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7. Band Edge

7.1. 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, 2010
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2010

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2010
X 8-WAY Power Divider JFW S0PD-647 /526770 0916 Apr., 2010

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.

3. The power combiner is used for measure 11n mode.

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., 2010
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2010
Horn Antenna Schwarzbeck BBHA9170/208 Jul.,, 2010
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2010
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2010
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2010
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5S Feb., 2011

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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7.2. Test Setup

RF Conducted Measurement

RF Cable
EUT D:D Spectrum
Analyzer
8-WAY
Power Divider
RF Radiated Measurement:
le N|
L™ ] "
FRP Dome
The height of broad band
or Dipole Antenna was
: scanned from 1M to 4M.
The distance between
EUT antenna and turn table
. was 3M regards to the
standard adopted.
I
f o) O
% To Receiver| | Pre-
Amplifier

ll ll
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7.3. Limits

The provisions of Section 15.205 of this part apply to intentional radiators operating under this
section.
Radiated emissions which fall in the restricted bands, as defined in Section 15.205, must also

comply with the radiated emission limits specified in Section 15.209:

FCC Part 15 Subpart C Paragraph 15.209 Limits
Fri\?{lﬁgcy uV/m @3m dBuV/m@3m
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

Remarks : 1. RF Voltage (dBuV) = 20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument

antenna and the closed point of any part of the device or system.

7.4, Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The
turn table can rotate 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 can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to
find the maximum emission, all of the interface cables must be manipulated according to
ANSI C63.4: 2009 on radiated measurement.

The bandwidth below 1GHz setting on the field strength meter is 120 kHz, above 1GHz are | MHz.
The EUT was setup to ANSI C63.4: 2009; tested to DTS test procedure of Aug 2002 DA
02-2138 for compliance to FCC 47CFR Subpart E requirements.

7.5. Uncertainty

+ 3.8 dB below 1GHz
+ 3.9 dB above 1GHz
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7.6. Test Result of Band Edge

Product : 802.11 a/b/g/n module

Test [tem : Band Edge Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmit (802.11a-6Mbps)-Channel 36

Fundamental Filed Strength

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

Horizontal 5180 34.966 70.79 105.756 Peak
Horizontal 5180 34.966 58.77 93.736 Average
Vertical 5180 37.073 73.71 110.784 Peak
Vertical 5180 37.073 62.28 99.354 Average

Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=30Hz

Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Requigment
Pole e S C O Strenggth qLir?ait Detector
(MHz) (dBuV/m) (dBuV/m) (dBuV/m)
Horizontal 5149.1 105.756 41.383 64.373 74.000 Peak
Horizontal 5150 93.736 53.227 40.509 54.000 Average
Vertical 5149.1 110.784 41.383 69.401 74.000 Peak
Vertical 5150 99.354 53.227 46.127 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

Tl Agilent Spectrum Analyzer - Swept SA

1—-'. S08 | AC | SENSE:INT| | ALIGN AUTO |02:40:59 PM Mar03, 2011
Marker 1 5.184400000000 GHz \ Bug Type: Log-Pur mAGE[I2 5456 | | eak Search
Tnput: RF PNO: Fast (50 Trig: Free Run Avg|Heold: 931100 T PE | M bl
I IFGain:Low Atten: 30 dB DET|P PHNNHM
MKr1 5.184 4 GHZ NextPeak
10 dBidiv__Ref 126.09 dBV 117.316 dBuV|
og ’1
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97 0
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770 Next Leftjl
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3ro
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x| v ] FUCToN | FONCTIGN VALLE
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5.150 0 GHz 73.995 dBuvV
5.1491 GHz 75.933 dBuV
Mkr—RefLvi|
More
10f2
MSG STATUS

Il Agilent Spectrum Analyzer, - Swept SA

Average Detector of conducted Band Edge Delta

X 500 [ | | AL | SEMSE:INT| | ALIGN 8UTD |02:41:25 PM Mar 03, 2011
Marker 1 _5.176500000000 GHz \ Aivg Type: Log-Pur WicE[l oz | FeakSearch
Tnput: RF PNO: Fast (50 Trig: Free Run Avg|Hold: 21100 THRE | bbbt
I IFGain:Low Atten: 30 dB DETIF P NNMN
MKr1 5.176 5 GHzZ NEEEnle
10.dBidlv_Ref 126.99 dByV 104.627 dBuV]
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5.0 } \
77.0 Next Leftji
5.0
570 2
I
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Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts)| Mkr—CF
ol x| v | FUNCTIUN ] FUNCTIONWIDTH FUUNC
N [1]f 5176 5 GHz 104.627 dBuY
2IN[1]F 5.150 0 GHz 51.400 dBuV
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6
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8
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12
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Product : 802.11 a/b/g/n module
Test Item : Band Edge Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (802.11a-6Mbps)-Channel 48
Test Frequency Measurement Level Limit Result
(MHz) (MHz) (MHz)
5240 5249.45 <5250 PASS

NOTE: Accordance with 15.215 requirement.

T Agilent Spectrum Analyzer - Swept SA
7

50Q | | AC | SENSEINT| | ALIGN AT |03:27:32 AM Mar 10, 2011

! |
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= m o rg: Free kun
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130 1 File/Folder|
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170 ‘% =15 52 dBmy
270 o 4 File name:
A T *‘nq-r-aw”“"’nw w ! H‘*%WM i T
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MR SO % | T FURCION | FUNCTORWIDTR | FUNCTION Vel |
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Product : 802.11 a/b/g/n module
Test Item : Band Edge Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (802.11a-6Mbps)-Channel 52
Test Frequency Measurement Level Limit Result
(MHz) (MHz) (MHz)
5260 5250.75 >5250 PASS

NOTE: Accordance with 15.215 requirement.

T Agilent Spectrum Analyzer - Swept SA
7

50Q | AC | SENSEINT| | ALIGN AT |03:26: 13 AM Mar 10, 2011

‘ 1 \
Center Freq 5.260000000 GHz | e Fres Wvg Type: PaRMS)  maeiagese]  SaveAs
= m o rg: Free kun
R alniow ™ WAtten: 40 dB = ER
Mkr2 5.250 75 GHz Save
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120 1 File/Folder|
300 b e o — List
-7.00
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270 e - File name:
PN ol
70 " NM""“TWHM
fatp T
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570 Save As|
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Center 5.26000 GHz Span 50.00 MHzl
#Res BW 300 kHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) j/ Up One
FMIETRC SO % | T FURCION | FUNCTORWIDTR | FUNCTION Vel |
d N |1]Ff §.257 25 GHz 1.60 dBm
N|1]|f 626075 GHz -21.18 dBm
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s :
5 J Folder
6
i
8
2 cancel
11
12
MSG STATUS
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Product
Test Item
Test Site
Test Mode

802.11 a/b/g/n module

Band Edge Data

No.3 OATS

Mode 1: Transmit (802.11a-6Mbps) -Channel 64

Fundamental Filed Strength

Antenna Frequency Reading Level Correction Factor Emission Level Detector
Pole [MHZ] [dB(uV)] [dB/m] [dB(uV/m)]

Horizontal 5320 35.635 69.17 104.804 Peak
Horizontal 5320 35.635 56.87 92.504 Average
Vertical 5320 37.552 75.22 112.771 Peak
Vertical 5320 37.552 62.83 100.381 Average

Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=30Hz

Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Requigment
Pole e A W@ | Fiewg Strenggth qLircrllit Detector
(MHz) (dBuV/m) (dBuV/m) (dBuV/m)
Horizontal 5350.9 104.804 42.11 62.694 74.000 Peak
Horizontal 5350 92.504 51.271 41.233 54.000 Average
Vertical 5350.9 112.771 42.11 70.661 74.000 Peak
Vertical 5350 100.381 51.271 49.11 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

Tl Agilent Spectrum Analyzer - Swept SA
e

( 504 | | | AC | SEMSE:INT| | ALTGN AUTO |05:02:48 PM Mar03, 2011 Mark
Marker 3 5.350900000000 GHz | i Fres R DuETReL s TAcEfi2 340 6 arter
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7
8
9 More
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12
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Average Detector of conducted Band Edge Delta

Tl Agilent Spectrum Analyzer - Swept SA
X s09 | | | AC | SEMSE:INT| | ALIGN AUTO |04:30:40 PM Mar 03, 2011

Marker 1 5.323700000000 GHz Avg Type: Log-Pwr WicEozase| PeakSearch
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\
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Marker Deltal|
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I B
N [1][f 53237 GHz|  105.188 dBuv
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Product
Test Item
Test Site
Test Mode

802.11 a/b/g/n module

Band Edge Data

No.3 OATS

Mode 1: Transmit (802.11a-6Mbps) -Channel 100

Fundamental Filed Strength

Antenna Frequency Reading Level Correction Factor Emission Level Detector
Pole [MHZz] [dB(uV)] [dB/m] [dB(uV/m)]

Horizontal 5500 36.684 72.69 109.374 Peak
Horizontal 5500 36.684 60.93 97.614 Average
Vertical 5500 38.145 77.01 115.155 Peak
Vertical 5500 38.145 66.16 104.305 Average

Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=30Hz

Band Edge Test Data
Arll)toelr;na Test Frequency | Fundamental A (dB) Fizf?(;tf:f;h Reciliiir;lent S
(MHz) (dBuV/m) (dBuV/m) (dBuV/m)
Horizontal 5458.6 109.374 46.556 62.818 74.000 Peak
Horizontal 5460 97.614 54.994 42.62 54.000 Average
Vertical 5458.6 115.155 46.556 68.599 74.000 Peak
Vertical 5460 104.305 54.994 49.311 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 -1

Tl Agilent Spectrum Analyzer - Swept SA
X s09 | | | AC | SEMSE:INT| | ALIGN AUTO |04:37:54 PM Mar 03, 2011

[Marker 3 5.458600000000 GHz [ Avg Type: Log-Pur TRAE[1 5545 5 Marker
Tnput: RE PNO: Fast 5 Trig: Free Run Avg|Held:>100/100 TYPE ’;‘lm
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1
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Average Detector of conducted Band Edge Delta

Tl Agilent Spectrum Analyzer - Swept SA
e

( S0% \ | | AC | SENSE:INT| | ALIGN AUTO |04:33:10 PM Mar 03, 2011
Marker 1_5.503800000000 GHz \ Avg Type: Log-Pwr wicEozase| PeakSearch
Tnput: RE PNO: Fast 5 Trig: Free Run Avg|Held: 21100 THRE | M ittt
I IFGain:Low Atten: 30 dB DET|F P NNMN
MKr1 5.503 8 GHZ NextPeak
10 diciv_Ref 126.99 dBV 105.907 dBpV
"7 —]
o ¢ Next Right]
97.0 ff_ﬂ r_j
870 / \
770 Next Leftj
7.0
a7.0 2
A Marker Deltal|
3o
|Center 5.46000 GHz Span 100.0 MHZ
Res BW 1.0 MHz #VBW 10 Hz #Sweep 7.80 s (1001 pts) Mkr—CF
—— FUNCTION FUNCTION ' FUNCTIO
| N[1]f 55038 GHz|  105.907 dBuV
2l NJ1]f 5.460 0 GHz 50.913 dBuV
3
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[
7
8
9 More
12 10f2
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Product
Test Item
Test Site
Test Mode

802.11 a/b/g/n module
Band Edge Data

No.3 OATS

Mode 1: Transmit (802.11a-6Mbps) -Channel 100

RF Radiated Measurement:

Frequency | Correct Factor | Reading Level | Measure Level | Margin Limit Result
(MHz) (dB) (dBm) (dBm/m) (dB) (dBm/m)
Horizontal| 5470.000 50.755 -87.890 -37.135 -10.135 -27.000 Pass
Frequency | Correct Factor | Reading Level | Measure Level | Margin Limit Result
(MHz) (dB) (dBm) (dBm/m) (dB) (dBm/m)
Vertical | 5470.000 51.365 -87.900 -36.535 -9.535 -27.000 Pass
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Product
Test Item
Test Site
Test Mode

802.11 a/b/g/n module
Band Edge Data

No.3 OATS

Mode 1: Transmit (802.11a-6Mbps) -Channel 140

RF Radiated Measurement:

Frequency | Correct Factor | Reading Level | Measure Level | Margin Limit Result
(MHz) (dB) (dBm) (dBm/m) (dB) (dBm/m)
Horizontal| 5725.000 50.994 -82.820 -31.826 -4.826 -27.000 Pass
Frequency | Correct Factor | Reading Level | Measure Level | Margin Limit Result
(MHz) (dB) (dBm) (dBm/m) (dB) (dBm/m)
Vertical | 5725.000 51.536 -84.160 -32.624 -5.624 -27.000 Pass
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Product : 802.11 a/b/g/n module

Test Item : Band Edge Data

Test Site : No.3 OATS

Test Mode Mode 2: Transmit (802.11n-20BW 14.4Mbps) -Channel 36

Fundamental Filed Strength

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

Horizontal 5180 34.966 72.66 107.626 Peak
Horizontal 5180 34.966 58.24 93.206 Average
Vertical 5180 37.073 75.79 112.864 Peak
Vertical 5180 37.073 61.74 98.814 Average

Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=30Hz

Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Requigment
Pole e A W@ | Fiewd Strefgth qLi;lnt Detector
(MHz) (dBuV/m) (dBuV/m) (dBuV/m)
Horizontal 5150 107.626 45.822 61.804 74.000 Peak
Horizontal 5150 93.206 48.131 45.075 54.000 Average
Vertical 5150 112.864 45.822 67.042 74.000 Peak
Vertical 5150 98.814 48.131 50.683 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

Tl Agilent Spectrum Analyzer - Swept SA

1—-'. S08 \ | | AC | SENSE:INT| | ALIGN AUTO |02:15:46 PM Mar03, 2011
Marker 1 5.184000000000 GHz \ Bug Type: Log-Pur TAGE[I2545 6| | eak Search
Tnput: RF PNO: Fast (50 Trig: Free Run Avg|Hold: 421100 T PE | M bl
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770 3 ',...«//\! V\“‘-““ Next Leftjl
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 x [ v T Fncion | FONCTION vALUE
5.184 0 GHz 110.729 dBuY
5.150 0 GHz 64.907 dBuV
Mkr—RefLvi|
More
10f2
MSG STATUS

Il Agilent Spectrum Analyzer, - Swept SA

Average Detector of conducted Band Edge Delta

X 506 [ | | AC | SEMSE:INT| | ALIGN AUTO |02:16:55 PM Mar 03, 2011
Marker 1 5.184500000000 GHz | Avg Type: Log-Pur TacE[1z345¢6| eakSearch
Input RE_ PNO: Fast 50 Trig: Free Run Avg|Hold: 31100 TYPE | bttt
I IFGain:Low Atten: 30 dB DETIF P NNMN
MKr1 5.184 5 GHzZ NextPeak
19 dBrlv Ref 126.99 dBpvV 96.498 dBpV|
17
107 1 Next Right{|
970 .
5.0 f_’_k ﬂ—ﬁ
77.0 Next Leftji
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570 2
- Marker Deltal|
il
Center 5.15000 GHz Span 100.0 MHZ
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts)| MKr—CF
ol x| v | FUNCTIUN ] FUNCTIONWIDTH FUNC
N [1]f 51845 GHz 96.498 dBuY
2IN[1]F 5.150 0 GHz 48.367 dBuY
3
g Mkr—Ref Lvi|
6
¥
8
9 More,
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12
MSG STATUS
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Product : 802.11 a/b/g/n module
Test Item : Band Edge Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit (802.11n-20BW 14.4Mbps)-Channel 48
Test Frequency Measurement Level Limit Result
(MHz) (MHz) (MHz)
5240 5249.45 <5250 PASS

NOTE: Accordance with 15.215 requirement.

T Agilent Spectrum Analyzer - Swept S.ﬁ

50Q | | AC | SENSEINT| | ALIGN AT |03:22:26 AM Mar 10, 2011 S a
Center Freq 5. 240000000 GHz \ #Avg Type: Pwr(RMS) TRACE[[23 456 AVE AS..
input: RF__PNO: Fast (0 1Hig: Free Run U3
IEGain:Low #Atten: 40 dB Ext Gain: -10.5 dB peRS NN NN
Mkr2 5.249 45 GHz A
1o geia _Ref 30.00 dBm -18.82 dBm
a0 File/Folder|
100 1 List
0.00 f,. o “"'*“'-‘.*""-".‘.'.] HePPegenpadbiy
100 %2
u'i Y -17.00 diEm| Fil
200 i ile name:
30,0 o r,.v-“}’f‘\,‘yl"k W‘“"'ﬂw‘bﬂw
200 "{‘"*M"“www
500 Save As|
Center 5.24000 GHz Span 50.00 MHz
#Res BW 300 kHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) j/ Up One
-“__ FUNCTION WIDTH NCTION V2 i
1 N 1 £§.241 85 GHz 3.01dBm
N [1 f 5.249 45 GHz -18.82 dBm
3 2 Create New|
1 2
5 J Folder
3
7
8
2 cancel
11
12
MSG STATUS
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Product : 802.11 a/b/g/n module
Test Item : Band Edge Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit (802.11n-20BW 14.4Mbps)-Channel 52
Test Frequency Measurement Level Limit Result
(MHz) (MHz) (MHz)
5260 5250.55 >5250 PASS

NOTE: Accordance with 15.215 requirement.

T Agilent Spectrum Analyzer - Swept SA
7

( 50Q | | | AC | SENSEINT| | ALIGN AT |03:21:08 AM Mar 10, 2011 S a
Center Freq 5.260000000 GHz \ #Avg Type: Pwr(RMS) TRACE[[23 456 AVE AS..
input: RF__PNO: Fast (0 1Hig: Free Run U3
IEGain:Low #Atten: 40 dB Ext Gain: -10.5 dB peRS NN NN
Mkr2 5.250 55 GHz A
1o geia _Ref 30.00 dBm -17.48 dBm
a0 File/Folder|
10,0 AZ:W List
0.0o 1
100 2 \
l’ \, -17.46 | y ]
200 - y File name:
300 o /‘\Uf \\/‘\\\_
500 Save As|
Center 5.26000 GHz Span 50.00 MHz
#Res BW 300 kHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) j/ Up One
kR[MODE[TRCfsc] % [ v [ FUNCTION [ FUNCTIONWIDTH FUNCTION VAL s=v
d N [1]|f £.256 20 GHz 2541 dBm
N[{1]|f 5.250 65 GHz -17.48 dBm
3 2 Create New|
1 2
5 J Folder
3
7
8
2 cancel
11
12
MSG STATUS
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Product 802.11 a/b/g/n module
Test Item Band Edge Data

Test Site No.3 OATS

Test Mode

Fundamental Filed Strength

Mode 2: Transmit (802.11n-20BW 14.4Mbps) -Channel 64

Antenna Frequency Reading Level Correction Factor Emission Level Detector
Pole [MHz] [dB(uV)] [dB/m] [dB(uV/m)]

Horizontal 5320 35.635 69.11 104.744 Peak
Horizontal 5320 35.635 553 90.934 Average
Vertical 5320 37.552 75.04 112.591 Peak
Vertical 5320 37.552 60.78 98.331 Average

Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=30Hz
Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Requigment
Pole e A W@ | Fiewd Strenggth qLircrllit Detector
(MHz) (dBuV/m) (dBuV/m) (dBuV/m)
Horizontal 5351.7 104.744 44 .88 59.864 74.000 Peak
Horizontal 5350 90.934 47.471 43.463 54.000 Average
Vertical 5351.7 112.591 44.88 67.711 74.000 Peak
Vertical 5350 98.331 47.471 50.86 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)

Page: 159 of 186




B QuieTek

Report No. 113119R-RFUSP42V01

Peak Detector of conducted Band Edge Delta

Tl Agilent Spectrum Analyzer - Swept SA

F a0 % [ | | AC | SEMSE:INT]| | ALIGN AUTD |02:27:57 PM Mar03, 2011
Marker 3 5.351700000000 GHz Il Avg Type: Log-Pwr TRACE[1/23 45 6
Tnput: RF PNO: Fast (50 Trig: Free Run Avg|Heold: 391100 TYPE "F\‘ﬂl’;‘%:m
I IFGain:Low Atten: 30 dB - Select Maﬂ(er’
Mkr3 5.351 7 GHz 3
10 dBidiv__Ref 126.09 dBV 64.521 dBpV
og
17 1
107 prstepetin, | e Normal
970 \
gr.o M.J \A\
;:E v Ml‘m \‘3 Deiltalf
gk
570 W’H-d«..k,..\_q . ~
e Fixed
370
Center 5.35000 GHz Span 100.0 MHZ
Res BW 1.0 MHz #VBW 1.0 MHz 500 ms (1001 pts) off
| = [ v [ FUNCTION | FLINC LE
53163 GHz|  109.401 dBuv
I\ 5.350 0 GHz 64.377 dBuV
53517 GHz 64.521 dBuV
Properties®
More
10f2
MSG STATUS

Average Detector of conducted Band Edge Delta

Il Agilent Spectrum Analyzer, - Swept SA

X 506 [ | | AC | SEMSE:INT| | ALIGN AUTO |02:28:30 PM Mar 03, 2011
Marker 1 5.324600000000 GHz | Avg Type: Log-Pur TacE[1z345¢6| eakSearch
Input RE_ PNO: Fast 50 Trig: Free Run Avg|Hold: 11100 TYPE | bttt
I IFGain:Low Atten: 30 dB DETIF P NNMN
MKr1 5.324 6 GHzZ NextPeak
19 dBrlv Ref 126.99 dBpvV 95.232 dBpV|
17
7 1 Next Right({
970 .
5.0 e ,__L-\\
77.0 Next Leftji
5.0
570 2
- Marker Deltal|
3o
Center 5.35000 GHz Span 100.0 MHZ
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts)| MKr—CF
ol x| v | FUNCTIUN ] FUNCTIONWIDTH FUNC
N [1]f 53246 GHz 95.232 dBuY
2IN[1]F 5.350 0 GHz 47.761 dBuV
3
g Mkr—Ref Lvi|
6
¥
8
9 More,
12 10of2
12
MSG STATUS
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Product : 802.11 a/b/g/n module

Test [tem : Band Edge Data

Test Site : No.3 OATS

Test Mode Mode 2: Transmit (802.11n-20BW 14.4Mbps) -Channel 100

Fundamental Filed Strength

Antenna Frequency Reading Level Correction Factor Emission Level Detector
Pole [MHz] [dB(uV)] [dB/m] [dB(uV/m)]

Horizontal 5500 36.684 70.82 107.504 Peak
Horizontal 5500 36.684 56.41 93.094 Average
Vertical 5500 38.145 77.03 115.175 Peak
Vertical 5500 38.145 62.45 100.595 Average

Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=30Hz

Band Edge Test Data
AI;tjlr;na Test Frequency | Fundamental A (dB) Fi]zl;:t];::fgeth Recﬁlgi?ent T
(MHz) (dBuV/m) (dBuV/m) (dBuV/m)
Horizontal 5460 107.504 53.74 53.764 74.000 Peak
Horizontal 5460 93.094 51.104 41.99 54.000 Average
Vertical 5460 115.175 53.74 61.435 74.000 Peak
Vertical 5460 100.595 51.104 49.491 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

Tl Agilent Spectrum Analyzer - Swept SA

? oS08 | | | AC | SEMSE:INT]| | ALIGN AUTD |04:48:02 PM Mar03, 2011
Marker 1 5.507800000000 GHz | Avg Type: Log-Pwr TacE[l23456| | eakSearch
Input: RF PHO: Fast (0 Trig:Free Run Avg|Held:>100/100 THPE | bt
I IFGain:Low #Atten: 26 dB DET|P PHNNHM
MKkr1 5.507 8 GHZ NextPeak
10dBidiv__Ref 120.99 dByv 107.934 dBpV|
og
m .1_
1 N kiits Soilaa Y Next Right(f
910
g1.0
710 *’ﬁ Next Leftjl
Lt
g0 2 m...”.#lf“"w
510 e Pk Mg %,MMM
. Marker Deltaff
3.0
Center 5.46000 GHz Span 100.0 MHZ
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) o

T T
5507 8 GHz

107.934 dBuY

FUMCTION WIDTH FUNC UE

5.460 0 GHz

64.660 dBuV

Mkr—RefLVvIf

STATUS

More
10of2

Average Detector of conducted Band Edge Delta

Il Agilent Spectrum Analyzer, - Swept SA

X 500 [ | | AL | SEMSE:INT| | ALIGN 8UTD |04:46:48 PM Mar 03, 2011 .
|ﬁ-|put Mech Atten 26 dB Tria: Frea R :vglgy&e:sll.%go-Pwr TF;J:’CPE ’%‘12 3456 Attenuation
Input RF PNO: Fast () [rig:Freekun vg|Hold: Ikt
I Rt ||:Gain;|?us\tu ™ dAtten: 26 dB BrdP PHNNN Mech Atten
26 dB
Mkr1 5.504 7 GHz
Auto Man
10 dBidlv_Ref 120.09 dByv 94.198 dBpV
m
1
101 ’ ]
9.0 /
g1.0
710
61.0
510 2
41.0
310
Center 5.46000 GHz Span 100.0 MHZ
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts)|
o] x| v | FUACION [ FONCIONWDIH] __FUNC
NIl1]f 55047 GHz 94.188 dBuY
2l NJ1]f 5.460 0 GHz 42,986 dBuY
3 Mech Atten Step|
5 2 dB 10 dB
6
7
8
9 Max Mixer Lvijf
12 96.99 dBpV|
12

STATUS
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Product
Test Item
Test Site
Test Mode

802.11 a/b/g/n module
Band Edge Data

No.3 OATS

Mode 2: Transmit (802.11n-20BW 14.4Mbps) -Channel 100

RF Radiated Measurement:

Frequency | Correct Factor | Reading Level | Measure Level | Margin Limit Result
(MHz) (dB) (dBm) (dBm/m) (dB) (dBm/m)
Horizontal| 5470.000 50.755 -88.740 -37.985 -10.985 -27.000 Pass
Frequency | Correct Factor | Reading Level | Measure Level | Margin Limit Result
(MHz) (dB) (dBm) (dBm/m) (dB) (dBm/m)
Vertical | 5470.000 51.365 -88.460 -37.095 -10.095 -27.000 Pass
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Product
Test Item
Test Site
Test Mode

802.11 a/b/g/n module

Band Edge Data

No.3 OATS

Mode 2: Transmit (802.11n-20BW 14.4Mbps) -Channel 140

RF Radiated Measurement:

Frequency | Correct Factor | Reading Level | Measure Level | Margin Limit Result
(MHz) (dB) (dBm) (dBm/m) (dB) (dBm/m) U
Horizontal| 5725.000 50.994 -82.360 -31.366 -4.366 -27.000 Pass
Frequency | Correct Factor | Reading Level | Measure Level | Margin Limit Result
(MHz) (dB) (dBm) (dBm/m) (dB) (dBm/m)
Vertical | 5725.000 51.536 -82.920 -31.384 -4.384 -27.000 Pass
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Product
Test Item
Test Site
Test Mode

802.11 a/b/g/n module

Band Edge Data

No.3 OATS

Mode 3: Transmit (802.11n-40BW 30Mbps) -Channel 38

Fundamental Filed Strength

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

Horizontal 5190 34.907 64.29 99.198 Peak
Horizontal 5190 34.907 49.56 84.468 Average
Vertical 5190 37.077 68.19 105.268 Peak
Vertical 5190 37.077 52.95 90.028 Average

Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=30Hz
Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Requigment
Pole e A W@ | Fiewd Strenggth qLircrllit Detector
(MHz) (dBuV/m) (dBuV/m) (dBuV/m)
Horizontal 5150 99.198 42.026 57.172 74.000 Peak
Horizontal 5150 84.468 40.158 4431 54.000 Average
Vertical 5150 105.268 42.026 63.242 74.000 Peak
Vertical 5150 90.028 40.158 49.87 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

Tl Agilent Spectrum Analyzer - Swept SA

F a0 % [ | | AC | SEMSE:INT]| | ALIGN AUTD |04:59:41 PM Mar03, 2011
Marker 1 5.194700000000 GHz Il Avg Type: Log-Pwr TRACEN 2345 6
Tnput: RF PNO: Fast (50 Trig: Free Run Avg|Heold: 331100 TYPE "F\‘ﬂl’;‘%:m
I IFGain:Low #Atten: 26 dB a Select Maﬂ(er’
Mkr1 5.194 70 GHz 1
10 dBidiv__Ref 120.09 dBV 102.550 dBuV|
og
11 J 1
101 SOV - , Normal
910 /- "\
B0 ,J{ \\
710 > 7 Deltajj
&0 b \"“Lu,,.«
51.0 ™
i Fixed
30
Center 5.15000 GHz Span 150.0 MHZ
Res BW 1.0 MHz #/BW 1.0 MHz #Sweep 500 ms (1001 pts) on
ol % [ v ] FUNCTIGN ] FUNCTIONWIDTH
11 f 5.194 70 GHz 102.550 dBuY
1/ f 5.150 00 GHz 60.524 dBpY
Properties»,
More
10of2
MSG STATUS

Average Detector of conducted Band Edge Delta

Il Agilent Spectrum Analyzer, - Swept SA

X 506 [ | | AC | SEMSE:INT| | ALIGN AUTO |04:58:56 PM Mar 03, 2011
Marker 1 5.194700000000 GHz | Avg Type: Log-Pur TacE[1z345¢6| eakSearch
Input RE_ PNO: Fast 50 Trig: Free Run Avg|Hold: 31100 TYPE | bttt
I IFGain:Low #Atten: 26 dB DETIF P NNMN
MKkr1 5.194 70 GHZ NextPeak
19 dBrlv Ref 120.99 dBpvV 86.876 dBpV|
11
101 Next Right{|
910 Q1
810 T N
710 /‘ \\ Next Left]
1.0 7 /\)
510 );/—) f\
. Marker Deltalf
30
|Center 5.15000 GHz Span 150.0 MHZ
Res BW 1.0 MHz #VBW 10 Hz Sweep 11.7 s (1001 pts) Mkr—CF
N 519470 GHz 86.876 dBuY
2| N 5.150 00 GHz 46.656 dBuY
3
g Mkr—RefLvijf
6
¥
8
9 More,
12 10of2
12
MSG STATUS
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Product : 802.11 a/b/g/n module
Test Item : Band Edge Data
Test Site : No.3 OATS
Test Mode Mode 3: Transmit (802.11n-40BW 30Mbps)-Channel 46
Test Frequency Measurement Level Limit Result
(MHz) (MHz) (MHz)
5230 5248.7 <5250 PASS

NOTE: Accordance with 15.215 requirement.

Tl Agilent Spectrum Analyzer - Swept SA

X So@ \ | | AC | SENSE:INT| | ALIGN AUTO \031 16:51 AM Mar 10, 2011 5 A
Center Freq 5.230000000 GHz \ #Avg Type: Pwr(RMS) TRACE[123 456 ave As..
Tnput RE__PNO: Fast (0 1rid:Free Run o] M
IFGain:Low #Atten: 40 B Ext Gain: -10.5 dB pEglS NNNNN
Mkr2 5.248 7 GHz Bak
10 dBiciv__Ref 30.00 dBm -21.09 dBm
A0 . File/Folder|
10.0 y Listj
0.00 T e e e
7 W )
[ ‘ -15.23 dm|
200 File name:
30.0 JJ \ Jk\“‘
: IR L e L '%
-40.0 Wm
-50.0 Save As
0.0 type:
Center 5.23000 GHz Span 100.0 MHz
#Res BW 300 kHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts)| j/ Up One|
[MKRIMODElTRClsc] % ] v [ FUNCTION [ FUNCTION W NETION VA Levell
N |[1]Ff 52350 GHz 3.770 dBm
Pl N [1]f 52487 GHz -21.09 dBm
» Create New|
4 L
5 J Folder|
[
7
8
9
0 Cancel
1
2 |
MSG STATUS
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Product : 802.11 a/b/g/n module
Test Item : Band Edge Data
Test Site : No.3 OATS
Test Mode Mode 3: Transmit (802.11n-40BW 30Mbps)-Channel 54
Test Frequency Measurement Level Limit Result
(MHz) (MHz) (MHz)
5270 5251.2 >5250 PASS

NOTE: Accordance with 15.215 requirement.

Tl Agilent Spectrum Analyzer - Swept SA

X So@ \ | | AC | SENSE:INT| | ALIGN AUTO \03114129 AMMar 10, 2011 5 A
Center Freq 5.270000000 GHz \ #Avg Type: Pwr(RMS) TRACE[123 456 ave As..
input RF__PNO: Fast (5 1'9:FreeRun [l 2 Mty
IFGain:Low #Atten: 40 B Ext Gain: -10.5 dB pEglS NNNNN
Mkr2 5.251 2 GHz Bak
10 dBiciv__Ref 30.00 dBm -20.41 dBm
A0 File/Folder|
100 1 List]|
0.00 g e ar L
-10.0 ‘2 M\ l
200 088 By File name:
300 Wa..ﬂ"\.lr’ Wl
- WN*MW me.."h-vww""w-mmm
-50.0 Save As
0.0 type:
Center 5.27000 GHz Span 100.0 MHz
#Res BW 300 kHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts)| j/ Up One|
R HO L [ v [ FUNCTION | FUNCTIONWIDTH UNCTID Levelfl
§.2649 GHz 1.350 dBm
2 62512 GHz -20.41 dBm
» Create New|
4 L
5 J Folder|
6
7
8
9
0 Cancel
1
2 |
MSG STATUS
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Product 802.11 a/b/g/n module
Test Item Band Edge Data

Test Site No.3 OATS

Test Mode

Fundamental Filed Strength

Mode 3: Transmit (802.11n-40BW 30Mbps) -Channel 62

Antenna Frequency Reading Level Correction Factor Emission Level Detector
Pole [MHz] [dB(uV)] [dB/m] [dB(uV/m)]

Horizontal 5310 35.655 62.95 98.606 Peak
Horizontal 5310 35.655 48.93 84.586 Average
Vertical 5310 37.553 69.47 107.023 Peak
Vertical 5310 37.553 54.14 91.693 Average

Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=30Hz
Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Requigment
Pole e A W@ | Fiewd Strenggth qLircrllit Detector
(MHz) (dBuV/m) (dBuV/m) (dBuV/m)
Horizontal 5352.1 98.606 41.487 57.119 74.000 Peak
Horizontal 5350 84.586 40.886 43.7 54.000 Average
Vertical 5352.1 107.023 41.487 65.536 74.000 Peak
Vertical 5350 91.693 40.886 50.807 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

Tl Agilent Spectrum Analyzer - Swept SA

f a0 % [ | | AC | SEMSE:INT]| | ALIGN AUTD |04:52:24 PM Mar03, 2011
Marker 3 5.352100000000 GHz Il Avg Type: Log-Pwr TRACE[1/23 45 6
Tnput: RF PNO: Fast (50 Trig: Free Run Avg|Heold: 551100 TYPE "F\‘ﬂl’;‘%:m
I IFGain:Low #Atten: 26 dB - Select Marker
»
Mkr3 5.352 10 GHz 3
10 dBidiv__Ref 120.09 dBV 62.128 dBpV
og
i 1
101 Mm'.-—&z-.«--w Normal
910 [ \
g1.0 \\\
710 gz S 3 Deltal
ik i T ; ; ,
1.0
o Fixed
3.0
Center 5.35000 GHz Span 150.0 MHZ
Res BW 1.0 MHz #VBW 1.0 MHz 500 ms (1001 pts) off
| [ x [ v [ FUNCTION | FLINC LE
531535GHz|  103.615 dBuY
I\ 5.360 00 GHz 60.384 dBuV
5352 10 GHz 62.128 dBuY
Properties®
More
10f2
MSG STATUS

Average Detector of conducted Band Edge Delta

Il Agilent Spectrum Analyzer, - Swept SA

X 506 | | | AC | SEMSE:INT| | ALIGN AUTO |04:54:38 PM Mar 03, 2011
Marker 1 5.314750000000 GHz | Avg Type: Log-Pur TacE[1z345¢6| eakSearch
Input RE_ PNO: Fast 50 Trig: Free Run Avg|Held: --/100 TYPE | bttt
I IFGain:Low #Atten: 26 dB DETIF P NNMN
Mkr1 5.314 75 GHZ NextPeak
19 dBrlv Ref 120.99 dBpvV 87.773 dBpV|
m *
1m Next Right({
1
1.0 /ffw 1
71.0 \ Next Leftji
1.0
v 2
510
Mo -
Marker Deltal|
3o
Center 5.35000 GHz Span 150.0 MHZ
Res BW 1.0 MHz #VBW 10 Hz Sweep 11.7 s (1001 pts)| MKr—CF
ol x| v | FUNCTIUN ] FUNCTIONWIDTH FUNC
N [1]f 531475 GHz 87.773 dBuY
2IN[1]F 5.350 00 GHz 46.914 dBuV
3
g Mkr—Ref Lvi|
6
¥
8
9 More,
12 10of2
12
MSG STATUS
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Product
Test Item
Test Site
Test Mode

802.11 a/b/g/n module

Band Edge Data

No.3 OATS

Mode 3: Transmit (802.11n-40BW 30Mbps) -Channel 102

Fundamental Filed Strength

Antenna Frequency Reading Level Correction Factor Emission Level Detector
Pole [MHz] [dB(uV)] [dB/m] [dB(uV/m)]

Horizontal 5510 36.675 66.07 102.745 Peak
Horizontal 5510 36.675 50.98 87.655 Average
Vertical 5510 38.124 72.34 110.464 Peak
Vertical 5510 38.124 56.5 94.624 Average

Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=30Hz
Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Requigment
Pole e S C O Strenggth qLir?ait Detector
(MHz) (dBuV/m) (dBuV/m) (dBuV/m)
Horizontal 5459.25 102.745 44.279 58.466 74.000 Peak
Horizontal 5460 87.655 43.852 43.803 54.000 Average
Vertical 5459.25 110.464 44.279 66.185 74.000 Peak
Vertical 5460 94.624 43.852 50.772 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

Tl Agilent Spectrum Analyzer - Swept SA

f a0 % | | | AC | SEMSE:INT]| | ALIGN AUTD |04:49:44 PM Mar03, 2011
Marker 3 5.459250000000 GHz Il Avg Type: Log-Pwr TRACE[1/23 45 6
Tnput: RF PNO: Fast (50 Trig: Free Run Avg|Heold: 511100 TYPE "F\‘ﬂl’;‘%:m
I IFGain:Low #Atten: 26 dB - Select Marker
»
Mkr3 5.459 25 GHz 3
10 dBidiv__Ref 120.09 dBV 59.828 dBpV
og
m 1
101 any _..,.-L\ PP T e Normal
ta
910 / \\
g1.0
710 / \.‘ Deilta}
3 [y
510 ’wmw"“
- Ko A
1.0
o Fixed
3.0
Center 5.46000 GHz Span 150.0 MHZ
Res BW 1.0 MHz #VBW 1.0 MHz 500 ms (1001 pts) off
| [ x [ v [ FUNCTION | FLINC LE
550635 GHz|  104.107 dBuY
I\ 5.460 00 GHz 58.652 dBuV
5.459 25 GHz 69.828 dBuV
Properties®
More
10f2
MSG STATUS

Average Detector of conducted Band Edge Delta

Il Agilent Spectrum Analyzer, - Swept SA

X 506 [ | | AC | SEMSE:INT| | ALIGN AUTO |04:50:47 PM Mar 03, 2011
Marker 1 5.514900000000 GHz | Avg Type: Log-Pur TacE[1z345¢6| eakSearch
Input RE_ PNO: Fast 50 Trig: Free Run Avg|Hold: 21100 TYPE | bttt
I IFGain:Low #Atten: 26 dB DETIF P NNMN
MKkr1 5.514 90 GHZ NextPeak
19 dBrlv Ref 120.99 dBpvV 87.994 dBpV|
11
101 Next Right{|
1
810 /fr—h'_’ \\
71.0 \ Next Leftji
1.0
v
510 )& 2 ,,_/\
. Marker Deltal|
30
Center 5.46000 GHz Span 150.0 MHZ
Res BW 1.0 MHz #VBW 10 Hz Sweep 11.7 s (1001 pts)| MKr—CF
ol % [ v | FUNCTIUN ] FUNCTIONWIDTH FUNC
N [1]f 5514 90 GHz 87.984 dBuY
2IN[1]F 5.460 00 GHz 44.196 dBuV
3
g Mkr—Ref Lvi|
6
¥
8
9 More,
12 10of2
12
MSG STATUS
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Product
Test Item
Test Site
Test Mode

802.11 a/b/g/n module
Band Edge Data

No.3 OATS

Mode 3: Transmit (802.11n-40BW 30Mbps) -Channel 102

RF Radiated Measurement:

Frequency | Correct Factor | Reading Level | Measure Level | Margin Limit Result
(MHz) (dB) (dBm) (dBm/m) (dB) (dBm/m)
Horizontal| 5470.000 50.755 -88.310 -37.555 -10.555 -27.000 Pass
Frequency | Correct Factor | Reading Level | Measure Level | Margin Limit Result
(MHz) (dB) (dBm) (dBm/m) (dB) (dBm/m)
Vertical | 5470.000 51.365 -87.940 -36.575 -9.575 -27.000 Pass
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Product
Test Item
Test Site
Test Mode

802.11 a/b/g/n module
Band Edge Data

No.3 OATS

Mode 3: Transmit (802.11n-40BW 30Mbps) -Channel 134

RF Radiated Measurement:

Frequency | Correct Factor | Reading Level | Measure Level | Margin Limit Result
(MHz) (dB) (dBm) (dBm/m) (dB) (dBm/m)
Horizontal| 5725.000 50.994 -85.870 -34.876 -7.876 -27.000 Pass
Frequency | Correct Factor | Reading Level | Measure Level | Margin Limit Result
(MHz) (dB) (dBm) (dBm/m) (dB) (dBm/m)
Vertical | 5725.000 51.536 -84.860 -33.324 -6.324 -27.000 Pass
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8. Frequency Stability

8.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2010
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2010

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2010

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

Spectrum

m | OO

[0=1=1=mum

Temperature

] Chamber

mgp_ld

8.3. Limits

Manufactures of U-NII devices are responsible for ensuring frequency stability such that an emission

is maintained within the band of operation under all conditions of normal operation as specified

8.4. Test Procedure

The EUT was setup to ANSI C63.4: 2009; tested to DTS test procedure of Aug 2002 DA 02-2138
for compliance to FCC 47CFR Subpart E requirements.

8.5. Uncertainty

t+ 150 Hz
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8.6. Test Result of Frequency Stability

Product : 802.11 a/b/g/n module

Test [tem : Frequency Stability

Test Site : Temperature Chamber

Test Mode Carrier Wave (for 802.11a/n-20MHz Channel) (Beginning)

. Spectrum
Test Conditions Channel Frequency (MHz) Frequency (MH2) AF (MH2z)
36 5180.00 5180.0100 -0.0100
38 5190.00 5190.0089 -0.0089
44 5220.00 5220.0095 -0.0095
46 5230.00 5230.0085 -0.0085
48 5240.00 5240.0100 -0.0100
52 5260.00 5260.0085 -0.0085
54 5270.00 5270.0098 -0.0098
60 5300.00 5300.0089 -0.0089
Tnom (20) o€| Vnom (120)V 62 5310.00 5310.0100 -0.0100
64 5320.00 5320.0100 -0.0100
100 5500.00 5500.0093 -0.0093
102 5510.00 5510.0100 -0.0100
110 5590.00 5590.0100 -0.0100
118 5600.00 5600.0097 -0.0097
134 5670.00 5670.0100 -0.0100
140 5700.00 5700.0095 -0.0095
36 5180.00 5180.0058 -0.0058
38 5190.00 5190.0089 -0.0089
44 5220.00 5220.0095 -0.0095
46 5230.00 5230.0085 -0.0085
48 5240.00 5240.0098 -0.0098
52 5260.00 5260.0085 -0.0085
54 5270.00 5270.0098 -0.0098
60 5300.00 5300.0089 -0.0089
Tmax (55) oC| Vnom (120)V 62 5310.00 5310.0100 -0.0100

64 5320.00 5320.0100 -0.0100
100 5500.00 5500.0068 -0.0068
102 5510.00 5510.0100 -0.0100
110 5590.00 5590.0098 -0.0098
118 5600.00 5600.0097 -0.0097
134 5670.00 5670.0100 -0.0100
140 5700.00 5700.0095 -0.0095
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. Spectrum
Test Conditions Channel Frequency (MHz) Frequency (MHz) AF (MH2)

36 5180.00 5180.0100 -0.0100

38 5190.00 5190.0089 -0.0089

44 5220.00 5220.0095 -0.0095

46 5230.00 5230.0098 -0.0098

48 5240.00 5240.0100 -0.0100

52 5260.00 5260.0085 -0.0085

54 5270.00 5270.0098 -0.0098

. o 60 5300.00 5300.0089 -0.0089
Tmin (-20) | Vnom (120)V 62 5310.00 5310.0100 -0.0100
64 5320.00 5320.0100 -0.0100

100 5500.00 5500.0093 -0.0093

102 5510.00 5510.0098 -0.0098

110 5590.00 5590.0100 -0.0100

118 5600.00 5600.0097 -0.0097

134 5670.00 5670.0100 -0.0100

140 5700.00 5700.0095 -0.0095
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Product : 802.11 a/b/g/n module
Test [tem : Frequency Stability
Test Site : Temperature Chamber
Test Mode Carrier Wave (for 802.11a/n-20MHz Channel) (AFTER 2mins)
.. Frequency Spectrum
Test Conditions Channel Frequency AF (MH2z)
(MH?2z)
(MH2z)
36 5180.00 5180.0068 -0.0068
38 5190.00 5190.0089 -0.0089
44 5220.00 5220.0095 -0.0095
46 5230.00 5230.0085 -0.0085
48 5240.00 5240.0092 -0.0092
52 5260.00 5260.0085 -0.0085
54 5270.00 5270.0098 -0.0098
o 60 5300.00 5300.0089 -0.0089
Tnom (20)°C | Vnom (120 62 5310.00 5310.0100 200100
64 5320.00 5320.0100 -0.0100
100 5500.00 5500.0093 -0.0093
102 5510.00 5510.0100 -0.0100
110 5590.00 5590.0100 -0.0100
118 5600.00 5600.0098 -0.0098
134 5670.00 5670.0100 -0.0100
140 5700.00 5700.0095 -0.0095
36 5180.00 5180.0096 -0.0096
38 5190.00 5190.0089 -0.0089
44 5220.00 5220.0095 -0.0095
46 5230.00 5230.0085 -0.0085
48 5240.00 5240.0098 -0.0098
52 5260.00 5260.0085 -0.0085
54 5270.00 5270.0098 -0.0098
o 60 5300.00 5300.0093 -0.0093
Tmax (35)°C | Vnom (120)V 62 5310.00 5310.0100 20.0100
64 5320.00 5320.0100 -0.0100
100 5500.00 5500.0094 -0.0094
102 5510.00 5510.0100 -0.0100
110 5590.00 5590.0098 -0.0098
118 5600.00 5600.0097 -0.0097
134 5670.00 5670.0100 -0.0100
140 5700.00 5700.0095 -0.0095
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.. Frequency Spectrum
Test Conditions Channel Frequency AF (MH2z)
(MHz)
(MH2z)

36 5180.00 5180.0100 -0.0100

38 5190.00 5190.0089 -0.0089

44 5220.00 5220.0095 -0.0095

46 5230.00 5230.0098 -0.0098

48 5240.00 5240.0092 -0.0092

52 5260.00 5260.0085 -0.0085

54 5270.00 5270.0098 -0.0098

. o 60 5300.00 5300.0089 -0.0089
Tmin (-20)°C | Vnom (120)V 62 5310.00 5310.0100 200100
64 5320.00 5320.0100 -0.0100

100 5500.00 5500.0093 -0.0093

102 5510.00 5510.0098 -0.0098

110 5590.00 5590.0100 -0.0100

118 5600.00 5600.0097 -0.0097

134 5670.00 5670.0100 -0.0100

140 5700.00 5700.0063 -0.0063
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Product : 802.11 a/b/g/n module

Test [tem : Frequency Stability

Test Site : Temperature Chamber

Test Mode Carrier Wave (for 802.11a/n-20MHz Channel) (AFTER 5mins)

.. Spectrum
Test Conditions Channel Frequency (MHz) Frequency (MH2) AF (MH2z)

36 5180.00 5180.0068 -0.0068
38 5190.00 5190.0088 -0.0088
44 5220.00 5220.0094 -0.0094
46 5230.00 5230.0085 -0.0085
48 5240.00 5240.0100 -0.0100
52 5260.00 5260.0085 -0.0085
54 5270.00 5270.0099 -0.0099

o 60 5300.00 5300.0089 -0.0089

Tnom (20)°C| - Vnom (120)V 62 5310.00 5310.0100 -0.0100

64 5320.00 5320.0100 -0.0100
100 5500.00 5500.0098 -0.0098
102 5510.00 5510.0100 -0.0100
110 5590.00 5590.0100 -0.0100
118 5600.00 5600.0097 -0.0097
134 5670.00 5670.0100 -0.0100
140 5700.00 5700.0095 -0.0095
36 5180.00 5180.0094 -0.0094
38 5190.00 5190.0089 -0.0089
44 5220.00 5220.0095 -0.0095
46 5230.00 5230.0085 -0.0085
48 5240.00 5240.0098 -0.0098
52 5260.00 5260.0085 -0.0085
54 5270.00 5270.0098 -0.0098

o 60 5300.00 5300.0089 -0.0089

Tmax (55)°C| Vnom (120)V 62 5310.00 5310.0100 -0.0100

64 5320.00 5320.0100 -0.0100
100 5500.00 5500.0068 -0.0068
102 5510.00 5510.0100 -0.0100
110 5590.00 5590.0098 -0.0098
118 5600.00 5600.0098 -0.0098
134 5670.00 5670.0100 -0.0100
140 5700.00 5700.0095 -0.0095
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.. Spectrum
Test Conditions Channel Frequency (MHz) Frequency (MHz) AF (MHz)

36 5180.00 5180.0100 -0.0100

38 5190.00 5190.0096 -0.0096

44 5220.00 5220.0095 -0.0095

46 5230.00 5230.0098 -0.0098

48 5240.00 5240.0100 -0.0100

52 5260.00 5260.0085 -0.0085

54 5270.00 5270.0099 -0.0099

. o 60 5300.00 5300.0089 -0.0089
Tmin (-20)°C} Vnom (120)V 62 5310.00 5310.0100 -0.0100
64 5320.00 5320.0100 -0.0100

100 5500.00 5500.0093 -0.0093

102 5510.00 5510.0098 -0.0098

110 5590.00 5590.0100 -0.0100

118 5600.00 5600.0097 -0.0097

134 5670.00 5670.0094 -0.0094

140 5700.00 5700.0095 -0.0095
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Product : 802.11 a/b/g/n module
Test [tem : Frequency Stability
Test Site : Temperature Chamber
Test Mode Carrier Wave (for 802.11a/n-20MHz Channel) (AFTER 10mins)
. Spectrum Frequency AF
Test Conditions Channel Frequency (MHz)
(MH2) (MHz2)
36 5180.00 5180.0064 -0.0064
38 5190.00 5190.0089 -0.0089
44 5220.00 5220.0095 -0.0095
46 5230.00 5230.0085 -0.0085
48 5240.00 5240.0099 -0.0099
52 5260.00 5260.0085 -0.0085
54 5270.00 5270.0098 -0.0098
o 60 5300.00 5300.0089 -0.0089
Toom (20)°C | Viom (120)V 62 5310.00 5310.0100 20.0100
64 5320.00 5320.0100 -0.0100
100 5500.00 5500.0096 -0.0096
102 5510.00 5510.0100 -0.0100
110 5590.00 5590.0100 -0.0100
118 5600.00 5600.0099 -0.0099
134 5670.00 5670.0100 -0.0100
140 5700.00 5700.0095 -0.0095
36 5180.00 5180.0058 -0.0058
38 5190.00 5190.0099 -0.0099
44 5220.00 5220.0095 -0.0095
46 5230.00 5230.0085 -0.0085
48 5240.00 5240.0098 -0.0098
52 5260.00 5260.0085 -0.0085
54 5270.00 5270.0098 -0.0098
o 60 5300.00 5300.0085 -0.0085
Tmax (55)°C | - Vnom (120)V 62 5310.00 5310.0100 -0.0100
64 5320.00 5320.0100 -0.0100
100 5500.00 5500.0068 -0.0068
102 5510.00 5510.0100 -0.0100
110 5590.00 5590.0098 -0.0098
118 5600.00 5600.0097 -0.0097
134 5670.00 5670.0099 -0.0099
140 5700.00 5700.0095 -0.0095
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. Spectrum Frequency AF
Test Conditions Channel Frequency (MHz)

(MH2) (MHz)
36 5180.00 5180.0100 -0.0100
38 5190.00 5190.0089 -0.0089
44 5220.00 5220.0095 -0.0095
46 5230.00 5230.0098 -0.0098
48 5240.00 5240.0094 -0.0094
52 5260.00 5260.0085 -0.0085
54 5270.00 5270.0098 -0.0098
. o 60 5300.00 5300.0089 -0.0089
Tmin (:20)°C | Vnom (120)V 62 5310.00 5310.0100 20.0100
64 5320.00 5320.0100 -0.0100
100 5500.00 5500.0093 -0.0093
102 5510.00 5510.0096 -0.0096
110 5590.00 5590.0100 -0.0100
118 5600.00 5600.0097 -0.0097
134 5670.00 5670.0100 -0.0100
140 5700.00 5700.0095 -0.0095
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9. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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Attachment 1: EUT Test Photographs
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Attachment 2: EUT Detailed Photographs
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