E4 QuieTek Report No. 124410R-RFUSP42V01

6. Band Edge

6.1. Test Equipment

RF Conducted Measurement

The following test equipments are used during the band edge tests:

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2011
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2011

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2012

Note:
1. All equipments are calibrated with traceable calibrations. Each calibration is traceable to the
national or international standards.
2. The test instruments marked with “X” are used to measure the final test results.

RF Radiated Measurement:

The following test equipments are used during the band edge tests:

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
XSite # 3 Bilog Antenna Schaffner Chase |[CBL6112B/2673 Sep., 2011
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2011
Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2011
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2011
X  |Spectrum Analyzer Agilent E4407B / US39440758 May, 2012
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2011
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5S Feb., 2012

X |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A

X |Coaxial Switch Anritsu MP59B/6200265729 N/A

Note: 1. All instruments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.
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6.2. Test Setup

RF Conducted Measurement

EUT

RF Radiated Measurement:

RF Cable
D:D Spectrum
Analyzer
SMA
le e— >l
N g

FRP Dome

EUT

The height of broad band
or Dipole Antenna was

scanned from 1M to 4M.

The distance between
antenna and turn table
was 3M regards to the

standard adopted.

6.3. Limits

To Receiver

Pre-
Amplifier

ll

ll

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated

by at least 20dB below the level of the fundamental or to the general radiated emission limits in

paragraph 15.209, whichever is the lesser attenuation.
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6.4.

6.5.

Test Procedure

The EUT was setup according to ANSI C63.4: 2003 and tested according to DTS test procedure

of Jan. 2012 KDB558074 for compliance to FCC 47CFR 15.247 requirements.

The EUT is placed on a turn table which is 0.8 meter above ground. The turn table is rotated 360
degrees to determine the position of the maximum emission level. The EUT was positioned such that
the distance from antenna to the EUT was 3 meters.

The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna. In order to find the maximum
emission, all of the interface cables were manipulated according to ANSI C63.4: 2003 on radiated

measurement.

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+
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6.6. Test Result of Band Edge

Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

WiFi Module
Band Edge Data
No.3 OATS
Mode 1: Transmit (802.11b 1Mbps)

Antenna Frequency |Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2412 31.771 62.6 94.372 Peak
Horizontal 2412 31.771 58.61 90.382 Average
Vertical 2412 28.802 61.26 91.509 Peak

Vertical 2412 28.802 57.29 87.539 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge . .
Ali)tz:le na Frequency Fl(lggzl‘l;f;;al A (dB) Field Strenggth ( dII;::{lll/tm) Detector
(MHz) (dBuV/m)
Horizontal 2382.2 94.372 49.44 44.932 74.000 Peak
Horizontal 2388.8 90.382 59.51 30.872 54.000 Average
Vertical 2382.2 91.509 49.44 42.069 74.000 Peak
Vertical 2388.8 87.539 59.51 28.029 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge

measurements per the Marker-Delta Method with the following formula:
Band Edge field Strength =F - A
F = Fundamental field Strength (Peak or Average)

A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA
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Average Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

X RL | RF S0Q  AC | SENSE:INT) ALIGN AUTO 10:59:04 &AM Apr 24, 2012
[Center Freq 2.390000000 GHz | Avg Type: Log-Pwr macE[l2ze56|  Freduency
PNO: Fast (0 11ig:Free Run TPE| M ittt
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| s % [ [ Fncrov ] rncrovwor] _rucionvae | EU Man
1] f 24113 GHz 2.46 dBm
Tf 2.3900 GHz 57.23 dBm
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

WiFi Module
Band Edge Data
No.3 OATS

Mode 1: Transmit (802.11b 1Mbps)

Antenna Frequency |Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2462 31.892 60.11 92.002 Peak
Horizontal 2462 31.892 56.1 87.992 Average
Vertical 2462 28.968 58.49 88.97 Peak

Vertical 2462 28.968 54.48 84.96 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge . .
Ali)tz:le na Frequency Fl(lggzl‘l;f;;al A (dB) Field Strenggth ( dII;::{lll/tm) Detector
(MHz) (dBuV/m)
Horizontal 2486.1 92.002 50.23 41.772 74.000 Peak
Horizontal 2485 87.992 60.18 27.812 54.000 Average
Vertical 2486.1 88.97 50.23 38.74 74.000 Peak
Vertical 2485 84.96 60.18 24.78 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge

measurements per the Marker-Delta Method with the following formula:
Band Edge field Strength =F - A

F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
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Agilent Spectrum Analyzer - Swept SA

X RL | RF S0Q  AC | SENSE:INT) ALIGN AUTO 11:17:22.4M Apr 24, 2012 F
[Center Freq 2.483500000 GHz | Avg Type: Log-Pwr TRACE[1 23456 fafusncy
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Agilent Spectrum Analyzer - Swept SA

Xl RL | RF S50 % AC | SENSE:IMT] ALIGN AUTD 11:18:00AM Apr 24, 2012
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| _ [ v | FUNCTION ] FUNCTION Auto Man
2.4612 GHz 3.48dBm
2.4835 GHz £56.90 dBm
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

WiFi Module
Band Edge Data
No.3 OATS

Mode 2: Transmit (802.11g 6Mbps)

Antenna Frequency |Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2412 31.771 64.98 96.752 Peak
Horizontal 2412 31.771 53.69 85.462 Average
Vertical 2412 30.248 64.13 94.379 Peak

Vertical 2412 30.248 52.88 83.129 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge . .
Ali)tz:le na Frequency Fl(lggzl‘l;f;;al A (dB) Field Strenggth ( dII;::{lll/tm) Detector
(MHz) (dBuV/m)
Horizontal 2390 96.752 33.09 63.662 74.000 Peak
Horizontal 2390 85.462 41.51 43.952 54.000 Average
Vertical 2390 94.379 33.09 61.289 74.000 Peak
Vertical 2390 83.129 41.51 41.619 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge

measurements per the Marker-Delta Method with the following formula:
Band Edge field Strength =F - A

F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Ed

ge Delta

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF | S0R AT | | | SENSE:INT| | ALIGN AUTO \1112614DAM Apr24, 2012
[Center Freq 2.390000000 GHz | Avg Type: Log-Pwr macE[l2ze56|  Freduency
PNO: Fast 50 Trig: Free Run TYPE |1 ettt
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Agilent Spectrum Analyzer - Swept SA
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

WiFi Module
Band Edge Data
No.3 OATS

Mode 2: Transmit (802.11g 6Mbps)

Antenna Frequency |Correction Factor Reading Level Emission Level Detector
Pole [MHz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2462 31.892 62.91 94.802 Peak
Horizontal 2462 31.892 51.57 83.462 Average
Vertical 2462 30.48 60.84 91.32 Peak

Vertical 2462 30.48 49.58 80.06 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge . .
Ali)t::;le na Frequency Fl;ggzl\lflf;;al A (dB) Field Strenggth ( d;:{l]l/tm) Detector
(MHz) (dBuV/m)
Horizontal 2483.7 94.802 35.5 59.302 74.000 Peak
Horizontal 2483.5 83.462 43.35 40.112 54.000 Average
Vertical 2483.7 91.32 35.5 55.82 74.000 Peak
Vertical 2483.5 80.06 43.35 36.71 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge

measurements per the Marker-Delta Method with the following formula:
Band Edge field Strength =F - A

F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA
Xl RL | RF |sog  ac | | | SENSEINT| | ALIGN AUTOD |11:41:57 AM Apr 24, 2012

L)
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1 N[1]Ff 24579 GHz 9.60 dBm 1
2 N1 [f 24835 GHz 26.07 dBm
Z% N1 [f 24837 GHz 25.90 dBm FreqOffset
5 0Hz
6
7
8
9
10
11
12
IMSG STATUS

Average Detector of conducted Band Edge Delta
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

WiFi Module
Band Edge Data
No.3 OATS

Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW)

Antenna Frequency |Correction Factor Reading Level Emission Level Detector
Pole [MHz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2412 31.771 54.44 86.212 Peak
Horizontal 2412 31.771 43.99 75.762 Average
Vertical 2412 30.248 62.46 92.709 Peak

Vertical 2412 31.771 51.92 83.692 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Antenna Test Fundamental B and Edge Limit
Pole Frequency (dBuV/m) A (dB) Field Strength (dBuV/m) Detector
(MHz) (dBuV/m)
Horizontal 2390 86.212 28.18 58.032 74.000 Peak
Horizontal 2390 75.762 39.77 35.992 54.000 Average
Vertical 2390 92.709 28.18 64.529 74.000 Peak
Vertical 2390 83.692 39.77 43.922 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge

measurements per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A

F = Fundamental field Strength (Peak or Average)
A= Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

X RL | RF |so0e  ac | | | SEMSEINT] | ALIGNAUTO  [11:51:44 AM Apr 24, 2012
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Average Detector of conducted Band Ed

Agilent Spectrum Analyzer - Swept SA

oe Delta
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

WiFi Module

Band Edge Data

No.3 OATS

Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW)

Antenna Frequency |Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2462 31.892 61.37 93.262 Peak
Horizontal 2462 31.892 50.39 82.282 Average
Vertical 2462 30.48 59.41 89.89 Peak
Vertical 2462 30.48 48.64 79.12 Average

Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz

Band Edge Test Data

Antenna LT Fundamental B LS Limit
Pole Frequency (dBuV/m) A (dB) Field Strength (dBuV/m) Detector
(MHz) (dBuV/m)

Horizontal 2483.5 93.262 33.73 59.532 74.000 Peak
Horizontal 2483.5 82.282 42.05 40.232 54.000 Average
Vertical 2483.5 89.89 33.73 56.16 74.000 Peak

Vertical 2483.5 79.12 42.05 37.07 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge

measurements per the Marker-Delta Method with the following formula:
Band Edge field Strength =F - A

F = Fundamental field Strength (Peak or Average)

A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

X RL | RF |so0e  ac | | | SEMSEINT] | ALIGNAUTO  [12:11:58 PM Apr 24, 2012
[Center Freq 2.483500000 GHz | Avg Type: Log-Pwr mate[iazq5g|  Freduency
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000 2.483500000 GHz
100 " z
200 . L .*2
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Average Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA
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7. Occupied Bandwidth

7.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2011
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2011

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2012

Note:
1. All equipments are calibrated with traceable calibrations. Each calibration is traceable to the
national or international standards.

2. The test instruments marked with “X’ are used to measure the final test results.

7.2. Test Setup

RF Cable

Hut 1T

SMA

Spectrum

Analyzer

7.3. Limits

The minimum bandwidth shall be at least 500 kHz.

7.4. Test Procedure

The EUT was setup according to ANSI C63.4: 2003; tested according to DTS test procedure of Jan.
2012 KDB558074 for compliance to FCC 47CFR 15.247 requirements.
Set RBW = 1-5% of the emission bandwidth, VBW>3*RBW

7.5. Uncertainty

t 150Hz
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7.6.

Test Result of Occupied Bandwidth

Product WiFi Module

Test [tem Occupied Bandwidth Data

Test Site No.3 OATS

Test Mode Mode 1: Transmit (802.11b 1Mbps) (2412MHz)

Channel No. Fr(el\c/lllgg)cy Measur(e;(n;lezl;t Level Requ(llzglzidlmlt Result
1 2412 7200 >500 Pass

Figure Channel 1:

Agilent Spectrum Analyzer - Swept SA

RL | RF |sog  ac | | | SENSE:INT] | ALIGAN AUTO |02:56:00 PM Mar 15, 2012
|— ‘ Avg Type: Log-Pwr TRACE[1 23456 Trace/Det
; = Trig:Free Run TYPE| ] ot
PNO: Fast G0
| IFGainiLow ~__ Atten: 30 B PR select Trace
>
Mkr2 2.408 40 GHz Trace 1
19gBidiy_Ref 20.00 dBm -2.05 dBm
100 1
2 :
i . s, AR e ) —— Clear Write
o T, AN
=200
-30.0 E Trace Average
400 femd . A
£0.0
500
Max Hold|
-70.0
Center 2.41200 GHz Span 20.00 MHZ
Res BW 300 kHz #VEBW 1.0 MHz Sweep 1.00 ms (1001 pts) Min Hold
| R O I S 51 FURCTIOH VAL UE
1 N |1 f 241250 GHz 4.33 dBm
2 N[ f iy 2.408 40 GHz | {A) 2.05 dBm
3IN |1 |F 2.415 60 GHz -1.75 dBm <
! VlewIBlank.
5 View
6
7
8
13 More
1 10f3
12
MSG STATUS
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Product WiFi Module

Test Item Occupied Bandwidth Data

Test Site No.3 OATS

Test Mode Mode 1: Transmit (802.11b 1Mbps) (2437MHz)

Channel No. Fr(el\(/l[lil-?;l)cy Measur(irillezr)lt Level Requ(llie}?Z;Jmlt Result
6 2437 7200 >500 Pass

Figure Channel 6:

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF |50 AC | | | SENSEINT| | ALIGN AUTO |08.57:39 PM Mar 15, 2012
F | Avg Type: Log-Pwr TRACE[1 23456 Trace/Det
PNO: Fast o Trig:Free Run TYPE| ] ettt
I IFGain:Low *__Atten: 30 dB P BRI select Trace
I3
Mkr2 2.433 40 GHz Trace 1
1o dBiciy _Ref 20.00 dBm -1.60 dBm
10.0 2 1
sy . o d A oo Clear Write
-100 - -
-200
300 Trace Average
400 pr=t
-50.0
i Max Hold
700
Center 2.43700 GHz Span 20.00 MHZ]
Res BW 300 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) Min Hold
11 N f 2.437 50 GHz 4.61 dBm
2] N [1]f[im 2.433 40 GHz|[(A) 1.60 dBm
3| N |1]Ff 2.440 60 GHz 1.54 dBm N
) View/Blank i
5 View
[
7
8
13 More
1 10f3
12

=
4]
w

STATUS
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Product WiFi Module

Test Item Occupied Bandwidth Data

Test Site No.3 OATS

Test Mode Mode 1: Transmit (802.11b 1Mbps) (2462MHz)

Channel No. Fr(el\(};;;:;l)cy Measur(ir;llezr)lt Level Requ(llgc;lzidlmlt Result
11 2462 7200 >500 Pass

Agilent Spectrum Analyzer - Swept SA

Figure Channel 11:

Xl RL | RF | S0R AT | | | 5EN5E:INT| | ALIGN AUTO |08,58:53 PM Mar 15, 2012
IIE | Avg Type: Log-Pwr TRACE[] 23456 TracelDet
PNO: Fast ) Ttig:Free Run TYPE| Il bttt
I IFGainLow *__Aften: 30 dB P RUERE select Trace
»
Mkr2 2.458 40 GHz Trace 1
lo gBIdiv Ref 20.00 dBm -1.38 dBm
0.0 2 1 )
oad ; . : 120 0 Clear Write
-100
-200
-300 Trace Average
400 L
-50.0
i Max Hold
-700
Center 2.46200 GHz Span 20.00 MHZ
Res BW 300 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) Min Hold
| DE| = [ v [ FUNCTION [ FUNCTE
1 N1 ]f 2.462 50 GHz 471 dBm
2 N[ 1] f [y 245840 GHz[(A)  -1.38dBm
3 N[1[F 2.465 60 GHz -1.54 dBm .
1 View/Blank :
5 View
3
7
8
13 More
1 10of3
12
IMSG STATUS
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Product WiFi Module

Test Item Occupied Bandwidth Data

Test Site No.3 OATS

Test Mode Mode 2: Transmit (802.11g 6Mbps) (2412MHz)

Channel No. Fr(el\(}llg;cy Measur(irillt;l;t Level Requ(llzgizidlmlt Result
1 2412 17360 >500 Pass

Figure Channel 1:

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF |50 AC | | | SENSEINT| | ALIGN AUTO |06:09:06 PM Mar 14, 2012
[Center Freq 2.412000000 GHz | Avg Type: Log-Pwr macelo345g|  Freauency
PNO: Fast 0 Trig: Free Run TYPE| ] ettt
I IFGain:Low Atten: 30 dB RETIE DAY
MKr2 2.403 34 GHZ A0S
1o dBiciy _Ref 20.00 dBm -3.23 dBm
1
0.0
2 3 CenterFreq||
n.on 4‘ s i - - 4B 2.412000000 GHz
-100
=200
ol StartFreq||
2.402000000 GHz
-40.0
-50.0
600 Stop Freq||
700 2.422000000 GHz
||;:enter 2.41200 GHz Span 20.00 MHZ] CF Step
Res BW 300 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) SHE0O0G Wiz
| = [ v | FUNCTION ] IDTH FUNCTION VALUE Auto Man
2.41086 GHz 3.23 dBm
2.403 34 GHz 323 dBm
2.42070 GHz 2.78 dBm Freq Offset
0 Hz
IMSG STATUS
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Product WiFi Module
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2437MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
6 2437 17300 >500 Pass
Figure Channel 6:

Agilenl Spectrum Analyzer - Swept SA

XI RL | RF | s0e  AC | | | 5EN5E:INT| | ALIGN AUTO |06:10:58 PM Mar 14, 2012
Eenter Freq 2.437000000 GHz | Avg Type: Log-Pwr TRECE[123456 Freguency
PNO: Fast (0 11ig:Free Run TYPE |14 Wihhiott
I IFGain:Low Atten: 30 dB DET|P MM NN M
Mkr2 2.428 34 GHZ At
1Bty Ref 20.00 dBm -2.49 dBm
1
e 2 3 CenterFreq||
0.0 ¢ = = /2208 | 2 437000000 GHz
00—~ —
200 ==
B StartFreq||
2.427000000 GHz
-40.0
-50.0
600 Stop Freq||
700 2.447000000 GHz
|Center 243700 GHz Span 20.00 MHZ CF Step
Res BW 300 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts)| SHE0000 Mtz
T 0 2 T I S Auto Man
1 2.436 10 GHz 3.80 dBm
2 N 1 f 242834 GHz -2.49 dBm
3 N 1]°f 2.445 64 GHz 237 dBm FreqOffset
5 0 Hz
6
7
8
9
10
1
12
IMSG STATUS
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Product : WiFi Module

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 2: Transmit (802.11g 6Mbps) (2462MHz)

Channel No. Fr(el\(};;;:;l)cy Measur(ir;llezr)lt Level Requ(llgc;lzidlmlt Result
11 2462 17320 >500 Pass

Figure Channel 11:

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF |50  Ac | | | SEMSEINT| | ALIGN AUTO |06:12:44 PM Mar 14, 2012 F
[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 5 fegrency
PNO: Fast 0 Trig: Free Run TYPE(M
I IFGain:Low Atten: 30 dB DETIEN LI
MKr2 2.453 32 GHzZ AT LT
1o gBici_Ref 20.00 dBm -1.95 dBm
1
100 2 Y, i3 CenterFreq||
4100 i
200
ol StartFreq||
2.452000000 GHz
-40.0
-50.0
600 Stop Freq||
700 2.472000000 GHz
|Center 2.46200 GHz Span 20.00 MHZ CF Step
Res BW 300 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) SHE0000 Mtz
| e < v T FNCiov R U Auto Man
1 N [1]F 2.462 80 GHz 4.06 dBm
20 N [1]°f 245332 GHz 1.95 dBm
3 N[ 1]°f 2.470 64 GHz 213 dBm FreqOffset
5 0 Hz
6
7
8
9
10
1
12
IMSG STATUS
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Product WiFi Module

Test Item Occupied Bandwidth Data

Test Site No.3 OATS

Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW) (2412MHz)

Channel No. Fr(el\(}llg;cy Measur(irillt;l;t Level Requ(llzgizidlmlt Result
1 2412 17300 >500 Pass

Figure Channel 1:

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF | S0Q  AC | | | SENSE:INT| | ALIGN AUTO |06:14:27 PM Mar 14, 2012
[Center Freq 2.412000000 GHz | Avg Type: Log-Pwr macelo345g|  Freauency
PNO: Fast 0 Trig: Free Run TYPE| ] ettt
I IFGain:Low Atten: 30 dB RETIE DAY
Mkr2 2.403 38 GHZ AutoTune
1o dBiciy _Ref 20.00 dBm -3.87 dBm
1.0 2 : 3 CenterFreq||
L0 4’ - - L e e | 2.412000000 GHZ
0.0 E
200 F—
v StartFreq||
2.402000000 GHz
-40.0
-50.0
600 Stop Freq||
700 2.422000000 GHz
|Center 2.41200 GHz Span 20.00 MHZ] CF Step
Res BW 300 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) SHE0O0G Wiz
| S I S 5 e [ TR Auto Man
1 N|1]F 2.412 84 GHz 2,50 dBm
PI N[ [f 2,403 38 GHz 3.87 dBm
3 N [1]°f 2.420 68 GHz 381 dBm FreqOffset
5 0 Hz
6
7
8
9
10
1
12

STATUS
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Product WiFi Module

Test Item Occupied Bandwidth Data

Test Site No.3 OATS

Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW) (2437MHz)

Channel No. Fr(el\(/l[lil-?;l)cy Measur(irillezr)lt Level Requ(llie}?Z;Jmlt Result
6 2437 17360 >500 Pass

Figure Channel 6:

Agllenl Spectrum Analyzer - Swept SA

RL | RF |s0e  aAC | | | SEWSE:INT| | ALIGN AUTO |06:17:14 PM Mar 14, 2012 F
Eenter Freq 2.437000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Fast (50 Trig: Free Run T
I IFGain:Low Atten: 30 dBE DET|P NMNMN N
MKr2 2.428 34 GHZ AT
lodsidiv_Ref 20.00 dBm -3.75 dBm
og
18 2 _ : 3 CenterFreq||
0.00 —. e e e s | 2.437000000 GHz
doofp—+<
oL
L StartFreq|
2.427000000 GHz
-40.0
500
0.0 Stop Freq||
700 2.447000000 GHz
|Center 2.43700 GHz Span 20.00 MHZ] P
ep
Res BW 300 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) 50000 Mtz
-“-_ FUNCTION VALUE Auto Man
1 2.437 94 GHz 2.45 dBm
) N 1 f 2.428 34 GHz -3.75 dBm
3 N |1[f 2.445 70 GHz -3.75 dBm FreqOffset
5 0Hz
6
7
8
9
10
11
12
IMSG
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Product : WiFi Module

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW) (2462MHz)

Channel No. Fr(el\(};;;:;l)cy Measurg(r;llezr)lt Level Requ(llgc;lzidlmlt Result
11 2462 17300 >500 Pass

Figure Channel 11:

Agilent Spectrum Analyzer - Swept SA
Xl RL | RF [EFE | | SEMSE:INT| | ALIGN AUTO |06:19:23 PM Mar 14, 2012

L)
[Center Freq 2.462000000 GHz | Avg Type: Log-Pur macloa4ne|  Freduency
PNO: Fast (50 Trig: Free Run TYPE| M it
I IFGain:Low Atten: 30 dB DET|P NMMNMN N
MKkr2 2.453 34 GHZ AUtOEAnE
10gBidly_Ref 20.00 dBm -3.54 dBm
oo 2 1 3 CenterFreq||
0.00 ’ Bl e T o —{aseend | 2.462000000 GHz
-10.0 7
Y] LE
anof- StartFreq||
2.452000000 GHz
-40.0
500
600 Stop Freq||
700 2.472000000 GHz
|Center 2.46200 GHz Span 20.00 MHZ CF Step
Res BW 300 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) SHE0000 Mtz
I 1] FUMNCTION FUMCTION WIDTH FUMNC sLLE Auto Man
2.461 04 GHz 270 dBm
f 2.453 34 GHz 354 dBm
f 2.470 64 GHz 3.81 dBm FreqOffset
0 Hz
IMSG STATUS
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8. Power Density

8.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2011
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2011
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2012
Note:
1. All equipments are calibrated with traceable calibrations. Each calibration is traceable to the
national or international standards.
2.

The test instruments marked with “X” are used to measure the final test results.

8.2. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer

SMA

8.3. Limits

The transmitted power density averaged over any 1 second interval shall not be greater +8dBm in any
3kHz bandwidth.

8.4. Test Procedure

The EUT was setup according to ANSI C63.4, 2003; tested according to DTS test procedure of Jan.
2012 KDB558074 for compliance to FCC 47CFR 15.247 requirements.
Set RBW= 100 kHz, VBW>300KHz, SPAN to 5-30 % greater than the EBW,

Scale the observed power level to an equivalent value in 3 kHz by adjusting (reducing) the

measured power by a bandwidth correction factor (BWCF) where BWCF = 10log (3 kHz/100
kHz =-15.2 dB).

8.5. Uncertainty

t 1.27dB
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8.6. Test Result of Power Density
Product WiFi Module
Test Item Power Density Data
Test Site No.3 OATS
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2412MHz)
Frequency Measure Level Limit
Channel No. (MHz) (dBm) (dBm) Result
1 2412 -10.650 < 8dBm Pass

Figure Channel 1:

Agilent Spectrum Analyzer - Swept SA

iLxi L | RF \ S50 & ac | | | SENEE:INT\ | ALIGM AUTO |09:11:33 PM Mar 15, 2012 -
Reference Level 5.00 dBm Avg Type: Log-Pur macElz3456|  AmPplitude
PNO: Fast (50 Trig: Free Run Avg|Hold:>100/100 THPE |1 e
IFGain:Low Atten: 40 dB perlE RN Ref Levelll
Mkr1 2.412 50 GHz 500 dBm
Ref Offset -156.2 dB 2
1gdBidiv__Ref 5.00 dBm -10.650 dBm
Attenuation
500 1 [40 dB]
150 i il i{\”‘{\ X"ﬂ i g
WLW ULJU\_J\ Scale/Div
250 \I/ 10 dB
-350 J\jvj
\/L/ V\‘J Scale Type
Log Lin
-45.0 FJ‘/V \‘\JL\I\
550 b
-B5.0
750
-85.0 |
More(|
Center 2.41200 GHz Span 20.00 MHz 1of2
#Res BW 100 kHz #VBW 300 kHz Sweep 1.93 ms (1001 pts)
MSG STATUS
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Product WiFi Module
Test Item Power Density Data
Test Site No.30ATS
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2437MHz)
Frequenc Measurement Level Required Limit
Channel No. q y q Result
(MHz) (dBm) (dBm)
6 2437 -10.790 < 8dBm Pass
Figure Channel 6:
Agilent Spectrum Analyzer - Swept SA
LX L | RF |s0@ Tl | | SEWSE:INT| | ALIGN AUTOD 105:12,05 PM Mar 15, 2012
[Center Freq 2.437000000 GHz | Avg Type: Log-Pur mactiog4ng| Frequency
PNO: Fast ) Trig:Free Run Avg|Hold:>100/100 THPE M by
IFGain:Low ™ Atten: 40 dB pETIP NMNMM
Auto Tune
R AR S MKr1 2.436 50 GHz
19gBidiv_Ref 5.00 dBm -10.790 dBm
‘ CenterFreq(|
500 ‘1 2.437000000 GHz
150 » L i L
W\JUU / MW Start Freq|
350 2.427000000 GHz
-35.0 "/(VJ \\l\ﬂ
\JU’ \’\) Stop Freq||
] 2.447000000 GHz
-450 M \M
5.0 CF Step
" A 2.000000 MHz
Auto Man
-65.0
750 Freq Offset
0Hz
-850
Center 2.43700 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.93 ms (1001 pts)
IMSG STATUS
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Product WiFi Module
Test Item Power Density Data
Test Site No.3 OATS
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2462MHz)
Frequenc Measurement Level Required Limit
Channel No. (1\(}[HZ) y (dBm) d (dBm) Result
11 2462 -10.392 < 8dBm Pass

Figure Channel 11:

Agilent Spectrum Analyzer - Swept SA

3 | RF

| 500

ac | | | SEMSE:INT| | ALIGN AUTD |09:12;22 PM Mar 15, 2012

10 dBidiv
Log

-5.00

-15.0

-250

-35.0

-45.0

-55.0

-85.0

-760

LX)
[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr TReCE[12545 6 Frequency
PNO: Fast (0 1rig: Free Run Avg|Hold:>100/100 TPE| ] bt
IFGain:Low — Atten: 40 dB DETIP NH NN N
Ref Offset -15.2 dB Mkr1 2.461 50 GHz Auto Tune
Ref 5.00 dBm -10.392 dBm
‘ CenterFreq||
'1 2.462000000 GHz
i Aol | PR e
W A L‘A"J\JL\;\ StartFreq|
)\)/ m 2.452000000 GHz
V‘V V\/ Stop Freq||
'VJ 2.472000000 GHz
"J/ Vb\“ CF Step
] 2.000000 MHz
Auto Man
Freq Offset
0 Hz

-85.0

Center 2.46200 GHz
#Res BW 100 kHz

MSG

Span 20.00 MHz
Sweep 1.93 ms (1001 pts)

STATUS

#V/BW 300 kHz
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Product WiFi Module
Test Item Power Density Data
Test Site No.3 OATS
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2412MHz)
Frequenc Measure Level Limit
Channel No. (I\C/IIHZ) y (dBm) (dBm) Result
1 2412 -14.514 < 8dBm Pass

Agilent Spectrum Analyzer - Swept SA

Figure Channel 1:

X L | RF |06 AC | | | SEWSEINT| | ALIGN AUTO 109:13:08 PM Mar 15, 2012 .
[Reference Level 4.80 dBm | Avg Type: Log-Pwr mace[l2ze5s|  AMPplitude
PHO: Fast (50 Trig: Free Run Avg|Heold:>100/100 TYPE|M
IEGain:Low #Atten: 30 dB BRI RefLevelll
Mkr1 2.413 26 GHz 4.80 dBm
Ref Offset -15.2 dB :
19g8ia_Ref 4.80 dBm -14.514 dBm
Attenuation
-5.20 [30 dB]
1
-16.2
MMW WW\/\ML M WWMM Scale/Div
262 10dB
352 -JJ LM
Jﬂ ”fk\ Scale Type
452 'n,f l\'hb Log i
-55.2
-65.2
-75.2
-85.2
More
Center 2.41200 GHz Span 20.00 MHz 1of2
#Res BW 100 kHz #VBW 300 kHz Sweep 1.93 ms (1001 pts)
IMSG STATUS
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Product WiFi Module
Test Item Power Density Data
Test Site No.30ATS
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2437MHz)
Frequency Measurement Level Required Limit
Channel No. Result
(MHz) (dBm) (dBm)
6 2437 -14.135 < 8dBm Pass
Figure Channel 6:
Agilent Spectrum Analyzer - Swept SA
LX L | RF |s0@ Tl | | SEWSE:INT| | ALIGN AUTOD 10513131 PM Mar 15, 2012
[Center Freq 2.437000000 GHz | Avg Type: Log-Pur mactiog4ng|  Frequency
PNO: Fast o Trig:Free Run Avg|Hold:>100/100 THPE M by
IFGain:Low ™ iAtten: 30 dB pETIP NMNMM
Mkr1 2.438 26 GHz AutoTung
Ref Offset -15.2 dB
19 geiaiv Ref 4.30 dBm -14.135 dBm
CenterFreq(|
520 ¥ 2.437000000 GHz
-15.2
MMWWW W\\f‘w L"“MWM Start Freq|
252 2.427000000 GHz
-352 ’JJ ll/‘
Stop Freq|
e /J \l\L 2.447000000 GHz
552 CF Step
2.000000 MHz
F5.2 Auto i
752 Freq Offset
0 Hz

-B5.2

Center 2.43700 GHz
#Res BW 100 kHz

IMSG

#VBW 300 kHz

Span 20.00 MHz
Sweep 1.93 ms (1001 pts)

STATUS

Pag
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Product WiFi Module
Test Item Power Density Data
Test Site No.3 OATS
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2462MHz)
Frequenc Measurement Level Required Limit
Channel No. (1\(}[HZ) y (dBm) d (dBm) Result
11 2462 -14.184 < 8dBm Pass

Figure Channel 11:

Agilent Spectrum Analyzer - Swept SA

3 | RF

|soge  ac | | | SEMSE:INT| | ALIGN AUTD |09:13;51 PM Mar 15, 2012

LX)
[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast 0 Trig:Free Run Avg|Hold:>100/100 TYPE|M bttt
IFGain:Low — HAtten: 30 4B DETIP NN N M
—— Mkr1 2.463 28 GHz AULe Tu
1L%gBidiv Ref 4.80 dBm -14.184 dBm
Center Freq(|
24 2.462000000 GHz
61
-152 n
MWMWWMWMMWM Start Freq||
252 A 2.452000000 GHz
-3/2 )\;J 1‘\"\
Stop Freq||
- 2.472000000 GHz
552 CF Step
2.000000 MHz
£5.2 Auto Man
752 Freq Offset
0 Hz
-85.2
Center 2.46200 GHz Span 20.00 MHz

MSG

#Res BW 100 kHz

#VBW 300 kHz Sweep 1.93 ms (1001 pts)

STATUS
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Product WiFi Module
Test Item Power Density Data
Test Site No.3 OATS
Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW) (2412MHz)
Frequency Measure Level Limit
Channel No. (MHz) (dBm) (dBm) Result
1 2412 -15.642 < 8dBm Pass

Figure Channel 1:

Agilent Spectrum Analyzer - Swept SA

L | RF [so@  ac | | ALIGM AUTO

| SEMSE!INT| |

|09:14:17 PM Mar 15, 2012

,..'
Center Freq 2.412000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 Frequency
PNO: Fast > Trig:Free Run Avg|Held:>100/100 TPE |14 iefitibfbiet
IFGain:Low  #Atten: 30 dB peT|P NNNH N
Ref Offset -15.2 dB Mkr1 2.413 26 GHz Auto Tunej|
1ngBIdiv Ref 4.80 dBm -15.642 dBm
CenterFreqj|
— 2.412000000 GHz
1
-15.2 ‘
StartFreq(|

l |

2.402000000 GHz

/ 1\ Stop Freq||
2.422000000 GHz|
-45.2 n/ ‘\'k
£5.2 CF Step
2.000000 MHz|
Auto Man
652
75.2 Freq Offset
0Hz
852
Center 2.41200 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.93 ms (1001 pts)
MSG STATUS
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Product : WiFi Module
Test Item : Power Density Data
Test Site : No.30ATS
Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW) (2437MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (dBm) (dBm) Result
6 2437 -15.508 < 8dBm Pass

Figure Channel 6:
Agilent Spectrum Analyzer - Swept SA
X1 L | RF EFE | | SEMSEINT| | ALIGM AUTO |09:14:36 PM Mar 15, 2012
Center Freq 2.437000000 GHz | Avg Type: Log-Pur TRAGE[12345 6 Freguency
PNO: Fast 0 Trig: Free Run Avg|Hold:>100/100 T PE |1 et
IFGain:Low #Atten: 30 dB DETIF WMNMNHNN
——T Mkr1 2.438 24 GHz AutoTunes|
1ngB.fdiv Ref 4.80 dBm -15.508 dBm
Center Freq||
20 2.437000000 GHz
‘1
-15.2
-vmﬂwuwwW" MW Start Freq
252 mnNJ\NvmﬂJ M IWAM MW 2.427000000 GHzI
382 f \
' Stop Freq|j
2.447000000 GHz|
452 f u\
552 CF Step
2.000000 MHz
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Product : WiFi Module
Test Item : Power Density Data
Test Site : No.3 OATS
Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW) (2462MHz)
Frequenc Measurement Level Required Limit
Channel No. (1\(}[HZ) y (dBm) d (dBm) Result
11 2462 -15.280 < 8dBm Pass

Figure Channel 11:

Agilent Spectrum Analyzer - Swept SA

X L | RF | S0Q AT | | | SENSE:INT| | ALIGN AUTO |09:15:10 PM Mar 15, 2012
[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr TRACE[12545 6 Frequency
PHO: Fast (50 Trig: Free Run Avg|Held:100/100 THPE| 1M bbbt
IFGain:Low #Atten: 30 dB DET|P NMKMMN
T —_— Mkr1 2.463 26 GHz Alto Tume
lodsidiv__Ref 4.80 dBm -15.280 dBm
og
CenterFreq||
= 2.462000000 GHz

. MMLWW WMWMMW Start Freq|

252 2.452000000 GHz

. \

}J \ Stop Freq|
2.472000000 GHz
-45.2 j‘{ .\n
552 CF Step
2.000000 MHz
Auto Man
-65.2
752 Freq Offset
0Hz
-85.2
Center 2.46200 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.93 ms (1001 pts)
IMSG STATUS
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9.

EMI Reduction Method During Compliance Testing
No modification was made during testing.
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