Mkr2 2.483 65 GHz
-59.38 dBm

#Peak

Certer Freq
2.48350000 GHz

Log

dB/

Stait Freq
247850000 GHz

Stop Freq
2.48850000 GHz

dBm

#PAvg

CF Step
1.00000000 MHz
Auta Man

Center 2.483 500 0 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms (1001 pts)

MManker Tiace
1

2 1)

Amplifude
-81.82 dEm
£9.3

8 dBm

Freq Cliset
0.00000000 Hz

Signal Track
On if

HIGH CH SPURIOUS
W Agilent 09:32:07 Apr 4, 2015

T

|Freq£ChanneI |

Rel 20 dBm

Atten 20 dB

#Peak |

1

Certer Freq
13.0150000 GHz

s

Stait Freq
30.0000000 MHz

Stop Freq
260000000 GHz

dBm

#PAvg

CF Step
2 59700000 GHz
Auta Man

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (8192 pis)

Tace
i
11

Maker

X Axiz
2.481 GHz
24,848 GHz

Amplilude
2.82 dBm
-49.42 dBm

Freq Cliset
0.00000000 Hz

Signal Track
oif

On

|
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REPORT NO: 15U20280-E7A
FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

9. RADIATED TEST RESULTS

9.1. LIMITS

LIMITS

FCC 8§15.205 and §15.209

IC RSS-GEN Clause 8.9 (Transmitter)

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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REPORT NO: 15U20280-E7A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

9.2. BLUETOOTH LOW ENERGY MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, HORIZ

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.39 39.61 PK 32 -24.9 0 46.71 - - 74 -27.29 45 272 H
2 *2.381 42.51 PK 319 -24.9 0 49.51 - - 74 -24.49 45 272 H
3 *2.39 29.68 RMS 32 -24.9 215 38.93 54 -15.07 - - 45 272 H
4 *2.351 31.26 RMS 31.9 -24.9 2.15 40.41 54 -13.59 - - 45 272 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20280-E7A

DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087

IC: 4324A-BRCM1087

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, VERT

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
2 *2.367 42.52 PK 31.9 -25 0 49.42 - - 74 -24.58 71 274 \
4 *2.386 31.12 RMS 32 -24.9 2.15 40.37 54 -13.63 - - 71 274 \
1 *2.39 39.22 PK 32 -24.9 0 46.32 - - 74 -27.68 71 274 \
3 *2.39 30.73 RMS 32 -24.9 2.15 39.98 54 -14.02 - - 71 274 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20280-E7A

FCC ID: QDS-BRCM1087

DATE: JULY 9, 2015
IC: 4324A-BRCM1087

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

ted Bondedge

Trace Markers

Marker Frequency

Meter

AFT136

"Amp/Cbi/Fit

DC Corr (dB) Corrected

Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 41.71 PK 32.1 -24.8 0 49.01 - - 74 -24.99 211 226 H
3 *2.484 31.58 RMS 321 -24.8 2.15 41.03 54 -12.97 - 211 226 H
4 *2.484 31.85 RMS 321 -24.8 2.15 41.30 54 -12.70 - 211 226 H
2 2.561 43.28 PK 32.2 -24.7 0 50.78 - 74 -23.22 211 226 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20280-E7A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, VERT

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Chi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 39.73 PK 321 -24.8 0 47.03 - - 74 -26.97 108 332 \
3 *2.484 31.17 RMS 321 -24.8 2.15 40.62 54 -13.38 - - 108 332 \
4 2.535 31.42 RMS 321 -24.7 2.15 40.97 54 -13.03 - 108 332 \
2 2.56 42.84 PK 32.2 -24.7 0 50.34 - 74 -23.66 108 332 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20280-E7A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

HARMONICS AND SPURIOUS EMISSIONS

15— — —_—

LOW CHANNEL HORIZONTAL

LOW CHANNEL VERTICAL

uL
115
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REPORT NO: 15U20280-E7A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *1.245 47.42 PK2 28.4 -26.1 0 49.72 - - 74 -24.28 341 311 H
*1.246 33.03 MAv1 28.4 -26.1 2.15 37.48 54 -16.52 - - 341 311 H
2 *1.497 46.36 PK2 28.1 -25.9 0 48.56 - - 74 -25.44 277 174 H
*1.496 32.95 MAv1 28.1 -25.9 2.15 37.30 54 -16.70 - - 277 174 H
5 *4.804 44.87 PK2 34 -31.1 0 47.77 - - 74 -26.23 8 278 H
*4.804 37.23 MAv1 34 -31.2 2.15 42.18 54 -11.82 - - 8 278 H
7 *4.802 41.59 PK2 34 -31.2 0 44.39 - - 74 -29.61 359 202 V
*4.801 30.75 MAv1 34 -31.2 2.15 35.70 54 -18.30 - - 359 202 Vv
3 2.124 38.44 Pk 31.4 -25.3 0 44.54 - - 74 -29.46 0-360 201 H
4 3.202 42.37 Pk 32.7 -33.2 0 41.87 - - 74 -32.13 0-360 201 H
6 3.202 41.7 Pk 32.7 -33.2 0 41.2 - - 74 -32.8 0-360 201 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average

Note: Signals in non-restricted bands are covered by -20 dBc antenna port spurious testing.
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REPORT NO: 15U20280-E7A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

MID CHANNEL HORIZONTAL

115¢

Radiaoted Emissions 3-Meters

# . TST 38515 7 Jul 2814

MID CHANNII_EL VERTICAL

L Fremon

1155

Rodioted Emissions 3-Meters
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REPORT NO: 15U20280-E7A DATE: JULY 9, 2015
FCC ID: QDS-BRCM1087 IC: 4324A-BRCM1087

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
3 *4.88 44.81 PK2 339 -30 0 48.71 - - 74 -25.29 217 232 H
*4.88 36.47 MAv1 339 -30 2.15 42.52 54 -11.48 - - 217 232 H
4 *7.641 36.34 PK2 35.6 -25.9 0 46.04 - - 74 -27.96 188 328 H
*7.639 25.49 MAv1 35.6 -26 2.15 37.24 54 -16.76 - - 188 328 H
6 *4.802 41.59 PK2 34 -31.2 0 44.39 - - 74 -29.61 359 202 Vv
*4.801 30.75 MAv1 34 -31.2 2.15 35.70 54 -18.30 - - 359 202 Vv
1 2.124 38.19 PK 31.4 -25.3 0 44.29 - - - - 0-360 100 H
2 3.253 42.72 PK 32.8 -33.5 0 42.02 - - - - 0-360 201 H
5 3.253 41.89 PK 32.8 -33.5 0 41.19 - - - - 0-360 100 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average

Note: Signals in non-restricted bands are covered by -20 dBc antenna port spurious testing.
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HIGH CHANNEL HORIZONTAL
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Rodioted Emissions 3-Meters

CC Port1S Subport C
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2488MHz Spurious Emission: with Averoge Scon TST 36915 7 Jul 2814
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HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T136 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
3 *4.961 44.46 PK2 339 -29.9 0 48.46 - - 74 -25.54 215 204 H
*4.96 35.33 MAv1 339 -29.9 2.15 41.48 54 -12.52 - - 215 204 H
6 *4.961 41.28 PK2 33.9 -29.9 0 45.28 - - 74 -28.72 359 100 Vv
*4.961 29.11 MAv1 33.9 -29.9 2.15 35.26 54 -18.74 - - 359 100 Vv
1 2.128 37.96 PK 314 -25.3 0 44.06 - - 0-360 201 H
2 3.307 42.79 PK 32.8 -33 0 42.59 - - - - 0-360 201 H
4 3.307 42.4 PK 32.8 -33 0 42.2 - - - - 0-360 201 \
5 4.492 35.02 PK 339 -31.5 0 37.42 - - - - 0-360 100 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average

Note: Signals in non-restricted bands are covered by -20 dBc antenna port spurious testing.
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9.3. WORST-CASE 18-26 GHz

SPURIOUS EMISSIONS 18 TO 26 GHz (WORST-CASE CONFIGURATION)

28 May 2815  15:26:43

SuzZezasa

{EUT and Loptop

3
by D s PRSP Ll s e
Rttty TR s )

Y T

Frequency (GHz)

PR Relffitn  Detiieg Ty
" oA PR

Pla Wegatode  Lobal [ Page 0 LB Pef fFiLn
381/ AH Horzonkof

e
I6Bercifutal |28 WK

1B-26GHz Test.TST 38915 Aev 9.5 16 Mar 2815

Trace Markers

Marker Frequency Meter Det T89 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) dB) (dBuVv/m) dB)
(dBuVv) (dBuVolts)
1 19.978 41.03 Pk 33.0 -24.2 -9.5 40.3 54 -13.7 74 -33.7
2 22.35 41.67 Pk 33.0 -23.5 -9.5 41.7 54 -12.3 74 -32.3
3 23.762 43.27 Pk 33.8 -22.9 -9.5 44.7 54 -9.3 74 -29.3
4 18.799 41.30 Pk 325 -24.3 -9.5 40.0 54 -14.0 74 -34.0
5 21.704 42.13 Pk 33.3 -23.6 -9.5 42.3 54 -11.7 74 -31.7
6 23.136 42.10 Pk 33.5 -23.1 -9.5 43.0 54 -11.0 74 -31.0

Pk - Peak detector
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9.4. WORST-CASE BELOW 1 GHz

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

Trace Markers

Marker Frequency Meter Det AF T130 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
2 * 166.5525 55.95 PK 11.7 -30.2 37.45 43.52 -6.07 0-360 200 H
4 *266.4 48.14 PK 12.6 -29.6 31.14 46.02 -14.88 0-360 101 H
8 65.6575 47.4 PK 8 -30.8 24.6 40 -15.4 0-360 101 Vv
1 105.0975 41.36 PK 11.6 -30.5 22.46 43.52 -21.06 0-360 200 H
9 149.8075 52.21 PK 12.7 -30.2 34.71 43.52 -8.81 0-360 101 Vv
3 196.94 51.95 PK 12.2 -30 34.15 43.52 -9.37 0-360 100 H
5 299.4 59.44 PK 13.4 -29.4 43.44 46.02 -2.58 0-360 101 H
10 346.5 41.6 PK 14.1 -29.2 26.5 46.02 -19.52 0-360 200 Vv
6 415.7 44 .33 PK 15.8 -29 31.13 46.02 -14.89 0-360 200 H
11 415.7 39.98 PK 15.8 -29 26.78 46.02 -19.24 0-360 200 Vv
12 692.9 40.29 PK 20 -28.2 32.09 46.02 -13.93 0-360 101 Vv
13 762.1 35.48 PK 20.8 -28.3 27.98 46.02 -18.04 0-360 200 \
14 897.7 38.23 PK 223 -27.4 33.13 46.02 -12.89 0-360 200 \
7 898.4 39.01 PK 223 -27.4 33.91 46.02 -12.11 0-360 300 H

Radiated Emissions

Frequency Meter Det AF T130 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
299.5784 39.33 Qp 13.4 -29.4 23.33 46.02 -22.69 138 112 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

QP - Quasi-Peak detector
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10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen Clause 8.8

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.
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6 WORST EMISSIONS

LINE 1 RESULTS

UL Fremont, CA CE Room 29 Moy 2815 @9:12:82

Conducted RFI Uoltoge
Project No:l5U20250

Client Nome:Broadcom

Made | /Device! EUT and Laptap

Test Uolt/Freq: 12BUAC/6BHz lorst Cose
Test By:D.Uu

dBul Line-L1

Sl v/t

18

Frequency (MHz)

Range (MHz) RBLI/UBL Ref/Attn  Det/fivg Mode B
13-31 fiv

ueep Ple  #5ud  Ronge OF2) RBI/UBH Ref/Attn  Det/fivg Mode
1:.15-30 9k -GB)/ - 2/10 a4 SkHz 68351/

LC 126U 66 BT DAT 1 14 May 2615

Rev 9.5 26 May 2615
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Trace Markers

Range 1: Line-L1 .15 - 30MHz

Marker Frequency Meter Det T24 1L L1 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 1&3 Reading Class B QP (dB) Class B (dB)
(dBuVv) dBuv Avg
1 .1545 60.08 Pk 1.3 0 61.38 65.75 -4.37 - -
2 .168 36.55 Av 1.2 0 37.75 - 55.06 -17.31
3 438 39.35 Pk 4 0 39.75 57.1 -17.35 47.1 -7.35
4 4425 28.07 Av 4 0 28.47 - 47.01 -18.54
5 2.3145 35.64 Pk .2 1 35.94 56 -20.06 46 -10.06
6 2.3145 25.64 Av .2 1 25.94 - 46 -20.06
7 12.273 33.96 Pk 2 2 34.36 60 -25.64 50 -15.64
8 12.273 22.06 Av 2 2 22.46 - 50 -27.54
Range 1: Line-L1.15 - 30MHz
Frequency Meter Det T241LL1 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading Reading Class B QP (dB) Class B Avg (dB)
(dBuv) dBuv
.15563 36.83 Ca 13 38.13 - - 55.69 -17.56
.15563 55.93 Qp 1.3 57.23 65.69 -8.46 - -

Pk - Peak detector

Av - Average detection

Peak/Average/RMS Emissions

Ca - CISPR average detection

Qp - Quasi-Peak detector
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LINE 2 RESULTS

UL Fremont, CA CE Room 29 Moy 2815 H9:12:82

Conducted RFI Uoltoge

Project No:15U20289

Client Nome:Broodoom

Madel /Device EUT and Laptep

Test Uolt/Freq: 128UAC/6BHz Uarst Cose
Test By:D.Uu

dBuY Line-L2

auws

Freguency (MHz)
Rangs (Hz) REW/UBY Ref/Attn  Det/fvy Mods Su

eep Ptz #5uj  Rarge (MHZ) REU7UBI Ref/Attn  Det/Avg Mods

LC_128U_68 BT.DAT 1 14 May 2815

Rev 9.5 26 Moy 2815
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Range 2: Line-L2 .15 - 30MHz

Marker Frequency Meter Det T24 1L L2 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin

(MHz) Reading 283 Reading Class B QP (dB) Class B (dB)
(dBuVv) dBuv Avg

9 .168 59.32 Pk 1.3 0 60.62 65.06 -4.44 - -

10 .159 36.03 Av 1.4 0 37.43 - - 55.52 -18.09
11 14335 40.21 Pk 4 0 40.61 57.19 -16.58 47.19 -6.58
12 4425 28.22 Av 4 0 28.62 - - 47.01 -18.39
13 2.4225 34.43 Pk 2 1 34.73 56 -21.27 46 -11.27
14 2.4225 239 Av .2 1 24.2 - - 46 -21.8
15 13.47 32.61 Pk .2 .2 33.01 60 -26.99 50 -16.99
16 13.479 21.63 Av 2 2 22.03 - - 50 -27.97

Range 2: Line-L2 .15 - 30MHz

Frequency Meter Det T24 1L L2 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 283 Reading Class B QP (dB) Class B Avg (dB)
(dBuv) dBuv
.16778 36.47 Ca 13 0 37.77 - - 55.07 -17.3
.16778 54.09 Qp 13 0 55.39 65.07 -9.68 - -

Pk - Peak detector

Av - Average detection
Peak/Average/RMS Emissions
Ca - CISPR average detection

Qp - Quasi-Peak detector
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