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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: QUALCOMM ATHEROS, INC.
1700 TECHNOLOGY DRIVE
SAN JOSE, CA, 95110, U.S.A.

EUT DESCRIPTION: 802.11n + BT MODULE
MODEL: WCN3660
SERIAL NUMBER: N1OFXYDC9 and N10G84TRF
DATE TESTED: March 27, 2012 -June 7, 2012
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

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

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

Approved & Released For UL CCS By: Tested By:
FRANK IBRAHIM DENNIS HUANG
EMC SUPERVISOR EMC ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

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

3. FACILITIES AND ACCREDITATION

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

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

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 494 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 Qualcomm Atheros 802.11n + Bluetooth Adapter supports 802.11a/b/g/n and
Bluetooth v2.1 + EDR/ Bluetooth 3.0/ Bluetooth 4.0 LE operation.

The test platform contains the WCN3660 module and the Qualcomm APQ8060A host processor
which serves as the WLAN and BT baseband.

The radio module is manufactured by Qualcomm Atheros.

5.2. MODIFICATIONS
The manufacturer declares the following modification in order to pass 2" harmonic:
“We have identified a source of leakage for the 2nd harmonic as the 1.8V bias line from the
WCN3660 chip. We implemented a notch filter on this line inside the module to filter the

harmonic and achieve compliance. This filter will be used in the production version of the
module. It was added at the output of chip inside the Y0253 module on Vdd 1p8 LDO net.

5.3. MAXIMUM OUTPUT POWER

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

2.4GHz BLUETOOTH LOW ENERGY
Frequency Range Mode Output Power | Output Power
(MHz) (dBm) (mW)
2402 - 2480 Bluetooth LE 8.56 7.18
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5.4. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes WCN3660 WLAN/BT antenna with the following specification:

Band of operation (MHz) | 2400-2483.5 | 5.15-5.35 5.47-5.725 5.725-5.850
Antenna Type PIFA PIFA PIFA PIFA
Antenna model EBJ Aux ED4 Main ED4 Aux ED4 Main
Antenna Gain (dBi) 3.62 5.6 5.3 4.8

5.5. SOFTWARE AND FIRMWARE

The test utility software used during testing was QRCT, Version 2.4.74.0.

5.6. WORST-CASE CONFIGURATION AND MODE

Radiated emission below 1 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.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.

All Radiated Emissions tests were tested with a new modified module (see Section 5.2 for
Client’'s Description of changes).

All Antenna port tests were tested with the original RF module and verified with the new
modified module to ensure its compliance performance.
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5.7.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop PC Lenovo 2007-64U L3-5C76D DoC
Laptop 1 HP EliteBook 8460P CNU20326PD Doc
Laptop 1 AC/DC Adapter HP PPP012D-S 608428-003 Doc
AC/DC Combo Adapter Lenovo 40Y7649 670044390K DoC
Host (MTP Test Platform) Qualcomm N10G1DJYG 7415BA7C None
JTAG & Power Supply Adapter|Qualcomm 1DN14ASSY20-N6859 [N10G1CAWW None
Board

Module Test Board Qualcomm 1DN14ASSY20-Y0122 |N10G3JMGS8 None
DC power supply Lambda LA-300 783974 None
DC power supply Xantrex XHR 60-18 27519 None
/O CABLES

1/0 Cable List

Cable (Port # of identical |Connector [Cable Type Cable Remarks

No ports Type Length (m)

1 AC 1 UsS 115V Shielded 1 N/A

2 DC 1 DC Un-shielded |1.85 Ferrite at laptop's end
3 usB 1 uUSB Un-shielded |1.8 N/A

4 AC 1 UsS 115V Shielded 1.85 N/A

5 DC 1 DC Un-shielded |1 N/A
TEST SETUP

The EUT is soldered on a test board that is mounted on the MTP Test Platform. The back cover
of the MTP is removed so that the EUT is totally exposed, outside of the host platform. Test

software exercised the EUT.
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SETUP DIAGRAM FOR TESTS

Host (MTP Test Platform)

Module TestBoard
EUT

JTAG&
Power

Supply

Adapter

AC SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test Equipment List
Description Manufacturer Model Asset Cal Due Date
Preamplifier, 26.5 GHz Agilent / HP 84498 C01052 07/14/12
Antenna, Horn, 18 GHz EMCO 3115 C00945 06/29/12
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 11/11/12
Antenna, Bilog, 2 GHz Sunol Sciences JB1 Cco1016 07/12/12
Horn Antenna, 26.5 GHz ARA MWH-1826/B C00589 07/28/12
Horn Antenna, 40 GHz ARA MWH-2640/B C00981 06/14/12
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 03/14/13
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C00986 03/22/13
Power Meter Agilent / HP 437B N02778 08/11/12
Power Sensor, 18 GHz Agilent / HP 8481A N02782 07/29/12
High pass Filter, 7.6 GHz Micro-Tronics HPM13195 N02682 CNR
Reject Notch Filter, 2.4 GHz Micro-Tronics - - CNR
EMI Test Receiver R&S ESHS 20 N02396 08/19/13
LISN FCC FCC-LISN-50/250 | C00626 [12/13/12
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7. ANTENNA PORT TEST RESULTS

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

KDB 558074 D01 DTS Measurement Guidance V01 dated 01-18-12.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.6655 0.5
Middle 2440 0.6620 0.5
High 2480 0.6600 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
- Agilent 1411716 Mar 27, 2012 R T |FregiChannel

& Mkrl BBS.5 kHz
Ref 15 dBm Atten 20 dB -0.21 dB Center Freg
#Peak 240200000 GHz
Start Frag
2.40150000 GHz
Stop Freq
2.40250000 GHz

;Iém CF Step

100.000000 kHz
LgAv Auto tlan

M sz Freq Offset
S3 FS 0.00000000 Hz
AA

a(f}: .
=50k Signal Track
Swp On Off

Center 2.402 000 0 GHz Span 1 MHz ‘
#Res BW 30 kHz VBW 91 kHz Sweep 1.067 ms (2001 p1s)
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6 dB BANDWIDTH MID CH
e Agilent 14:02:28 Mar 27, 2012 R T |Freg/Channel

A hkrl BEZ.0 kHz Conter F
efter ~req

Ref 15 dBm Atten 20 dB 0.09 dB
#Peak 244000000 5Hz
Log

10 Start Freqg
dB/ - 243950000 GHz
Offst
12.7
dB Stop Freq
oI 244050000 SHz
1.1
dBm CF Step
100.000000 kHz
Lghv uta Man|

M1 s2 Freq Offset
$3 FS 0.00000000 Hz

AA
af): .
=50k Signal Track
On off

Swp

Center 2.440 000 0 GHz Span 1 MHz
#Res BW 30 kHz VBW 91 kHz Sweep 1.067 ms (2001 pts)
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6 dB BANDWIDTH HIGH CH
i Agilent 140113 Mar 27, 2012

R T

Frag/Channel

Ref 15 dBm Atten 20 B

A& Mkrl BB0.1 kHz
0.03 dB

#Peak

Center Freq
2 48000000 GHz
Start Freq

2 47950000 GHz

Stop Freq
2.48050000 GHz

CF Step
100.000000 kHz
Auto Man|

M s2
S3 FS

AR
off):

=50k
Swp

Center 2.480 000 0 GHz

#Res BW 30 kHz VBW 91 kHz

Span 1 MHz
Sweep 1.067 ms (2001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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7.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2412 1.0805
Middle 2437 1.0781
High 2462 1.0789
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99% BANDWIDTH

99% BANDWIDTH LOW CH
- Agilent 142035 Mar 27, 2012

R T

|FrequhanneI |

Ch Freg 2402 GHz

Occupied Bandwidth

Trig  Free

Averages: 100 I

Center Freq
2.40200000 GHz

Ref 15 dBm Atten 20 dB

Start Frag
240050000 GHz

#Samp

Log
10
dB/
Offst

Stop Freq
240350000 GHz

12.7

dB

Center 2.402 000 0 GHz

#Res BW 30 kHz VBW 91 kHz

Span 3 MHz

CF Step
300.000000 kHz
Auto hdan|

Freq Offset
000000000 Hz

#Sweep 100 ms (2001 pts)

Occupied Bandwidth
1.0805 MHz

9.856 kHz
1.294 MHz*

Transmit Freqg Errar
# dB Bandwidth

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

Signal Track

On Off
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99% BANDWIDTH MID CH
A6 Agilent 14:24:04 Mar 27, 2012

R T

|FrquChanneI |

Ch Freg

Occupied Bandwidth

2.44 GHz

Trig  Free

Averages: 100

Center Freq
2.44000000 GHz

| Start Freqg
2 43850000 GHz

Ref 15 dBm

Atten 20 dB

ESamp)

Stop Freg

Log

2.44150000 GHz

10

dB/
Offst
127

dB

CF Step
300.000000 kHz
T N Aut Mar|

Freq Offset

Center 2.440 000 0 GHz
#Res BW 30 kHz

VEW 91 kHz

Span 3 MHz

#Sweep 100 ms (2001 pts)

0.00000000 Hz

Transrmit Freg Errar
# dB Bandwidth

Occupied Bandwidth
1.0781 MHz

9.650
1.231

Ocec BW % Pur

¥ dB

kHz
MHz*

99.00 %
-26.00 dB

Signal Track

On off
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99% BANDWIDTH HIGH CH

e Agilent 14:30:10 Mar 27, 2012 RT |FrequhanneI |

I I
Ch Freq 2.43 GHz Trig  Free

Oceupied Bandwidth Averages: 100 I

Center Freq
2 48000000 GHz

| Start Freq
2 47850000 GHz

Ref 13 dBm Atten 20 dB
E#Samp| Stop Freq
245150000 5Hz

CF Step
300.000000 kHz
Al Auto

dB

i [T Freq offset

Center 2.480 000 0 GHz Span 3 MHg | 000000000 Hz

#Res BW 30 kHz VBW 91 kHz #Sweep 100 ms (2001 pts)

- - Signal Track
Occupied Bandwidth Oce BW % Puwr 99.00 % |||on off

1.0789 MHz x»dB  26.00 dB

Transmit Freg Error 9.350 kHz
% dB Bandwidth 1.2585 MHz*
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LIMITS

OUTPUT POWER

FCC §15.247 (b)

IC RSS-210 A8.4

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

TEST PROCEDURE

KDB 558074 D01 DTS Measurement Guidance V01 dated 01-18-12.

RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 7.77 30 -22.23
Middle 2440 8.56 30 -21.44
High 2480 7.49 30 -22.51
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OUTPUT POWER

OUTPUT POWER LOW CH

- Agilent 11:44:05 Mar 27,2012 R T |FregiChannel

Mkr1 2.401 660 GHz Conter F
enter Fred
Eef .15 dBm Atten 20 dB 7.77 dBm 5 AT00000 GHa
#Peak
Log
10 Start Frag
dB/ 235700000 GHz
OHfst
12.7
dB Stop Freq
240700000 GHz

CF Step
1.00000000 MHz
LgAv Auto tulan|

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 2.402 000 GHz Span 10 MHz ‘
#Res BW 3 MHz #WBW 3 MHz Sweep 1.067 ms (2001 p1s)
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OUTPUT POWER MID CH
e Agilent 11:44:80 Mar 27, 2012 R T |Freg/Channel

Mki1 2.439 750 GHz Conter F
efter ~req

Ref 15 dBm Atten 20 dB 8.56 dBm | , 42000000 GHz

#Peak

Log

10 Start Freqg
dB/ 2 43500000 GHz
Offst
12.7
dB Stop Freg
244500000 GHz

CF Step
1.00000000 kHz
uto JET

LgAv

M1 s2 Freq Offset
$3 FC 0.00000000 Hz

AA
aff): .
ETun Signal Track
Swp On Off

Center 2.440 000 GHz Span 10 MHz
#Res BW 3 MHz #VBW 3 MHz Sweep 1.067 ms (2001 pts)
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FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

OUTPUT POWER HIGH CH

i Agilent 11:45:24 Mar 27, 2012 F T |Freg/Channel

Mkr1 2.479 680 GHz Center E

; enter Fred

Bef .15 dBm Atten 20 B 749 dBm 5 AR000000 GHz
#Peak

Start Freq

247500000 GHz

Stop Freq

2.48500000 GHz

CF Step
1.00000000 MHz
LgAv Auto Ilan|

M1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 2.480 000 GHz Span 10 MHz ‘
#Res BW 3 MHz Z#WBW 3 MHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 12U14222-10

FCC ID: PPD-WCN3660

DATE: JUNE 11, 2012
IC: 4104A-WCN3660

LIMITS

AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 12.7 dB (including 12 dB pad and 0.7 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Power
(MHz) (dBm)
Low 2402 6.30
Middle 2400 7.00
High 2480 6.00
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REPORT NO: 12U14222-10
FCC ID: PPD-WCN3660

DATE: JUNE 11, 2012
IC: 4104A-WCN3660

7.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

IC RSS-210 A8.2 (b)

TEST PROCEDURE

KDB 558074 D01 DTS Measurement Guidance V01 dated 01-18-12.

RESULTS

Note: analyzer offset = cable loss + attenuator + 10 log (3/100 kHz) = -2.5 dB

Channel Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2402 -8.07 8 -16.07

Middle 2440 -7.30 8 -15.30

High 2480 -8.33 8 -16.33

Page 24 of 57

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
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: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

POWER SPECTRAL DENSITY

PSD LOW CH
e Agilent 14:47:32 Mar 27,2012 R T |FregiChannel

Mkr1 2.402 011 604 GHz

Ref 15 dBm Atten 30 dB $.07 dBm Center Freq
 Peak 240200000 GHz
Log
10 Start Freq
dB/ 2 40157500 GHz
Offst
25
4B Stop Freq

240242500 GHz

8.0
dBm CF Step

85.0000000 kHz
LgAv Auto tlan

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

a(f}: .
=50k Signal Track
Swp On Off

Center 2.402 000 000 GHz Span 850 kHz ‘
#Res BW 100 kHz VBW 300 kHz Sweep 1.067 ms (2001 p1s)
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

PSD MID CH
e Agilent 14:46:45 Mar 27, 2012 R T [Freg/Channel

Mkr1 2.440 011 614 GHz
Ref 15 dBm Atten 30 dB 7.30 dBm Center Freq
,; 244000000 GHz
#Peak

Log

10 Start Freq
aB/ 2.43957500 GHz
Offst
2.5
B Stop Freg
Dl 244042500 GHz
8.0
dBm CF Step

£5.0000000 kHz
LgAv uto

M1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA
aff): :
=50k . Signal Track
n

Swp

Center 2.440 000 000 GHz Span 850 kHz
#Res BW 100 kHz VBW 300 kHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

PSD HIGH CH

i Agilent 14:45:08 Mar 27, 2012 F T |Freg/Channel

Mkr1 2.480 014 618 GHz

Ref 15 dBm Atten 30 dB £33 dBm Center Freq
- Peak 2 43000000 GHz
Log

0 Start Freq
dB/ 247957500 GHz
Offst

25

dB Stop Freq
oI 2 48042500 GHz

8.0
dBm CF Step

85.0000000 kHz
LgAv

Auto Ilan

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

p(f): .
=50k Signal Track
Swp On Off

Center 2.480 000 000 GHz Span 850 kHz ‘
#Res BW 100 kHz VBW 300 kHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

7.6. CONDUCTED 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.

TEST PROCEDURE

KDB 558074 D01 DTS Measurement Guidance V01 dated 01-18-12.
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE
- Agilent 14:55:29 Mar 27,2012 R T |FregiChannel

Mkr1 2.400 000 GHz

Ref 20 dBm Atten 20 dB 33.59 dBm Center Freq
 peak 240000000 GHz
Log

10 Start Freq
dB/ 2 39500000 GHz
Offst

127

dB Stop Freq
oI 2.40500000 GHz

121
dBm ) CF Step

1.00000000 MHz
LgAv Auto tlan

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

a(f}: .
=50k Signal Track
Swp On Off

Center 2.400 000 GHz Span 10 MHz ‘
#Res BW 100 kHz VBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

LOW CH SPURIOUS
e Agilent 14:54:14 Mar 27, 2012 R T |Freg/Channel

Mki1 1340 GHz
Ref 20 dBm Atten 20 dB 52.95 dBm Center Freq
W 130150000 GHz
#Peak

Log

10 Start Freqg
dB/ 300000000 MHz
Offst
12.7
dB Stop Freq
Dl 26.0000000 SHz
121
dBm CF Step
2 59700000 GHz
LgAv uto

M1 S2
S3 FS

AA
mif): .
FTun Signal Track
On

Freq Offset
0.00000000 Hz

Swp

Start 30 MHz Stop 26.000 GHz |
#Res BW 100 kHz VBW 300 kHz Sweep 2.482 s (601 prs)
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

- Agilent 14:51:01 Mar 27,2012 R T |FregiChannel

Mki1 2.440 012 0 GHz

Ref 20 dBm Atten 20 dB 7.95 Bm || _ Center Freg
P eak 244000000 GHz
Log

10 Start Freq
dB/ 2 43850000 GHz
Offst

127

dB Stop Freq
oI 2 44150000 GHz

121
dBm CF Step

300.000000 kHz
LgAv

Auto hdan|

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

a(f}: .
=50k Signal Track
Swp On Off

Center 2.440 000 0 GHz Span 3 MHz ‘
#Res BW 100 kHz VBW 300 kHz Sweep 1.067 ms (2001 p1s)
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

MID CH SPURIOUS
He Agilent 14:52:20 Mar 27, 2012 R T |FregiChanngl

Mki1 13.36 GHz
Ref 20 dBm Atten 20 dB 5273 dBm Center Freq
W 130150000 GHz
#Peak

Log

10 Start Freqg
dB/ 300000000 MHz
Offst
12.7
dB Stop Freq
Dl 26.0000000 SHz
121
dBm CF Step
2 59700000 GHz
LgAv uto

M1 S2
S3 FS

AA
mif): SR .
FTun Signal Track
On

Freq Offset
0.00000000 Hz

Swp

Start 30 MHz Stop 26.000 GHz |
#Res BW 100 kHz VBW 300 kHz Sweep 2.482 s (601 prs)
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

- Agilent 15:00:05 Mar 27,2012 R T |FregiChannel

Mkr1 2.483 500 GHz

Ref 20 dBm Atten 20 dB 36.60 dBm Center Freq
 peak 248350000 GHz
Log

10 Start Freq
dB/ 2 47850000 GHz
Offst

127

dB Stop Freq
oI 2.43850000 GHz

121
dBm CF Step

1.00000000 MHz
LgAv

Auto hdan|

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

a(f}: .
=50k Signal Track
Swp On Off

Center 2.483 500 GHz Span 10 MHz ‘
#Res BW 100 kHz VBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

HIGH CH SPURIOUS
e Agilent 15:01:67 Mar 27, 2012 R T |Freg/Channel

Mki1 13.23 GHz
Ref 20 dBm Atten 20 dB 5371 dBm Center Freq
W 130150000 GHz
#Peak

Log

10 Start Freqg
dB/ 300000000 MHz
Offst
12.7
dB Stop Freq
Dl 26.0000000 SHz
121
dBm CF Step
2 59700000 GHz
LgAv uto

M1 S2
S3 FS

AA
mif): .
FTun Signal Track
On

Freq Offset
0.00000000 Hz

Swp

Start 30 MHz Stop 26.00 GHz |
#Res BW 100 kHz VBW 300 kHz Sweep 2.482 s (601 prs)
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

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

TEST PROCEDURE

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

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

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, 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 spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable 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: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

8.2. TRANSMITTER ABOVE 1 GHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

@ Agilent 11:23:01 Jun B, 2012

R T |FregiChannel

Mkr1 2.326 67 GHz Corter E
enter Freq
Ref 110 dBpY #Atten 0 dB 8.5 4BV f 5 2e000n0o GHz

#Peak

Start Frag
231000000 GHz
Stop Freq
2.39000000 GHz

CF Step
8.00000000 hHz
Auto hdan|

Freq Offset
000000000 Hz

Signal Track
On Off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

LOW CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 11:23:44 Jun B, 2012 R T |Freg/Channel

Mkr1 2.389 87 GHz Corter F
efter ~req

Ref 110 dBpY/ #Atten 0 dB 45.92 dBWV I 5 2einnn0 GHz

#Peak

Log

10 Start Freq
dB/ 2.31000000 GHz
Offst
325
4B Stop Freq
ol 239000000 GHz

54.0
dBpv CF Step
8.00000000 MHz

LgAw Auto Man|

1)

S1ov2 Freq Offset

0.00000000 Hz

Signal Track

Swip On Off

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Hes BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 11:29:48 Jun 6, 2012 R T |FregiChannel

Mkr1 2.326 40 GHz Corter E

enter Freq
Ref 110 dBpY #Atten 0 dB 38.29 dBuV_f 5 22000000 GHz
#Peak
Log
10 Start Frag
dB/ 231000000 GHz
Offst
32.5
e Stop Freq
o 2.39000000 GHz

74.0
dBpv CF Ste ]
8.00000000 MHz

[ Ao Ilan|

S1ov2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swip On Off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

LOW CHANNEL RESTRICTED, AVG, VERT
e Agilent 11:30:36 Jun B, 2012 R T |Freg/Channel

Mkr1 2.389 60 GHz Corter F
efter ~req

Ref 110 dBpY/ #Atten 0 dB 45.93 4BV I 5 2eoonno GHz

#Peak

Log

10 Start Freq
dB/ 2.31000000 GHz
Offst
325
4B Stop Freq
ol 239000000 GHz

54.0
dBpv CF Step
8.00000000 MHz

LgAw Auto Man|

1

S1ov2 Freq Offset

0.00000000 Hz

Signal Track

Swip On Off

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Hes BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 11:43:28 Jun 6, 2012 R T |FregiChannel

Mkr1 2.492 162 5 GHz Center F

enter Freq
Ref 110 dBp #Atten 0 dB 58.65 dBpY' 5 49175000 Gl
#Feak
Log
10 Start Freqg
dB/ 2 48350000 GHz
Offst
32.8
dB Stop Freqg
DI 250000000 GHz

74.0
dBpv CF Ste ]
1.65000000 MHz

[ Ao Ilan|

S1ov2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swip On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

HIGH CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 11:43:84 Jun B, 2012 R T |Freg/Channel

Mkr1 2.499 560 0 GHz Conter F

efter ~req

Ref 110 dBpv #Atten O dB 4585 dBpv 5 48175000 GHz
#FPeak

Log

10 Start Freq
dB/ 2 48350000 GHz
Offst
32.8
4B Stop Freq
ol 250000000 SHz
54.0
dBpv CF Step
1.65000000 MHz
Loy uto IMar

S1ov2 Freq Offset

0.00000000 Hz

Signal Track

Swip On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Hes BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
e Agilent 11:37:26 Jun 6, 2012 R T |FregiChannel

Mkr1 2.484 792 5 GHz Center F

enter Freq
Ref 110 dBp #Atten 0 dB 59.03 dBpY' 5 49175000 Gl
#Feak
Log
10 Start Freqg
dB/ 2 48350000 GHz
Offst
32.8
dB Stop Freqg
DI 250000000 GHz

740
dBpv CF Step

1.B5000000 MHz
Lo Auto tulan|

S1ov2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swip On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

HIGH CHANNEL RESTRICTED, AVG, VERT
- Agilent 11:37:684 Jun B, 2012 R T |Freg/Channel

Mkr1 2.497 690 0 GHz Conter F

efter ~req

Ref 110 dBpv #Atten O dB 45 87 dBpv 5 48175000 GHz
#FPeak

Log

10 Start Freq
dB/ 2 48350000 GHz
Offst
32.8
4B Stop Freq
ol 250000000 SHz
54.0
dBpv CF Step
1.65000000 MHz
Loy uto IMar

S1ov2 Freq Offset

0.00000000 Hz

Signal Track

Swip On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Hes BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14222-10

FCC ID: PPD-WCN3660

DATE: JUNE 11, 2012
IC: 4104A-WCN3660

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:
Project #:
Company:
Test Target:
Mode Oper:

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Oliver Su

06/05/12

12U14222
Qualcomm Atheros
FCC 15 205

EUT was attached to a host phone with open cover, connected to Antenna of EUT, Bluetooth LE Tx

Measurement Frequency Amp

Distance to Antenna
Analyzer Reading
Antenna Factor
Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

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

High Pass Filter

Average Field Strength Limit

Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f
GHz

Read
dBuV

Amp
dB

D Corr| Fltr
dB

Corr.
dBuV/m

Limit
dBuV/m

Margin|Ant. Pol.
dB VIH

Ant.High
cm

Table Angle
Degree

Low Ch

4.804

36.6

42.4

74.0

-31.6

52.0

4.804

24.3

30.1

54.0

-23.9

52.0

4.804

36.5

42.3

74.0

-31.7

325.0

4.804

25.0

30.9

54.0

-23.1

325.0

12.010

33.3

52.1

74.0

-21.9

154.0

12.010

21.4

40.2

54.0

-13.8

154.0

12.010

33.6

52.4

74.0

-21.6

172.0

12.010

21.3

40.1

54.0

I I<LI<|T|T
>|o|>|o|>|v|>|v

172.0

Mid Ch

4.880

37.0

42.9

74.0

93.0

4.880

23.9

29.8

54.0

93.0

4.880

35.8

41.8

74.0

131.0

4.880

24.0

29.9

54.0

131.0

7.320

35.1

47.4

74.0

0.0

7.320

22.6

34.9

54.0

0.0

7.320

35.0

47.3

74.0

45.0

7.320

33.9

54.0

T LK LIK|T|IT
>|o|>|o|>|o|>|0

45.0

High Ch

4.960

235.0

4.960

235.0

4.960

318.0

4.960

318.0

7.440

299.0

7.440

299.0

7.440

288.0

7.440

IT<<KKK|lT|IT
>|o(>|o|>|o|> v

288.0

Rev.4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL FREMONT, 3m Chomber 6 Jun 2812 12:83:89

98

HRadioted Emissions

: : oo : {|Praject Ma:l2U14222
gd ; ] i | ] ] JClHient Nome:Qualcomm Atheros
: : : ; : : i [Mode ! / Dewvice:WCH3BEA

: : : : : : ‘|Config / Other:Blustooth, LE, Low Ch Tx
7R : : : ' : : : Test By:lliver Su

=15

50

Horizontal

48

3R P

dEul/m

184

Ronge [HHz] Det RBWCHz] VBMIHz]  Suesp Label Rarge [MHz] Det RBUCHz] UBCHz]  Sweep Lakel
| :38-1B6H F 126k M (BB s/MHz Hor |zantal

Flle: 36-1680EM DAT
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

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

VERTICAL PLOT

UL FREMONT, 3m Chomber 6 Jun 2812 12:89:89

4]

‘IRadioted Emiszions

. . R {|Project No:i2lid4ez2

8a H i H i . HE [Client Nome:Oualcomm Atheros
: : : i : Lo ‘[Mode ! / Device:WCH3GER

! ! ! ! [ Y|Config / Other :EBlustooth, LE, Low Ch T=
78 I I ' ‘ ' ' ' ' Test BE’:D'iVEI’ Su

6H

o]

Uertical

48

1]

dBull/m

Ronge [HHz] Det FBWCHzI UBWIHz]  Suesp Label Range [MHz] Dot REWCHz] UBIICHz]  Swesp
| 38~ BER Fi 128k IM (BB s/MHz Hor |zantal

F1le: 36-1886M DAT
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REPORT NO: 12U14222-10
FCC ID: PPD-WCN3660

DATE: JUNE 11, 2012
IC: 4104A-WCN3660

HORIZONTAL AND VERTICAL DATA

Project No:12U14222

Client Name:Qualcomm Atheros

Model / Device:WCN3660

Config / Other:Bluetooth, LE, Low Ch Tx

Test By:Oliver Su

Horizontal
30-
1000MHz

Test
Frequency Detector

25MHz-

1GHz

Chambr

3m

Amplified

(dB)

Antenna
T185 (dB)

CFR 47
Part 15
Class B
3m

Polarity

30.3877 PK

-27.5

20.9

40

Horz

83.8889 PK

-27

7.4

40

Horz

165.8853 PK

-26.2

11.8

Horz

244.0048 PK

-25.4

11.7

46

Horz

303.5152 PK

-25.2

13.4

46

Horz

364.3825 PK

-25.4

14.9

46

Horz

Vertical 30 1
1000MHz

Test
Frequency Detector

25MHz-

1GHz

Chambr

3m

Amplified

(dB)

Antenna
T185 (dB)

CFR 47
Part 15
Class B
3m

Polarity

32.71 PK

-27.5

21.2

40

Vert

32.7121 QP

-27.5

19.2

40

Vert

62.7598 PK

-27.2

7.5

40

Vert

109.6703 PK

-26.7

12.3

Vert

365.7394 PK

-25.4

14.9

46

Vert

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

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 loganthm of the frequency.

TEST PROCEDURE

ANSI C63.4
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

LINE 1 RESULTS

6 WORST EMISSIONS

Trace Markers

Marker Frequency Meter Reading Det T241LL1 LC Cables 1&3 Corrected CFR 47 Part 15 Margin to CFR 47 Part 15 Margin to

(MHz) (dBuv) (dB) (dB) Reading Class B QP Limit (dB) Class B Avg Limit (dB)
dB(uVolts)

1 .15 59.62 PK 1 0 59.72 66 -6.28

2 .15 41.48 Av 1 0 41.58 - - 56 -14.42

3 .186 57.92 PK 1 0 58.02 64.2 -6.18

4 .186 50.33 Av 1 0 50.43 - - 54.2 -3.77

5 .249 44.01 PK 1 0 44.11 61.8 -17.69

6 .249 35.5 Av 1 0 35.6 - - 51.8 -16.2

7 28.518 56.73 PK 5 3 57.53 60 -2.47

8 28.518 48.01 Av .5 3 48.81 - - 50 -1.19

9 28.77 57.13 PK .5 3 57.93 60 -2.07

10 28.77 44.96 Av .5 3 45.76 - - 50 -4.24

11 29.2695 56.7 PK 5 3 57.5 60 -2.5

12 29.2695 45 Av .5 3 45.8 - - 50 -4.2

13 29.5215 57.57 PK .5 3 58.37 60 -1.63

14 29.5215 44.1 Av .5 3 44.9 - - 50 -5.1

PK - Peak detector

Av - average detection
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

LINE 1 RESULTS

UL Fremaont, CA CE Roaom 6 Jun 26012
: : : P : Comducted RFI Uoltags

Project No:lzU14222

Client Nome:Quolcomm Atheros

Made | /Device :WCN 3668, Bluetooth LE
Test Uolt/Freq: 128U BBEHz

Test By:Oliver Su

Line-L1 dBtulalts)

L
FURN PR

1

w
Freguency L[MH=z]

Ronge [MHZ1 Det  RBUCHz] VEWCHz]  Suesp Labe | Range [MHz] Det REWCHz] VEWCHZ]  Sweep
1.15-3 PR/ 18k nfa NETERT Line-L1

ile: Praject Not2Ul4222 Client NomeOualconm Atheros ModelDevicellCN 3668 Blustooth LE Test UnliFreql2BU GBHz Test Bulliver Su 6 Jun 2812 17 11 16.DAT
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

LINE 2 RESULTS

6 WORST EMISSIONS

Line-L2 .15 - 30MHz

Trace Markers

Marker Frequency Meter Reading Det T24 1L L2 LC Cables 2&3 Corrected CFR 47 Part 15 Margin to CFR 47 Part 15 Margin to

(MHz) (dBuv) (dB) (dB) Reading Class B QP Limit (dB) Class B Avg Limit (dB)
dB(uVolts)

15 .15 58.64 PK 1 0 58.74 66 -7.26

16 15 39.41 Av 1 0 39.51 - - 56 -16.49

17 .186 56.83 PK 1 0 56.93 64.2 -7.27

18 .186 52.46 Av 1 0 52.56 - - 54.2 -1.64

19 .249 43.99 PK 1 0 44.09 61.8 -17.71

20 .249 37.69 Av 1 0 37.79 - - 51.8 -14.01

21 28.518 55.5 PK .5 3 56.3 60 -3.7

22 28.518 47.33 Av 5 3 48.13 - - 50 -1.87

23 28.77 55.96 PK .5 3 56.76 60 -3.24

24 28.77 43.45 Av .5 3 44.25 - - 50 -5.75

25 29.2695 55.54 PK .5 3 56.34 60 -3.66

26 29.2695 43.92 Av 5 3 44.72 - - 50 -5.28

27 29.5215 55.82 PK .5 3 56.62 60 -3.38

28 29.5215 43.76 Av .5 3 44.56 - - 50 -5.44

29 29.769 56.12 PK .5 3 56.92 60 -3.08

30 29.769 42.65 Av .5 3 43.45 - - 50 -6.55

PK - Peak detector

Av - average detection
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REPORT NO: 12U14222-10 DATE: JUNE 11, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

LINE 2 RESULTS

UL Fremont, CA CE Room & Jun 2812
: : : A : Conducted RFI Uo|toge

Project No:lzU14222

Client Nome:Quolcomm Atheros

Model /Device:WCN 3660, Bluetooth LE
Test Uolt/Freg: 2@V bbHz

Test By:0liver Su

Line-LZ dBCuValts)

‘1: H H | | | H | 1118
Freguency [MH=z

Ronge [MHz] Det RBUCHzI VBWLHZ]  Sweep Lakel Reonge [MHz] Det RBWCHZ] VBUCHz]1  Sweep Label
101538 P/ 1B n/a NETER- Line-L1 | 2001530 PE/R 18k n/a L 1a/4.5kHz Line-L2

File: Praject Nol2014222 Client MameQualcomm Atheros ModelDeviceWCN JBEE Bluetooth LE Test UoliFreql28 6BHz Test ByOliver Su 6 Jum 2812 17 11 16.0AT
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