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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 3X3 WLAN + Bluetooth PCI-E Custom
Combination Card
MODEL: BCM943602CDP
SERIAL NUMBER: Conducted & Radiated: FC845220129GCY31A
DATE TESTED: MARCH 20 — MAY 13, 2015
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 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-
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.

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
[ ] Chamber G
X] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through H are covered under Industry Canada company address code 2324B with
site numbers 2324B -1 through 2324B-8, respectively.

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/ac 3X3 WLAN + Bluetooth PCI-E Custom Combination Card.

The radio module is manufactured by Broadcom.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power | Output Power
(MHz) (dBm) (mw)
2402 - 2480 BLE 3.03 2.01
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The EUT utilizes an 802.11a/b/g/n/fac WLAN/BT antenna with a maximum gain of 6.56 dBi for
BT.

5.4. SOFTWARE AND FIRMWARE

The EUT driver software installed in the Laptop equipment during testing was 5.6.0.9020.

The test utility software used during testing was Broadcom Bluetool 1.8.4.7.

5.5. WORST-CASE CONFIGURATION AND MODE

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

Radiated emission below 1 GHz, 18 to 26 GHz, 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 J3 (WF1) was used for testing BLE mode.

Based on client’s input, there is no colocation among different radios.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop HP EliteBook 2730p 2CE8487Zmt N/A
AC Adapter HP PPPO14L-SA W97950ELLVC685  [N/A
Jig Board Broadcom BCM94331CSAD_3 [1821985 N/A
I/O CABLES
1/0 Cable List
Cable |Port # of identical |Connector ([Cable Type |Cable Length|Remarks
No ports Type (m)
AC 1 US115Vv Unshielded 1
DC 1 19Vdc Unshielded 1.5
3 USB 1 USB Unshielded 0.5
TEST SETUP

The EUT is installed on a jig board and is 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 T No. | Cal Date | Cal 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 130 09/10/14 |09/10/15
Horn Antenna 1-18GHz ETS 3117 136 03/03/15 |03/03/16
Horn Antenna 18-26GHz ARA SWH-28 125 05/09/14 |05/09/15
Preamp 10kHz-1000MHz Sonoma 310 300 11/01/14 |11/01/15
Preamp 1-8GHz 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 8449B 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 7 212 08/14/14 |08/14/15
Spectrum Analzer 3Hz to 44GHz Agilent E4440A 123 10/28/14 |10/28/15
Power Meter Agilent N1911A 377 06/30/14 |06/30/15
Power Sensor Agilent E9323A 399 05/02/14 |05/02/15
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.

Conducted RX Spurious Emissions: ANSI C63.4-2014, Sections 12.2.
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8. ANTENNA PORT TEST RESULTS

8.1.

LIMITS

ON TIME AND DUTY CYCLE

None; for reporting purposes only.

RESULTS
Mode ON Time | Period | Duty Cycle Duty Duty Cycle
B X Cycle Correction Factor
(msec) | (msec) (linear) (%) (dB)
BLE 0.390 0.626 0.623 62.30% 2.06

DUTY CYCLE PLOTS

DUTY CYCLE BLE MODE
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8.2. 6 dB BANDWIDTH
LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

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

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MH2z) (MH2z)
Low 2402 0.7200 0.5
Middle 2442 0.7275 0.5
High 2480 0.7635 0.5

Page 15 of 55

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
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 Verification Services Inc.




REPORT NO: 15U20173-E5A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089
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LIMITS

None; for reporting purposes only.

99% BANDWIDTH

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.0534
Middle 2442 1.0852
High 2480 1.0781
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Center 2.48 GHz Span 3 MHz CFSte
#Res BW 20 kHz #VBW 62 kHz Sweep 22.67 ms 300,000 kH‘;
. . IAuto Man
Occupied Bandwidth Total Power 0.46 dBm
1.0781 MHZ Freqoffset
Transmit Freq Error 8.339 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 495.3 kHz x dB -6.00 dB
IMSG STATUS
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REPORT NO: 15U20173-E5A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

8.4.

LIMITS

PEAK OUTPUT POWER

FCC §15.247 (b)

IC RSS-210 A8.4

The maximum antenna gain is 6.56 dBi, therefore the limit is 29.44 dBm.

RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 3.03 29.44 -26.410
Middle 2442 2.50 29.44 -26.940
High 2480 2.45 29.44 -26.990
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REPORT NO: 15U20173-E5A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

OUTPUT POWER

OUTPUT POWER LOW CH
- Agilent 15:38:05 May 13, 2015 R T [FregChannel |

Mkr1 2.402 554 GHz
Rel 10.69 dBm 3.03 dBm

Certer Freq

#Peak 2.40200000 GHz
Log

10 Stait Freq

dB/ 2.39950000 GHz
Offst
10.7

dB Stop Freq

2.40450000 GHz

CF Step
500.000000 kHz
#PAvg Auto Man

M1 52 Freq Cliset
53 FC 0.00000000 Hz
AA

n(i):
FTun

#Atten 10 dB

Signal Track

Swp

On

Cif

Center 2.402 000 GHz
#Res BW 3 MHz

VBW 3 MHz

Span 5 MHz
Sweep 1.04 ms (1201 p1s)

—

OUTPUT POWER MID CH

e Agilent 15:41:08 May 13, 2015

R T

|FrequhanneI |

Rel 10.69 dBm

#Atten 10 dB

Mkr1 2.442 200 GHz
2.50 dBm

#Peak

Certer Freq
| 2.44200000 GHz

Stait Freq
243950000 GHz
Stop Freq
244450000 GHz

CF Step
£00.000000 kHz
Auta Man

V1 52
53 FC

AA
a):

FTun

Swp

Center 2.442 000 GHz
#Res BW 3 MHz

VBW 3 MHz

Span 5 MHz
Sweep 1.04 ms (1201 p1s)

Freq Cliset
0.00000000 Hz

Signal Track
oif

On

—
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REPORT NO: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

OUTPUT POWER HIGH CH

e Agilent 15:42:54 May 13, 2015 R T |Freg/Channel

Mkr1 2.480 283 GHz

Rel 10.69 dBm #Atten 10 dB 2.45 dBm Cerfer Freq
iPeak 243000000 GHz
Log |
10 Stait Freq
dB/ 247750000 GHz
Offst
107
dB Stop Freq

‘ 243250000 GHz

CF Step
500.000000 kHz
#PAvg Auto Man

V1 52 Freq Cliset
53 FC 0.00000000 Hz
AA

a(i): :
FTun Signal Track
On cif

Swp

Center 2.480 000 GHz Span 5 MHz ‘
#Res BW 3 MHz VBW 3 MHz Sweep 1.04 ms (1201 p1s)
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REPORT NO: 15U20173-E5A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

8.5.

LIMITS

None; for reporting purposes only.

AVERAGE OUTPUT POWER

RESULTS
Channel Frequency AV power
(MHZz) (dBm)
Low 2402 2.68
Middle 2442 2.07
High 2480 2.00

Page 24 of 55

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701lI
FAX: (510) 661-0888

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



REPORT NO: 15U20173-E5A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

8.6.

LIMITS

FCC §15.247 (e)

IC RSS-210 A8.2 (b)

POWER SPECTRAL DENSITY

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 -10.387 8 -18.39
Middle 2442 -10.728 8 -18.73
High 2480 -11.532 8 -19.53
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REPORT NO: 15U20173-E5A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

POWER SPECTRAL DENSITY

P

ALIGN AUTO

RL
Marker 1 2.401967000000 GHz ]
PNO: Wide T Trig: Free Run

|FGain:Low  Atten: 16 dB

Ref Offset 10.4 dB

10 ¢Bidiv. Ref 15.00 dBm
Log

#Avg Type: RMS
Avg|Hold:>100/100

Peak Search

NextPeak|

500

-6.00

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|

Mkr—RefLvl

Center 2.4020000 GHz
#Res BW 3.0 kHz

MSG

#VBW 10 kHz

PSD MID CH

Analy:

509  DC

Span 1.500 MHz
Sweep 47.60 ms (1001 pts)

STATUS.

ALIGN AUTO

Peak Search

RL RF
Marker 1 2.441970000000 Gpl:(;fwmﬁe = Trig: Free Run
Atten: 16 dB

IFGain:Low

Ref Offset 10.4 dB

10 dBrdiv. Ref 15.00 dBm
Log

#Avg Type: RMS
Avg|Hold:>100/100

NextPeak

500

Next Pk Right

Next Pk Left

Marker Delta|

MKr—CF

MKr—RefLv]

Center 2.4420000 GHz
#Res BW 3.0 kHz

MSG

#/BW 10 kHz

Span 1.500 MHz
Sweep 47.60 ms (1001 pts)

STATUS
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REPORT NO: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

] 01:57:46 PMMar 27, 2015 ﬁ
Marker 1 2.479971500000 GHz ] #Avg Type: RMS TRecE[TZ3 75 6 eak Searc
PNO: Wide Cp) Trig: Free Run Avg|Hold:>100/100 T ‘. N AARFAARAR
IFGain:Low Atten: 16 dB oeTlP
NextPeak|
Ref Offset 10.4 dB
10 dBidiv.  Ref 15.00 dBm
Log
- Next Pk Right|
-5.00
9 | Next Pk Left
-15.0 t
250
Marker Delta|
-35.0
o Mkr—CF
-65.0
654 Mkr—RefLuvi
-75.0
More|
10f2
Center 2.4800000 GHz Span 1.500 MHz ©
#Res BW 3.0 kHz #VBW 10 kHz Sweep 47.60 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15U20173-E5A DATE: MAY 13, 2015

FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089
8.7. CONDUCTED TX SPURIOUS EMISSIONS
LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.
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REPORT NO: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

RL RF 500 DC SENSE:INT] A . 02:19:00 PMMar 27, 2015
L ] #Avg Type: RMS TRscE] Frequency
PNO: Wids — Trig: Free Run Avg|Hold:>100/100 ™
IFGain:Low  Atten: 16 dB oETP
Auto Tune|
Ref Offset 10.4 dB
10 ¢B/div. Ref 15.00 dBm
Log
CenterFreq|
S0 2.400000000 GHz|
-5.00
StartFreq|
e 2.395000000 GHz|
2al Stop Freq
2.405000000 GHz|
-35.0
CF Step
e 1.000000 MHZ]
IAuto Man
-65.0
Freq Offset|
-65.0
0 Hz
-75.0
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 5.067 ms (2001 pts)
IMSG STATUS

LOW CH SPURIOUS

ALIGN AUTO  [02:16:32 PMMar 27,2015
| #Avg Type: RMS Frequency

PNO: Fast 0 1hg: Free Run Avg|Hold:>100/100 t
IFGain:Low Atten: 16 dB

Auto Tune

Ref Offset 10.4 dB

10 dBidiv__ Ref 15.00 dBm
Log

500 Center Freq
.00 13.015000000 GHz|

-15.0
8 StartFreq
50 30.000000 MHz
-45.0

-850

- | StopFreq
. I 26.000000000 GHz
-7’50 |
Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz VBW 300 kHz Sweep 954.8 ms (2001 pts) | 2.537000000 GHz|

[Auto Man

(WAoo sc] X ] ¥ ] FUNCTON ] FUNCTONWTH]___FURCTONVALE
1 N i 2.406 GHz 3.059 dBm

f 1445GHz  -55879 dBm

f 3.809 GHz -56.808 dBm FreqOffset

f 705MHz  -59.675dBm 0Hz

ZZZ

o~ RwWN
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REPORT NO: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

ALIGN AUTO | 02:06:24 PM Mar 27, 2015
#Avg Type: RMS Frequency

PNO: Vﬁ Trig: Free Run
IFGain:Low Atten: 16 dB

Auto Tune|
Ref Offset 10.4 dB
Ref 15.00 dBm

CenterFreq|
2.442000000 GHz|

StartFreq
2.440500000 GHz

Stop Freq|
2.443500000 GHz

CF Step
300.000 kHz
[Auto Man

Freq Offset|
0Hz

Center 2.442000 GHz Span 3.000 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 1.600 ms (2001 pts)

MSG STATUS.

MID CH SPURIOUS

ALIGN AUTO __|02:10:21 PMMar 27,2015
| #Avg Type: RMS
PNG: Fast o3 Trig: Free Run AvglHold:>100/100
IFGain:Low Atten: 16 dB

Frequency

Auto Tune

Ref Offset 10.4 dB

1Ln deidiv Ref 15.00 dBm
og

500 Center Freq
500 13.015000000 GHz|

-15.0
80 StartFreq
50 30.000000 MHz,
50—

550

. StopFreq
26.000000000 GHz
-78.0

Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz VBW 300 kHz Sweep 954.8 ms (2001 pts){| 2597000000 GHz

JAuto Man

2.445 GHz 2150 dBm
1471GHz  -54.949 dBm
3731 GHz -57.210 dBm FreqOffset
706 MHz ~ -57.714 dBm 0 Hz

ZZZZ

Co~NanBRwn
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REPORT NO: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

ALIGN AUTO _|02:21:17 PMMar 27, 2015
#Avg Type: RMS
PNO: Wide oD Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 16 dB

Frequency

Auto Tune,|
Ref Offset 10.4 dB
Ref 15.00 dBm

CenterFreq|
2.483500000 GHz|

StartFreq
2.478500000 GHz

Stop Freq|
2.488500000 GHz

CF Step
1.000000 MHz
[Auto Man

Freq Offset|
0Hz

Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 5.067 ms (2001 pts),

MSG STATUS.

HIGH CH SPURIOUS

ALIGN AUTO 021244 PMMar 27,2015
| #Avg Type: RMS
PNG: Fast o3 Trig: Free Run AvglHold:>100/100
IFGain:Low Atten: 16 dB

Frequency

Auto Tune

Ref Offset 10.4 dB
1LU dBidiv Ref 15.00 dBm
og

500 Center Freq
500 13.015000000 GHz|

-15.0
80 StartFreq
50 30.000000 MHz,
-45.0

-55.0
StopFreq

-65.0
26.000000000 GHz
-0

Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz VBW 300 kHz Sweep 954.8 ms (2001 pts){| 2597000000 GHz

Auto Man
f 2.484 GHz 1.559 dBm

ZzZZzZ

1.484 GHz -53.906 dBm
f 3.770 GHz -67.356 dBm Freq Offset
0Hz

CoNONE WS
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REPORT NO: 15U20173-E5A DATE: MAY 13, 2015

FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089
8.8. CONDUCTED RX SPURIOUS EMISSIONS
LIMITS

IC RSS GEN Issue 4, clause 7.1.3

Receiver-spurious emissions at any discrete frequency shall not exceed 2 nW in the band 30-
1000 MHz, nor 5 nW above 1000MHz.
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REPORT NO: 15U20173-E5A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

RESULTS

RX SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL 30 to 1000MHz

e Agilent 19:13:24 Apr 8, 2015

R T

Freq/Channel

Rel -10 dBm

#Atten 6 dB

Mkr1 726.5 MHz
-85.19 dBm

#Peak

Certer Freq
515.000000 MHz
Stait Freqg
30.0000000 MHz
Stop Freqg
1.00000000 GHz

CF Step
97.0000000 MHz
Auto Man

Start 30.0 MHz
#Res BW 100 kHz

Stop 1.000 0 GHz

VBW 300 kHz Sweep 92.73 ms (1001 pis)

Freq Ciiset
0.00000000 Hz

Signal Track
Cf

—

On

MID CHANNEL 1GHz to 26GHz

5 Agilent 19:10-03 Apr 8. 2015

R T

Peak Search

Ref -10 dBm

#Atlen & dB

Mkr1 13.825 GHz
-67.57 dBm

#Peak

‘ MNext Peak
‘ Next Pk Rigrt
‘ Mext Pk Leit

dBm

#PAvg

‘ Min Search

V1 52
S3 FC

AA
f):

FTun
Swp

Stant 1.00 GHz
#Res BW 1 MHz

Stop 26.00 GHz

VBW 3 MHz Sweep 62.53 ms (1001 pis)

‘ Pk-Pk Search

‘ Mkr € CF
Moare
1ci2
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REPORT NO: 15U20173-E5A
FCC ID: QDS-BRCM1089

DATE: MAY 13, 2015
IC: 4324A-BRCM1089

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §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: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

9.2. BLUETOOTH LOW ENERGY MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, HORIZ

UL Fremont,5m Chamber A

125 25 Mor 2015 2B:38:34

C(dBul/m)

Ronge (Gfi) Siezp Fe d5wpc/fods  Focition onge (12
1:2.31°2,415 Buto/Cpled 0B  Ini/MAXH 381 degs 18] 2:2.31°2.415

Dot B0 G g T
FERK INCEcB) M Pur RuglRH)

Low Channel Bandedge Method AD - Horizontal .TST 38915 27 Mar 2614

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)
2 *2.382 423 PK 31.9 -22.3 0 519 - - 74 -22.1 301 102 H
4 *2.382 30.43 RMS 319 -22.3 2.06 42.09 54 -11.91 - - 301 102 H
1 *2.39 39.59 PK 32 -22.2 0 49.39 - - 74 -24.61 301 102 H
3 *2.39 28.68 RMS 32 -22.2 2.06 40.54 54 -13.46 - - 301 102 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

PK - Peak detector
RMS - RMS detection

Page 35 of 55
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
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 Verification Services Inc.




REPORT NO: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, VERT

UL Fremont,Sm Chamber A 25 Mar 2015 20:48:25
Restricted Bandedge

15028173
Client:Broadcom
Config:EUT u/ Laptop
Mode :BLE BE 24B2MHz
Tested by:L. Lora

125

3
~
=

3
@
ki

8. 5MHz/
Frequency (GHz)

Rangs (GHz) Dot RB Susep Flc  #oupe/Mods  Pocition Range (61

Low Channel Bandedge Method AD - Vertical .TST 36915 27 Mar 2814 Rev 9.5 22 Jul 2814

Trace Markers

Marker Frequency Meter Det AFT136 Amp/CbI/Flt | DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (d8/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
4 *2.385 29.77 RMS 31.9 -22.2 2.06 41.53 54 -12.47 - - 348 396 \
2 *2.387 41.37 PK 32 -22.2 0 51.17 - - 74 -22.83 348 396 \
1 *2.39 39.51 PK 32 -22.2 0 49.31 - - 74 -24.69 348 396 \
3 *2.39 29.12 RMS 32 -22.2 2.06 40.98 54 -13.02 - - 348 396 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, HORIZ

UL Fremont,5m Chamber A 25 Mar 2615

12
Restricted Bandedge

Project Number: 15028173
Cl i&nt :Broadoon
ConfigiEUT w/ Laptop
Mode :BLE BE 2488MHz
Tested by:l. Lora

e
3

5
@
2

Akl

3MHz/
Fre y (GHz)

Range (Gz) Dt ol G g Ty Sucep Pio #owps/Node Position Range (6> = fug Tup Sueep Pis  #sups/fode  Position
1:2,46-2.563 PEK IMCEB) I P valRS)  Autorkpled SOB1 TN 265 degs 18] 22,40 560 BR M6 B Pur Rvg(RS)  Aito/Cpled BB 1BA/TAVG 265 dego

High Chennel Bandedge Method AD - Horizontol .TST 38915 27 Mor 2814 Rev 9.5 22 Jul 2814

Trace Markers

Marker Frequency Meter Det 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 46.61 PK 321 -21.9 0 56.81 - - 74 -17.19 266 103 H
2 *2.484 46.79 PK 321 -21.9 0 56.99 - - 74 -17.01 266 103 H
3 *2.484 29.53 RMS 321 -21.9 2.06 41.79 54 -12.21 - - 266 103 H
4 *2.484 30.45 RMS 32.1 -21.9 2.06 42.71 54 -11.29 - - 266 103 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, VERT

| ol Fremont,Sm Chamber 25 Mar 2815  21:14:12
Restricted Bandedge
- Project Number: 15028173
115 Cl i&nt :Broadoon
ConfigiEUT w/ Laptop
Mods :BLE BE 248@MHz
185 Tested by:L. Lora
95
85
£ Peok Limit CdBul/im)
S 75
s 75
2
K]
65
- P Average Limit (dBuU/m)
45
3 2
35
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Forge G0 W W Ag iy Sy e Fpeels  Fosition | Fargs B W W W Aoy e P Bl Pt |
High Chonne! Bandedge Msthod AD - Usrtical .TST 38915 27 Mar 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det 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 (d8) (dBuv/m) (d8) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 45.5 PK 321 219 0 55.7 - - 74 183 125 101 Vv
2 *2.484 45.16 PK 321 -21.9 0 55.36 - 74 -18.64 125 101 \
3 *2.484 29.11 RMS 321 -21.9 2.06 41.37 54 -12.63 - 125 101 \
4 2.52 30.09 RMS 32.1 -21.9 2.06 42.35 54 -11.65 - - 125 101 v

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL
~UL Fremont,5m Chomber A 25 Mor 2015  22:57:62

Rodioted Emissions 3-Meters

85 Er“ajett Number : 15028173

ient :Broadeam
Config:EUT w/ Loptop
Mode:BLE HARM 2492MHz
95 Tested byiL. Lara

1

85

Peck Limit (dBulU/m)
75

65

CdBul/m)

Avg Limit CdBul/m)
55 =

45

W»WM

35

18 18
Frequency (GHz)

Range (GHz) Det  RBW VB fvg Typ Sueep P Sueep
1-3 PEAK  IM(-6B) 3Bk Pur Avg(RIS futo/Cpled 6081 Inf/MAYH  B-38degs H 1-608) 3k Pur Avg(RM  Auto/Cpled 18k Inf/MAXH  B-368degs H

Pis  f5ups/Mode  FPosition Range (6Hz) REL BU fvg Ty Pts #Supa/Mode  Position
6ont L 3:3-18 PERK 3 £/RX

FCC Part15 Subpart C 248BMHz Spurious Emissions with Average Scon.TST 3@915 7 Jul 2814 Rev 9.5 22 Jul 2814

LOW CHANNEL VERTICAL
:UL Fremont,5m Chamber A 25 Mar 20815 22:57:82

Rodioted Emissions 3-Meters

185 ETDJeDF Number : 15028173

ient:Broadcom
Config:EUT w/ Laptop
Mode :BLE HARM 2482MHz
95 Tested by:L. Lora

T

85

Peak Limit (dBuU/m)

75

CdBul/mJ

Avg Limit (dBulU/m)

Frequency (GHz)

Range (GHz) o e Pis  S5ups/Mode  FPosition Range (6Hz) = ey < #ups/fade  Fositian

FCC Part15 Subpart C 24BBMHz Spurious Emissions with Average Scon.TST 3@915 7 Jul 2814 Rev 9.5 22 Jul 2814

Page 39 of 55

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701lI
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 Verification Services Inc.



REPORT NO: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

LOW CHANNEL DATA

Radiated Emissions

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)
1 *4.802 40.28 PK2 34 -28.4 0 45.88 - - 74 -28.12 250 212 H
*4.802 28.97 MAv1 34 -28.4 2.06 36.63 54 -17.37 - - 250 212 H
2 *4.803 40.16 PK2 34 -28.4 0 45.76 - - 74 -28.24 183 318 Vv
*4.803 28.96 MAv1 34 -28.4 2.06 36.62 54 -17.38 - - 183 318 Vv
6 *4.259 42.68 PK2 334 -28.9 0 47.18 - - 74 -26.82 151 193 Vv
*4.261 28.89 MAv1 334 -29 2.06 35.35 54 -18.65 - - 151 193 Vv
5 3.422 32.92 PK 33 -29.3 0 36.62 - - - - 0-360 100 \
3 6.283 31.24 PK 355 -26.6 0 40.14 - - - - 0-360 201 H
4 7.955 29.78 PK 35.7 -25.5 0 39.98 - - - - 0-360 100 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

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: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

MID CHANNEL HORIZONTAL
UL Fremont,5m Chamber A 25 Mar 2815 22:13:42
Rodioted Emissions 3-Meters

195 ETDJem Number: 15028173

ient :Broadcom
Config:EUT w/ Lapto
Mode :BLE HARM 2442MHz
95 Tested by:L. Lara

N

85

Peak Limit (dBuU/m)

75

CdBul/m)

Avg Limit (dBulU/m)

WWWW

18 18
Frequency (GHz)

Pbs #Sups/fode  Position

Range (6Hz) Det B Av Pls  #5ups/Mode  Position Renge (GHz) Det  REU B Avg Typ Sueep
1:1-3 -18 PEAK  IM(-6B) 38k Pur Avg(RHS)  Auta/Cpled I8k Inf/MAXH  B-368degs H

RBU [ g Tp Sucep
PEAK  INC-6dB) 38k Pur Avg(RMS)  futo/Cpled  6BB1  Inf/MAXH  B-36Bdegs H| 3:3

FCC Part15 Subport C 24BBMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

MID CHANNEL VERTICAL
;UL Fremont,5m Chamber A 25 Mar 2815 22:13:42
Rodioted Emissions 3-Meters

195 ETaJe:§ Number: 15028173

ient : Broadcom
Config:EUT w/ Laptop
Mode :BLE HARM 2442MHz
95 Tested by:L. Lara

N

85

Peak Limit (dBuU/m)
75

65

C(dBul/m)

Avg Limit (dBuU/m)
55

45

35

[z 18
Frequency (GHz)

Range (GHz) Sucep Fis  #5ups/Mode  Position Ronge (6Hz) Sueep Pte  fsups/fode  Positian

FCC Part15 Subport C 24BBMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

MID CHANNEL DATA

Radiated Emissions

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)
1 *4.884 38.3 PK2 33.9 -27.7 0 44.5 - - 74 -29.5 66 107 H
*4.884 27.61 MAv1 33.9 -27.7 2.06 35.87 54 -18.13 - - 66 107 H
3 *3.876 40.14 PK2 335 -29.2 0 44.44 - - 74 -29.56 190 160 H
*3.876 28.96 MAv1 335 -29.2 2.06 35.32 54 -18.68 - - 190 160 H
2 *4.884 39.25 PK2 33.9 -27.7 0 45.45 - - 74 -28.55 327 200 "
*4.884 27.48 MAv1 33.9 -27.7 2.06 35.74 54 -18.26 - - 327 200 \
5 6.559 30.75 PK 35.6 -26.5 0 39.85 - - - - 0-360 201 \
4 8.741 27.59 PK 36 -23.3 0 40.29 - - - - 0-360 201 H
6 9.895 27.26 PK 37 -21.6 0 42.66 - - - - 0-360 201 \

* - indicates frequency in CFR15.205/I1C8.10 Restricted Band

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: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

HIGH CHANNEL HORIZONTAL
UL Fremont,5m Chamber A 25 Mar 2815 21:21:25
Rodioted Emissions 3-Meters

195 ETDJem Number : 15028173

ient :Broadcom
Config:EUT w/ Loptop
Mode :BLE HARM 248BMHz
95 Tested by:L. Lara

N

85

Peck Limit (dBuU/m)
7!:

65

CdBul/m)

Avg Limit (dBulU/m)
55

45

35

18
Frequency (GHz)

Ple  #oups/Mode Range (GHz)

Range (6Hz) et FBU GBI fvg Top Sucep Position Det  ReU B fvg Tup Sueep Pts  #ups/tods  Fo
10123 PEAK  INC-6cB) 38k Pur Avg(RMS)  Auto/Cpled  6BB1  Ini/MAXH  B-360degs H| 3:3-18 PERK  IM(-6B) 38k  Pur Avg(RHS)  Auta/Cpled I8k Inf/MAXH 8-

BLE_HARM_2488.DAT 38915 7 Jul 2814 Rev 9.5 22 Jul 281H

HIGH CHANNEL VERTICAL

;UL Fremont,5m Chamber A 25 Mar 2815 21:21:25

N

Rodioted Emissions 3-Meters

195 ETDJE:*‘L Number : 15028173

ient :Broadcom
Config:EUT w/ Loptop
Mode:BLE HARM 248@MHz
95 Tested by:L. Lara

Peak Limit (dBuU/m)

C(dBuU/m)

Avg Limit (dBuU/m)

Frequency (GHz)

Range (GHz) Sucep Fis  #5ups/Mode  Position Ronge (6Hz) E e, < #ups/Mode  Fosition

BLE_HARM_2488.DAT 368915 7 Jul 2814 Rev 9.5 22 Jul 281H
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REPORT NO: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

HIGH CHANNEL DATA

Radiated Emissions

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)
4 *4.798 41.25 PK2 34 -28.4 0 46.85 - - 74 -27.15 243 298 "
*4.799 29.23 MAv1 34 -28.4 2.06 36.89 54 -17.11 - - 243 298 "
2 *4.959 39.03 PK2 33.9 -28 0 44.93 - - 74 -29.07 2 323 "
*4.96 27.32 MAv1 33.9 -28 2.06 35.28 54 -18.72 - - 2 323 "
1 *4.961 38.95 PK2 33.9 -28 0 44.85 - - 74 -29.15 58 251 H
*4.96 27.49 MAv1 33.9 -28 2.06 35.45 54 -18.55 - - 58 251 H
6 10.46 27.97 PK 375 -22.2 0 43.27 - - - - 0-360 100 H
3 3.186 34.14 PK 32.7 -30.3 0 36.54 - - - - 0-360 201 \
5 6.448 31.87 PK 35.5 -28 0 39.37 - - - - 0-360 100 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

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: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

9.3. WORST-CASE 18-26 GHz

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

28 Mar 2015 B8:33:52

RF Emissions

Order Number:15Uz28173
Client:Broadoom
Configuration;EUT w/ Loptop
Mode :lorst Case

Tested by / SNiJ. Uu

Peak Limit CdBul/m)

Avg Limit CdBuU/m)

(dBullalts)

3
. (Y -
BB et A Ce T

e b ] m
b _’w?ﬁ*"‘ﬂ"\‘(wr“.rv"',."rw.\‘_v“j.,vﬁyf T e T

b .
g e
W

26
Freguemncy (GH=D

Range (62) Dt RGN VBH 7 Ava Tum Swamp Fts  #oups/Miade Range (aHz) Det  RGH  UBH / Avg Tup Pte  #owpsiiode L
111826 PERK N BotafCpled 1282 Inf/HAXH

ERCM 15028173 15-26 GHZ DAT 38915 6 Feb 2615 Rev 9.5 19 Jan 2814

Trace Markers

Marker Frequency Meter Det T89 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak PK
(dB/m) (dB) (dB) (dBuVv/m) Limit Margin
(GHz) Reading Reading (dB) (dBuv/m)
(dB)
(dBuVv) (dBuVolts)
1 18.6 42.4 PK 32.6 -24.5 -9.5 41 54 -13 74 -33
2 22.203 41.83 PK 33.7 -23.2 -9.5 42.83 54 -11.17 74 -31.17
3 23.995 44.5 PK 34.2 -22.7 -9.5 46.5 54 -7.5 74 -27.5
4 18.246 42 PK 32.6 -24.6 -9.5 40.5 54 -13.5 74 -33.5
5 22.563 42.47 PK 33.7 -23.5 -9.5 43.17 54 -10.83 74 -30.83
6 25.087 44.73 PK 34.5 -22.9 -9.5 46.83 54 -7.17 74 -27.177

PK - Peak detector
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REPORT NO: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

9.4. WORST-CASE BELOW 1 GHz

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

EMISSIONS DATA

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)
(dBuVv) (dBuV/m)
1 60.005 56.3 PK 7.6 -30.9 33 40 -7 0-360 400 H
4 60.0475 53.68 PK 7.6 -30.9 30.38 40 -9.62 0-360 101 \
5 173.31 45.58 PK 11.6 -30.1 27.08 43.52 -16.44 0-360 101 \
2 174.0325 50.41 PK 11.6 -30.1 31.91 43.52 -11.61 0-360 100 H
3 353.5 45.85 PK 14.3 -29.2 30.95 46.02 -15.07 0-360 101 H
6 486 38.49 PK 17.7 -28.6 27.59 46.02 -18.43 0-360 200 \Y

PK - Peak detector

QP - Quasi-Peak detector
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REPORT NO: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

9.5. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen Clause 8.8

Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 B toy 56 56 to 46
0.5-5 56 46
5-30 il 30

Decreases with the logarithm of the frequency.
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REPORT NO: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

6 WORST EMISSIONS

LINE 1 RESULTS

UL Fremont, CA CE Room 31 Mar 2815 22:56: 35

Conducted RFI Uoltoge
Project No:15UzB8173

Client Nome:Broodecom
Model/Device EUT w/ Loptop

Test Uolt/Freq:128/60 lorst cose
Test By:L. Loro

dBul) Line-L1

} | ‘l"'|||'| jio

Fregquency (MHz2

34

Range (H2) RN Fel/fEin  Detivg Tgp  Gweep Fts Fowpsdiode | Farge (o) FUARN  Fef/fttn  Uetivg Tgp | Swemp Fis fupsfoce  Label
1:.15-38 (-6 - 82/19 Flefie BEVER:C, 3 B83  LARIT

BT _AC Line Tes=t.DAT Rev 8.5 28 Mar 2815

Range 1: Line-L1 .15 - 30MHz

Frequency Meter Det T241LL1 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 1&3 Reading Class B QP (dB) Class B Avg (dB)
(dBuv) dBuVv
.15788 41.06 Qp 13 0 42.36 - - 55.57 -13.21
.18488 39.72 Qp 1 0 40.72 - - 54.26 -13.54
2.73863 19.51 Qp .2 1 19.81 - - 46 -26.19
2.73413 20.24 Qp .2 1 20.54 - - 46 -25.46
21.2201 41.51 Qp 3 .2 42.01 - - 50 -7.99
21.2089 45.61 Qp 3 .2 46.11 - - 50 -3.89

Qp - Quasi-Peak detector
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REPORT NO: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

Range 1: Line-L1 .15 - 30MHz

Frequency Meter Det T241LL1 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 1&3 Reading Class B QP (dB) Class B Avg (dB)
(dBuV) dBuv

.15788 12.93 Ca 13 0 14.23 - - 55.57 -41.34

.18488 18.8 Ca 1 0 19.8 - - 54.26 -34.46

2.73863 9.12 Ca 2 1 9.42 - - 46 -36.58
2.73413 9.9 Ca .2 1 10.2 - - 46 -35.8

21.2201 31.89 Ca 3 2 32.39 - - 50 -17.61
21.2089 37.3 Ca 3 2 37.8 - - 50 -12.2

Ca - CISPR average detection
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REPORT NO: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

LINE 2 RESULTS

PLOT

UL Fremont, CA CE Room 31 Mar 2815 22:56:35
: : A ‘ Conducted RFI Voltage
Project No:15UZB173

Client Nome:Broodcom

Model /Device ' EUT w/ Loptop

Test Uolt/Freq: 128768 lorst cose
Test BHIL‘ Lora

CISPR 22 dios

dBul) Line-LZ2

CISFR 22 dlas

T

Frequency (MHz)

10 39

forge () REWBL  Feihctn  Detfg Tp Gueep Fis fopsfuce | Forge (M) RGN Felfittn  Oetig Typ S Fis Fupsfoee  Lobel
21530 WbBl/- /B P JedSkhz BB VAR Linee

BT AC Line Test.DAT Rev 8.5 2B Mar 2815

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

.17363 45.32 Qp 1.2 0 46.52 - - 54.78 -8.26
17678 46.08 Qp 1.2 0 47.28 - - 54.64 -7.36
3.08918 15.98 Qp .2 1 16.28 - - 46 -29.72
3.07928 14.99 Qp 2 1 15.29 - - 46 -30.71
23.9989 45.52 Qp 3 .2 46.02 - - 50 -3.98

Qp - Quasi-Peak detector
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REPORT NO: 15U20173-E5A DATE: MAY 13, 2015
FCC ID: QDS-BRCM1089 IC: 4324A-BRCM1089

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
.17363 35.43 Ca 1.2 0 36.63 - - 54.78 -18.15
17678 36.41 Ca 1.2 0 37.61 - - 54.64 -17.03
3.08918 3.32 Ca 2 1 3.62 - - 46 -42.38
3.07928 2.27 Ca .2 1 2.57 - - 46 -43.43
23.9989 43.38 Ca 3 2 43.88 - - 50 -6.12

Ca - CISPR average detection
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