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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, 2012
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2012
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
Pre-Amplifier QTK QTK-AMP-03 / 0003 May, 2012
X |Pre-Amplifier QTK AP-180C / CHM 0906076 Sep., 2011
Pre-Amplifier MITEQ AMF-4D-180400-45-6P/ 925975 Mar, 2012
X |Spectrum Analyzer |Agilent E4407B / US39440758 May, 2012
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2011
X  |Coaxial Cable QuicTek QTK-CABLE/ CABS5S 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

RF Cable
EUT D:D Spectrum
Analyzer
SMA
RF Radiated Measurement:
le M am | >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
i O (om
% To Receiver| | Pre-
Amplifier

IJ ll

6.3. Limits

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 Play-Fi Receiver
Test [tem Band Edge
Test Site No.3 OATS
Test Mode

Fundamental Filed Strength

Mode 1: Transmit (802.11b 1Mbps) -MCU 162MHz

Antenna Frequency |Correction Factor . Emission Level Detector
Pole [MHz] [dB/m] Reading Level [dBuVl| 5 V/m|
Horizontal 2412 31.639 71.01 102.648 Peak
Horizontal 2412 31.639 67.12 98.758 Average
Vertical 2412 30.95 69.5 100.449 Peak
Vertical 2412 30.95 65.5 96.449 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Limit
Pole (MI:Ilz) ! (dBuV/m) A (dB) Fizl;]l;lslt\tf;‘lg)th (dBuV/m) | Detector
Horizontal 2389.8 102.648 36.597 66.051 74.000 Peak
Horizontal 2389.3 98.758 55.924 42.834 54.000 Average
Vertical 2389.8 100.449 36.597 63.852 74.000 Peak
Vertical 2389.3 96.449 55.924 40.525 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

T Agilent Spectrum Analyzer

- Swept SA

1 S0Q | | | AC | SENSE:INT] | ALIGRN AUTO |12:57:52 PM Jan 16, 2012
[Marker 1_2.410900000000 GHz \ #Avg Type: Pwr(RMS)  Tace[12045¢| eakSearch
. . T Trig:Free Run Avg|Held:> 1001100 THPE | bt
| MPUGRE PG Past S datten: 56 4B Bl DM,
MKr1 2.410 9 GHz NEAERERR
19gBidiy_Ref 20.00 dBm 8.509 dBm
100
. Next Right|
10,0
-20.0 \'m W
-30.0 M'MMM i Next Left]
00 I
0.0
P Marker Deltal|
70.0
Center 2.39000 GHz Span 100.0 MHZ
Res BW 1.0 MHz #VEBW 1.0 MHz #Sweep 500 ms (1001 pts) MKr—CF
| X C [ v [ FUNCTION FUNCTION WIDTH
N [1]Ff 241089 GHz 8.509 dBm
2N 1]Ff 2.3900 GHz -12.331 dBm
3N |1|f 2.389 8 GHz -28.088 dBm
g Mkr—RefLvf
8
7
8
9 More
10 10f2
12
MSG STATUS

T Agilent Spectrum Analyzer

- Swept SA

7 son | | | AL | SEMSEINT] | SLIGHAUTO  [01:01:01 PM Jan 16, 2012
Marker 1_2.410800000000 GHz \ #Avg Type: Pwr(RMS)  Tace[l25455| ek Search
- 3 T3 Trig:Free Run Avg|Hold: 15100 TYPE |41 it
| R i ™ BAitan: 56 dB 2 LR
Mkr1 2.410 8 GHZ NEEERE
10 dBidiv__ Ref 20.00 dBm 6.545 dBm
Log 1
o
Next Right|
0.00
-10.0 / \
-200 j./ \
-30.0 Next Left|
-40.0 L] /J \
2 1%
00 j | I
N oY N =y
I Marker Deltaj
-70.0
Center 2.39000 GHz Span 100.0 MHZ
| Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) MKr_.CF
| ol x| v [ FUNCTION [ FUNCTIONWIDTH
1] f 24108 GHz 6.545 dBm
1]f 2.390 0 GHz 52.478 dBm
11 f 23893 GHz -49.379 dBm
Mkr—RefLvIf
More
10f2
MSG STATUS
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Product
Test Item
Test Site
Test Mode

Play-Fi Receiver
Band Edge
No.3 OATS
Mode 1: Transmit (802.11b 1Mbps) -MCU 162MHz

Fundamental Filed Strength

Antenna Frequency |Correction Factor . Emission Level Detector
Pole [MHz] [dB/m] Reading Level [dBuVl| 5 V/m|
Horizontal 2462 32.019 67.5 99.519 Peak
Horizontal 2462 32.019 63.69 95.709 Average
Vertical 2462 31.29 66.29 97.58 Peak
Vertical 2462 31.29 62.43 93.72 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Limit
Pole (MI:Ilz) ! (dBuV/m) A (dB) Fizl;]l;lslt\tf;‘lg)th (dBuV/m) | Detector
Horizontal 2485.1 99.519 31.819 67.7 74.000 Peak
Horizontal 2488.1 95.709 63.949 31.76 54.000 Average
Vertical 2485.1 97.58 31.819 65.761 74.000 Peak
Vertical 2488.1 93.72 63.949 29.771 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

T Agilent Spectrum Analyzer - Swept SA

ge Delta

LXI S0Q | | | AC | SEMSEINT] | ALIGH AUTO |D4:50:41 PM Jan 16, 2012
Marker 1 2.461000000000 GHz \ Aivg Type: Log-Pwr macE[laze5a| ook Search
Tnput: RF PHO: Fast (50 Trig: Free Run Avg|Hold:> 1001100 THPE M bty
| IFGain:Low Atten: 30 dB DET|P WMMNN
Mkr1 2.461 0 GHZ NE PR
10 dBidiv__Ref 20.00 dBm 6.688 dBm
Log 1
10.0 ’
i P e Next Right
-10.0 / \
200 Ir \-\“ g
300 U Next Left|
-4EI.EII|| U\J‘i | 1 O T
il O
I Marker Deltal
-70.0
Center 2.48350 GHz Span 100.0 MHZ
| Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) MKr_CF
| M CL [ v [ FUNCTION [ FUNCTIONW
N 1]Ff 2.4610 GHz 6.688 dBm

2 NT1[F 2.4835 GHz -48.869 dBm

3[NT1[Ff 2.485 1 GHz 25.131 dBm

g MKr—RefLvi|

[

7

)

9 More
1? 10f2
12

MSG STATUS

T Agilent Spectrum Analyzer - Swept SA

L S0 5 | | | AC | SENSE:INT] | ALTGH AUTO |04:51:47 PM Jan 16, 2012
Marker 1_2.461200000000 GHz \ Avg Type: Log-Pur mace[ioz456| Feak Search
5 7 = Trig:Free Run Avg|Hold: 4100 TYPE| 1M ikt
| MpUERE e ien: 30 4B g NN
MKr1 2.461 2 GHz NEXtPERk
10 g8ian _Ref 20.00 dBm 3.834 dBm
100 ’1
iR Pata Next Right|
100 fJ \’\
-20.0 \\
300 Next Left
400 F/ L
. IV r\\ o
-50.0
Marker Deltajf
-/00
|Center 2.48350 GHz Span 100.0 MHZ]
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) MKr—CF
| x| v [ FUNCTION | FUNCTIONWIDTH FUNCTID E
2.4612 GHz 3.834 dBm
2.4835 GHz 50.918 dBm
2.488 1 GHz 50.115 dBm
Mkr—RefLvijf
More
10f2
MSG STATUS
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Product
Test Item
Test Site
Test Mode

Play-Fi Receiver

Band Edge
No.3 OATS

Mode 2: Transmit (802.11g 6Mbps) -MCU 162MHz

Fundamental Filed Strength

Antenna Frequency |Correction Factor . Emission Level Detector
Pole [MHz] [dB/m] Reading Level [dBuVl| 5 v/m]
Horizontal 2412 31.639 69.79 101.428 Peak
Horizontal 2412 31.639 60.3 91.938 Average
Vertical 2412 30.95 64.7 95.649 Peak
Vertical 2412 30.95 55.15 86.099 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Antenna Test Fr n Fundamental Band Edge Limit
Psle ” (Mi(ll;)e N l(ldl(BluV/em) A (dB) Fif;‘;i:f;g)th (dBuV/m) Detector
Horizontal 2388.1 101.428 32.376 69.052 74.000 Peak
Horizontal 2390 91.938 43.257 48.681 54.000 Average
Vertical 2388.1 95.649 32.376 63.273 74.000 Peak
Vertical 2390 86.099 43.257 42.842 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

T Agilent Spectrum Analyzer - Swept SA

Z’T S0Q | | | AC | SEMSEINT] | ALIGH AUTO |D1:32:52 PM Jan 16, 2012
Marker 1 2.413400000000 GHz \ #vg Type: Pwr(RMS)  TacE[1oa45n| Feak Search
Tnput: RF PHO: Fast (50 Trig: Free Run Avg|Hold:> 1001100 Ly
| IFGain:Low HAtten: 36 dB DET|P WMMNN
Mkr1 2.413 4 GHzZ NEPERk
10 dBidiv  Ref 20.00 dBm 7.673 dBm
Log 1
4
10.0
- A LA Next Right
-10.0 . / \
200 A2 / \'L.'.\,,'V\
200 (Yo" o Next Left
=
0.0 a 1l I.J.rb"//wm
Lot rad A A A T LT U e =
-50.0
I Marker Deltal
-70.0
Center 2.39000 GHz Span 100.0 MHZ
| Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) MKr_CF
| R el % [ v [ FUNCION [ FoNCionwom
N [1]f 24134 GHz 7.673 dBm
2 N1 ]f 23900 GHz 27.347 dBm
3[N[1]f 23881 GHz 24,703 dBm
g MKr—RefLvi|
6
7
8
9 More
1? 10f2
12
MSG STATUS
Average Detector of conducted Band Edge Delta

1—". S0Q | | | AC | SEMSEINT] | ALIGH AUTO |D1:35:12 PM Jan 16, 2012
Marker 1 2.413700000000 GHz \ #vg Type: Pwr(RMS)  TacE[1oa45s| Feak Search
Input: RF PNO: Fast (50 Trig: Free Run Avg|Hold: 12100 THPE M bty
| IFGain:Low HAtten: 36 dB DET|P WMMNN
Mkr1 2.413 7 GHzZ NEPERk
10dBian _Ref 20.00 dBm 0.678 dBm
10.0 1
it Next Right
-10.0 f
-200 /‘ \\
300 Next Left|
2
-40.0 K
500
I Marker Deltal
-70.0
Center 2.39000 GHz Span 100.0 MHZ
| Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) MKr_CF
| 40DE CL [ v [ FUNCTION [ FUNCTIONWIDTH FUNCTION VALUE
N 1][f 24137 GHz 0.678 dBm
2 N1 f 2.390 0 GHz 42,579 dBm
3
g MKr—RefLvi|
6
7
8
9 More
1? 10f2
12
MSG STATUS
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Play-Fi Receiver

Band Edge
No.3 OATS

Mode 2: Transmit (802.11g 6Mbps) -MCU 162MHz

Antenna Frequency |Correction Factor . Emission Level Detector
Pole [MHz] [dB/m] Reading Level [dBuV| 5 V/m]
Horizontal 2462 30.95 67.9 98.849 Peak
Horizontal 2462 30.95 58.41 89.359 Average
Vertical 2462 31.29 66.56 97.85 Peak
Vertical 2462 31.29 57.14 88.43 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Limit
Pole (M}(Ilz) ! (dBuV/m) A(dB) Fif;‘;lslt\tfzsth (dBuV/m) | Detector
Horizontal 2494 98.849 33.737 65.112 74.000 Peak
Horizontal 2483.5 89.359 50.193 39.166 54.000 Average
Vertical 2494 97.85 33.737 64.113 74.000 Peak
Vertical 2483.5 88.43 50.193 38.237 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

T Agilent Spectrum Analyzer

- Swept SA

1 S0Q | | | AC | SENSE:INT] | ALIGAN AUTO |04:47:26 PM Jan 16, 2012
[Marker 1_2.463800000000 GHz \ Avg Type: Log-Pwr macE[i23455| ek Search
. . 5 Trig:Free Run Avg|Held:> 1001100 THPE | bt
| R Gaintow * Atten: 30 dB BElP NRNN N
Mkr1 2.463 8 GHZ NEXEECAS
10 dBidiv__Ref 20.00 dBm 5.844 dBm
Log 1
100
. Next Right|
-10.0 / \\
]
200 \tl.nlLLl 7
300 A _—cy 1 Next Left|
400 |_||| IJJII“ bl I P I il II
£0.0 2
. Marker Deltaff
-70.0
Center 2.48350 GHz Span 100.0 MHZ
Res BW 1.0 MHz #VEBW 1.0 MHz #Sweep 500 ms (1001 pts) MKr—CF
| X C | v | FUNCTION FUNCTION WIDTH
N [1]f 2.4638 GHz 5.844 dBm
2| N 1] f 24835 GHz -31.888 dBm
3| NJ1]f 2.4940 GHz -27.893 dBm
g Mkr—RefLv(|
6
7
8
9 More
10 10f2
12
MSG STATUS

T Agilent Spectrum Analyzer

- Swept SA

7 son | | | ac | SENSE:INT] | ALIGNAUTO | 04:43:27 PM Jan 16, 2012
Marker 1_2.460100000000 GHz \ Aivg Type: Log-Pwr macE[T2z455| ook Search
- 3 T3 Trig:Free Run Avg|Hold: 141100 TYPE |41 it
| R Gainitaw * Atten: 30 dB LRI
Mkr1 2.460 1 GHZ NEEERE
19gsidi _Ref 20.00 dBm -2.703 dBm
100 1
ki ! Next Right|
400 )
-200 / \\
-30.0 Next Left|
-40.0 /‘ \
2
-50.0
I Marker Deltaj
-70.0
Center 2.48350 GHz Span 100.0 MHZ
| Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) MKr_.CF
| o % T v [ FURCION [ FUNCTONwWIDH
N [1]f 2.460 1 GHz -2.703 dBm
2 N1 ]f 24835 GHz 52,596 dBm
3
g Mkr—RefLvi|
6
7
8
9 More
1‘1’ 10f2
12
MSG STATUS
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Product
Test Item
Test Site
Test Mode

Play-Fi Receiver

Band Edge
No.3 OATS

Mode 3: Transmit - 802.11n-20BW_7.2Mbps(2.4G Band) -MCU 162MHz

Fundamental Filed Strength

Antenna Frequency |Correction Factor . Emission Level Detector
Pole [MHz] [dB/m] Reading Level [dBuV| 5 V/m]
Horizontal 2412 31.639 69.62 101.258 Peak
Horizontal 2412 31.639 59.64 91.278 Average
Vertical 2412 30.95 67.77 98.719 Peak
Vertical 2412 30.95 57.76 88.709 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Limit
Pole (Ml-(Ilz) ’ (dBuV/m) A(dB) Fif;‘;lsltéj’;‘sth (dBuv/m) | Detector
Horizontal 2389.6 101.258 34.1 67.158 74.000 Peak
Horizontal 2390 91.278 43.566 47.712 54.000 Average
Vertical 2389.6 98.719 34.1 64.619 74.000 Peak
Vertical 2390 88.709 43.566 45.143 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

T Agilent Spectrum Analyzer - Swept SA

X S0Q | | | AC | SENSE:INT] | ALIGRN AUTO |02:19:34 PM Jan 16, 2012
[Marker 1_2.413800000000 GHz \ #Avg Type: Pwr(RMS)  Tace[12045¢| eakSearch
= : = Trig:Free Ri Avg|Hold:>100/100 TYPE M it
I el
Mkr1 2.413 8 GHzZ NEXHEEDit
19gBidiy_Ref 20.00 dBm 7.586 dBm
!1
100
. ! Next Right|
10.0 J./ \\1
R 2 |
— y 1y WAy
-30.0 4 Next Left
o .
AN T I T (VW Y B[O AT
-80.0
" Marker Deltaf
700
Center 2.39000 GHz Span 100.0 MHZ
Res BW 1.0 MHz #/BW 1.0 MHz #Sweep 500 ms (1001 pts) MKr—CF
| ¥ i — FUMCTION FUNCTION WIDTH
N 1]f 24138 GHz 7.586 dBm
2l N1 [F 23900 GHz -26.736 dBm
3[N[1[F 23896 GHz 26514 dBm
g Mkr—RefLvi[|
6
7
8
9 More
10 10f2
12
MSG STATUS

[ | | AC | SENSEINT| | ALTGNAUTO  [02:23:18 PM Jan 16, 2012
Marker 1 2.415100000000 GHz | Avg Type: Log-Pwr TRACE[12 3456

X 506

Peak Search

Gl DET|P NM NN N

Input: RF PHO:- Fast 3 Trig:Free Run Avg|Hold: 51100 TYPE |1 i
| IFGain:Low Atten: 30 dB

Mkr1 2.415 1 GHZ NextPeak
19gBidiy_Ref 20.00 dBm he] ol

100 1 .
il [ ) Next Right

-10.0 /—W

-20.0 } \

-30.0

400
V"

-50.0

0.0
Marker Delta
700

Next Left|
5

Center 2.39000 GHz Span 100.0 MHZ]
| Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts)

Mkr—CF

| ol X [ v | FUNCIOV [ FUNCTIONWIDIH
N [1[f 24151 GHz 2.117 dBm
N [1][f 2.390 0 GHz -45.683 dBm

Mkr—RefLvIf

9 More
10 10f2

MSG STATUS
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Product
Test Item
Test Site
Test Mode

Play-Fi Receiver

Band Edge

No.3 OATS

Mode 3: Transmit - 802.11n-20BW_7.2Mbps(2.4G Band) -MCU 162MHz

Fundamental Filed Strength

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

Horizontal 2462 32.019 66.82 98.839 Peak
Horizontal 2462 32.019 56.88 88.899 Average
Vertical 2462 31.29 66.41 97.7 Peak
Vertical 2462 31.29 56.4 87.69 Average

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

Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Limit
Pole (M}(Ilz) ! (dBuV/m) A (dB) Fif(l;;it\tfgth (dBuV/m) | Detector
Horizontal 2488.6 98.839 33.175 65.664 74.000 Peak
Horizontal 2483.5 88.899 46.363 42.536 54.000 Average
Vertical 2488.6 97.7 33.175 64.525 74.000 Peak
Vertical 2483.5 87.69 46.363 41.327 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

T Agilent Spectrum Analyzer - Swept SA

1 S0Q | | | AC | SENSE:INT] | ALIGAN AUTO |02:49:33 PM Jan 16, 2012 Mark
Marker 3 2.488600000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 arker
| Input: RF PNO: Fast 7] Trig: F.ree Run Avg|Held:> 1001100 T;E I‘;‘IN e
IFGain:Low Atten: 30 dB SelectMarker |
Mkr3 2.488 6 GHz 3
10 dBidiv__Ref 20.00 dBm -26.207 dBm
Log 1
100
. Y Normal
-10.0 ]/ \\
3
=200
\ 24 I
300 I M <] Delt
400 “k‘\lﬂ ﬂl || | 1l | |
W]
£0.0
. Fixed
-70.0
Center 2.48350 GHz Span 100.0 MHZ
Res BW 1.0 MHz #VEBW 1.0 MHz #Sweep 500 ms (1001 pts) o
| X 0D C | v | FUNCTION FUNCTION WIDTH
1 N[1[F 2.463 2 GHz 6.968 dBm
| 2l N 1] f 24835 GHz -31.033 dBm
N [1]f 2.4886 GHz -26.207 dBm
g Properties»
6
7
8
9 More
10 10f2
12
MSG STATUS

T Agilent Spectrum Analyzer - Swept SA

7 son | | | AL | SEMSEINT] | SLIGHAUTO  |02:20:50 PM Jan 16, 2012
Marker 1_2.464700000000 GHz \ Aivg Type: Log-Pwr macE[l2z456| ook Search
- 3 T3 Trig:Free Run Avg|Hold: 101100 TYPE |41 it
| R Gainitaw * Atten: 30 dB LRI
Mkr1 2.464 7 GHzZ NEsxPeak
10 dBidiv__Ref 20.00 dBm -2.213 dBm
og
100 | 1
il ) Next Right
-10.0 V\—\
200 [I \l
-30.0 Next Left|
-40.0 ,_j 3
-50.0
I Marker Deltaj
-70.0
Center 2.48350 GHz Span 100.0 MHZ
| Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) MKr_.CF
| o] [ v | FUNCION | FUNCTIONWDTH
1] f 2.4647 GHz -2.213 dBm
1]f 2.4835 GHz 48576 dBm
11t 24835 GHz -43.576 dBm
Mkr—RefLvIf
More
10f2
MSG STATUS

Page: 119 of 178



[ QuieTek

Report No. 123306R-RFUSP42V01

Product Play-Fi Receiver
Test [tem Band Edge

Test Site No.3 OATS

Test Mode

Fundamental Filed Strength

Mode 4: Transmit - 802.11n-40BW_15Mbps(2.4G Band) -MCU 162MHz

Antenna Frequency |Correction Factor . Emission Level Detector
Pole [MHz] [dB/m] Reading Level [dBuVl|— p V/m]
Horizontal 2422 31.715 65.76 97.475 Peak
Horizontal 2422 31.715 56.41 88.125 Average
Vertical 2422 31.017 64.53 95.547 Peak
Vertical 2422 31.017 55.02 86.037 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Limit
Pole (M}(Ilz) ! (dBuV/m) A (dB) Fif(l;;it\tfgth (dBuV/m) | Detector
Horizontal 2387 97.475 31.722 65.753 74.000 Peak
Horizontal 2390 88.125 36.336 51.789 54.000 Average
Vertical 2387 95.547 31.722 63.825 74.000 Peak
Vertical 2390 86.037 36.336 49.701 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

T Agilent Spectrum Analyzer - Swept SA
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Play-Fi Receiver
Band Edge
No.3 OATS

Mode 4: Transmit - 802.11n-40BW_15Mbps(2.4G Band) -MCU 162MHz

Antenna Frequency |Correction Factor . Emission Level Detector
Pole [MHz] [dB/m] Reading Level [dBuV| 5 V/m]
Horizontal 2452 31.944 63.83 95.774 Peak
Horizontal 2452 31.944 54.32 86.264 Average
Vertical 2452 31.222 63.45 94.672 Peak
Vertical 2452 31.222 53.97 85.192 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Limit
Pole (Ml-(Ilz) ’ (dBuV/m) A(dB) Fif;‘;lsltéj’;‘sth (dBuv/m) | Detector
Horizontal 2490.7 95.774 29.35 66.424 74.000 Peak
Horizontal 2483.5 86.264 40.173 46.091 54.000 Average
Vertical 2490.7 94.672 29.35 65.322 74.000 Peak
Vertical 2483.5 85.192 40.173 45.019 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

T Agilent Spectrum Analyzer - Swept SA
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Play-Fi Receiver
Band Edge
No.3 OATS

Mode 1: Transmit (802.11b 1Mbps) -MCU 166MHz

Antenna Frequency |Correction Factor . Emission Level Detector
Pole [MHz] [dB/m] Reading Level [dBuV| 5 V/m]
Horizontal 2412 31.639 71.15 102.788 Peak
Horizontal 2412 31.639 67.39 99.028 Average
Vertical 2412 30.95 66.82 97.769 Peak
Vertical 2412 30.95 62.66 93.609 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Limit
Pole (Ml-(Ilz) ’ (dBuV/m) A(dB) Fif;‘;lsltéj’;‘sth (dBuV/m) | Detector
Horizontal 2389.8 102.788 36.597 66.191 74.000 Peak
Horizontal 2389.3 99.028 55.924 43.104 54.000 Average
Vertical 2389.8 97.769 36.597 61.172 74.000 Peak
Vertical 2389.3 93.609 55.924 37.685 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

T Agilent Spectrum Analyzer

- Swept SA
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Product
Test Item
Test Site
Test Mode

Play-Fi Receiver
Band Edge
No.3 OATS
Mode 1: Transmit (802.11b 1Mbps) -MCU 166MHz

Fundamental Filed Strength

Antenna Frequency |Correction Factor . Emission Level Detector
Pole [MHz] [dB/m] Reading Level [dBuVl| 5 V/m|
Horizontal 2462 32.019 69.1 101.119 Peak
Horizontal 2462 32.019 65.21 97.229 Average
Vertical 2462 31.29 65.51 96.8 Peak
Vertical 2462 31.29 61.92 93.21 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Limit
Pole (MI:Ilz) ! (dBuV/m) A (dB) Fizl;]l;lslt\tf;‘lg)th (dBuV/m) | Detector
Horizontal 2485.1 101.119 31.819 69.3 74.000 Peak
Horizontal 2488.1 97.229 63.949 33.28 54.000 Average
Vertical 2485.1 96.8 31.819 64.981 74.000 Peak
Vertical 2488.1 93.21 63.949 29.261 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

T Agilent Spectrum Analyzer - Swept SA
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Product
Test Item
Test Site
Test Mode

Play-Fi Receiver

Band Edge
No.3 OATS

Mode 2: Transmit (802.11g 6Mbps) -MCU 166MHz

Fundamental Filed Strength

Antenna Frequency |Correction Factor . Emission Level Detector
Pole [MHz] [dB/m] Reading Level [dBuVl| 5 v/m]
Horizontal 2412 31.639 69.75 101.388 Peak
Horizontal 2412 31.639 60.56 92.198 Average
Vertical 2412 30.95 66.13 97.079 Peak
Vertical 2412 30.95 57.19 88.139 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Antenna Test Fr n Fundamental Band Edge Limit
Psle ” (Mi(ll;)e N l(ldl(BluV/em) A (dB) Fif;‘;i:f;g)th (dBuV/m) Detector
Horizontal 2388.1 101.388 32.376 69.012 74.000 Peak
Horizontal 2390 92.198 43.257 48.941 54.000 Average
Vertical 2388.1 97.079 32.376 64.703 74.000 Peak
Vertical 2390 88.139 43.257 44.882 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

e Delta

Tl Agilent Spectrum Analyzer - Swapt SA
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Play-Fi Receiver
Band Edge
No.3 OATS

Mode 2: Transmit (802.11g 6Mbps) -MCU 166MHz

Antenna Frequency |Correction Factor . Emission Level Detector
Pole [MHz] [dB/m] Reading Level [dBuV| 5 V/m]

Horizontal 2462 32.019 69.07 101.089 Peak

Horizontal 2462 32.019 59.54 91.559 Average
Vertical 2462 31.29 65.83 97.12 Peak

Vertical 2462 31.29 56.56 87.85 Average

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

Average detector: RBW=1MHz, VBW=10Hz

Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Limit
Pole (M}(Ilz) ! (dBuV/m) A(dB) Fif;‘;lslt\tfzsth (dBuV/m) | Detector
Horizontal 2494 101.089 33.737 67.352 74.000 Peak
Horizontal 2483.5 91.559 50.193 41.366 54.000 Average
Vertical 2494 97.12 33.737 63.383 74.000 Peak
Vertical 2483.5 87.85 50.193 37.657 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
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Product
Test Item
Test Site
Test Mode

Play-Fi Receiver

Band Edge
No.3 OATS

Mode 3: Transmit - 802.11n-20BW_7.2Mbps(2.4G Band) -MCU 166MHz

Fundamental Filed Strength

Antenna Frequency |Correction Factor . Emission Level Detector
Pole [MHz] [dB/m] Reading Level [dBuV| 5 V/m]
Horizontal 2412 31.639 69.95 101.588 Peak
Horizontal 2412 31.639 60.35 91.988 Average
Vertical 2412 30.95 65.55 96.499 Peak
Vertical 2412 30.95 55.36 86.309 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Limit
Pole (Ml-(Ilz) ’ (dBuV/m) A(dB) Fif;‘;lsltéj’;‘sth (dBuv/m) | Detector
Horizontal 2389.6 101.588 34.1 67.488 74.000 Peak
Horizontal 2390 91.988 43.566 48.422 54.000 Average
Vertical 2389.6 96.499 34.1 62.399 74.000 Peak
Vertical 2390 86.309 43.566 42.743 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: 132 of 178



B QuieTek

Report No. 123306R-RFUSP42V01

Peak Detector of conducted Band Edge Delta

Tl Agilent Spectrum Analyzer - Swept SA
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Product
Test Item
Test Site
Test Mode

Play-Fi Receiver

Band Edge

No.3 OATS

Mode 3: Transmit - 802.11n-20BW_7.2Mbps(2.4G Band) -MCU 166MHz

Fundamental Filed Strength

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

Horizontal 2462 32.019 69.03 101.049 Peak
Horizontal 2462 32.019 58.77 90.789 Average
Vertical 2462 31.29 65.93 97.22 Peak
Vertical 2462 31.29 56.11 87.4 Average

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

Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Limit
Pole (M}(Ilz) ! (dBuV/m) A (dB) Fif(l;;it\tfgth (dBuV/m) | Detector
Horizontal 2488.6 101.049 33.175 67.874 74.000 Peak
Horizontal 2483.5 90.789 46.363 44.426 54.000 Average
Vertical 2488.6 97.22 33.175 64.045 74.000 Peak
Vertical 2483.5 87.4 46.363 41.037 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

X 500 | | | AC | SENSEINT| | ALIGN AUTOD |02:49:33 PM Jan 16, 2012
Marker 3 2.488600000000 GHz | Avg Type: Log-Pur WACE[123 456 Marker
Tnput: RF PNO: Fast 5 Trig: Free Run Avg|Hold:>100/100 TYPE f};’lmm
I IFGain:Low Atten: 30 dB 25 Select Marker
Mkr3 2.488 6 GHZ 3"
10 dBtaiv Ref 20.00 dBm -26.207 dBm
1
10.0
— \ Normal
-10.0 l!/ \\
3
200
\ 24 I
300 fm I M ] Delt
400 “L‘\Iﬂ ﬂl || | | | |
B )1 (VAN AT R
™ Fixed
-70.0
Center 2.48350 GHz Span 100.0 MHZ]
| Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) ol
| ol = | v [ FUNCTION [ FUNCTION'wID
f 2.4632 GHz 6.968 dBm
I f 2.4835 GHz 31.033 dBm
f 2.4886 GHz -26.207 dBm
Properties»
More
10f2
IMSG STATUS
Average Detector of conducted Band Edge Delta

—!: 502 | | | AC | SENSE:INT| | ALIGN AUTOD \02:29:58 PM Jan 16, 2012
Marker 1_2.464700000000 GHz | Avg Type: Log-Pwr WacE[ioa456| ook Search
Tnput: RF PNO: Fast (50 Trig: Free Run Avg|Hold: 10100 THPE M bt
I IFGain:Low Atten: 30 dB g™ NHHH
Mkr1 2.464 7 GHzZ NextPeak
10dBidiv__Ref 20.00 dBm -2.213 dBm
og
100 1
i [ ) Next Right
-10.0 v‘"—\
=200 I[ \l
300 Next Left
-40.0 ,J 3
500
e Marker Delta
700
|Center 2.48350 GHz Span 100.0 MHZ]
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) Mir—CF
| of . x [ v ] FuNction
N [1]F 2.4647 GHz 2213 dBm
2N [1[f 2.4835 GHz 48,576 dBm
3(N[1[f 2.4835 GHz 48,576 dBm
g Mkr—RefLvi|
6
7
8
9 More
1? 10f2
12
IMSG STATUS
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Product Play-Fi Receiver
Test [tem Band Edge

Test Site No.3 OATS

Test Mode

Fundamental Filed Strength

Mode 4: Transmit - 802.11n-40BW_15Mbps(2.4G Band) -MCU 166MHz

Antenna Frequency |Correction Factor . Emission Level Detector
Pole [MHz] [dB/m] Reading Level [dBuVl|— p V/m]
Horizontal 2422 31.715 66.03 97.745 Peak
Horizontal 2422 31.715 56.35 88.065 Average
Vertical 2422 31.017 65.56 96.577 Peak
Vertical 2422 31.017 56.22 87.237 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Limit
Pole (M}(Ilz) ! (dBuV/m) A (dB) Fif(l;;it\tfgth (dBuV/m) | Detector
Horizontal 2387 97.745 31.722 66.023 74.000 Peak
Horizontal 2390 88.065 36.336 51.729 54.000 Average
Vertical 2387 96.577 31.722 64.855 74.000 Peak
Vertical 2390 87.237 36.336 50.901 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

X 500 | | | AC | SENSEINT| | ALIGN AUTOD |02:34:46 PM Jan 16, 2012
Marker 1_2.419700000000 GHz | Avg Type: Log-Pur macE[ioz456| ook Search
Tnput: RF PNO: Fast 5 Trig: Free Run Avg|Hold:>100/100 THPE| 1M bttt
I IFGain:Low Atten: 30 dB DET|P NMMNN N
MKkr1 2.419 7 GHZ NextPeak
jodsiciv _Ref 20.00 dBm 4.295 dBm
100 —__#1
000 ) P Next Right
100 /
200 Ay’* 2 /
300 Lw Next Left
WIS g B
-40.0 by—d— IMMM
L AL
A00
e Marker Delta/|
700
Center 2.39000 GHz Span 100.0 MHZ]
| Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) Mkr_CF
| MKR] MO cfsoll  x [ v [ FUNCTION ] FUNCTIONwWID
f 24197 GHz 4.295 dBm
f 2.390 0 GHz -29.625 dBm
f 2.387 0 GHz 27.427 dBm
Mkr—RefLvi|
More
10of2
IMSG STATUS

Average Detector of conducted Band Edge Delta

X 502 | | AT | SEMSE:INT| | ALIGN AUTO |D2:35:47 PM Jan 16, 2012

|
Marker 1_2.425300000000 GHz | Avg Type: Log-Pwr WaCE[1oa456| ook Search
Tnput: RF PNO: Fast (50 Trig: Free Run Avg|Hold: 41100 THPE M bt
I IFGain:Low Atten: 30 dB g™ NHHH
Mkr1 2.425 3 GHzZ NextPeak
[odiciv_Ref 20.00 dBm -4.982 dBm
100
i '1 Next Right
00 e [
=200 {{
300 i Next Left
400 —
500
_—_'___'_/
e Marker Delta
700
|Center 2.39000 GHz Span 100.0 MHZ]
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) Mir—CF
| 1 S A A Y
N |[1]F 24253 GHz 1982 dBm
2 N1 [f 23900 GHz 41,318 dBm
3
g Mkr—RefLvi|
6
7
8
9 More
1? 10f2
12
IMSG STATUS
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Play-Fi Receiver
Band Edge
No.3 OATS

Mode 4: Transmit - 802.11n-40BW_15Mbps(2.4G Band) -MCU 166MHz

Antenna Frequency |Correction Factor . Emission Level Detector
Pole [MHz] [dB/m] Reading Level [dBuV| 5 V/m]
Horizontal 2452 31.944 66.52 98.464 Peak
Horizontal 2452 31.944 56.94 88.884 Average
Vertical 2452 31.944 64.3 96.244 Peak
Vertical 2452 31.944 54.72 86.664 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Antenna Test Frequenc Fundamental Band Edge Limit
Pole (Ml-(Ilz) ’ (dBuV/m) A(dB) Fif;‘;lsltéj’;‘sth (dBuv/m) | Detector
Horizontal 2490.7 98.464 29.35 69.114 74.000 Peak
Horizontal 2483.5 88.884 40.173 48.711 54.000 Average
Vertical 2490.7 96.244 29.35 66.894 74.000 Peak
Vertical 2483.5 86.664 40.173 46.491 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

X 500 | | | AC | SENSEINT| | ALIGN AUTOD |02:42:07 PM Jan 16, 2012
Marker 1_2.449700000000 GHz | Avg Type: Log-Pur macE[io3456| ook Search
Tnput: RF PNO: Fast 5 Trig: Free Run Avg|Hold:>100/100 THPE| 1M bttt
I IFGain:Low Atten: 30 dB DET|P NMMNN N
MKr1 2.449 7 GHzZ NextPeak
jodsiciv _Ref 20.00 dBm 3.947 dBm
10.0 1
— Next Right|
-10.0 \
200 \l | v, Y3
. b‘wr'uw " I Next Left
400 u""‘\ﬂ-uj. Ve labty L |
wlt'il.amw
500
e Marker Delta/|
-70.0
Center 2.48350 GHz Span 100.0 MHZ]
| Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) Mkr_CF
| [scer % [ v [ FUNCTION ] FUNC D
N |[1]|f 24497 GHz 3.947 dBm
2| N1 f 2.483 5 GHz -31.552 dBm
3[N[1]F 2.490 7 GHz -25.403 dBm
g Mkr—RefLvi|
6
7
8
9 More
10 10f2
12
IMSG STATUS

X 500 | | | AC | SENSEINT| | ALIGN AUTOD |02:43:22 PM Jan 16, 2012
Marker 1_2.455200000000 GHz | Avg Type: Log-Pwr macE[1o3456| ook Search
. . — Trig: Free Run Avg|Held: 6100 THPE |1 et
| S amiLow ™ Atten: 30 dB BRd” NNNAN
Mkr1 2.455 2 GHzZ NERLEEBl
19 dBidiy_Ref 20.00 dBm -5.352 dBm
10.0
— ’1 Next Right|
-100 =
-200 \\
00 \ Next Left
-400 2
A0.0 R
600 T
Marker Deltajj
700
Center 2.48350 GHz Span 100.0 MHZ
| Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) Mir—CF
| [scil % [ v [ FUNCTION ] FUNCTIONWIDTH FUNCTION VELUE
1. f 2.455 2 GHz 5352 dBm
1] f 2.483 5 GHz -45.525 dBm
Mkr—RefLvi|
More
10of2
IMSG STATUS

Page: 139 of 178



E4 QuieTek Report No. 123306R-RFUSP42V01

7. Occupied Bandwidth

7.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2012
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2012

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

Ut 1

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 : Play-Fi Receiver
Test [tem : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2412MHz) -MCU 162MHz
Frequenc Measurement Level Required Limit
Channel No. (1\C/l[Hz) Y (kHz) d (kHz) Result
1 2412.00 10250 >500 Pass

Figure Channel 1:

Agilent Spectrum Analyzer - Swept SA

X RL | RF |soa  ac | | | SEMSE:INT] | ALIGN ALUTO |05:49:13 PM &pr 13, 2012
[Center Freq 2.412000000 GHz \ Avg Type: Log-Pwr mAcE[l2z456|  Todueney
PNO: Fast (50 T1rig:Free Run TPE| M bttt
| IFGain:Low Atten: 30 dB DETIEh B
MKr2 2.406 90 GHz AETINE
10 dBidiv _ Ref 20.00 dBm -0.39 dBm
Log 1
100 2 PR A 3 Center Freqf
o0 e T 22| 5 412000000 GHz
00 v S
-20.0
- StartFreq(|
) 2.387000000 GHz|
-40.0
-50.0 frerrtm L T
0.0 Stop Freq(|
700 2.437000000 GHz|
|Center 2.41200 GHz Span 50.00 MHZ CF St
€p
Res BW 300 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) 0060 M=
| ODE[ TR x| v [ FUNCTION ] FUNCTIONWIDTH FUNCTION VALUE Auto Man
1 N [1 2.412 60 GHz 5.61 dBm
N 2.406 90 GHz 0.39 dBm
g N 2.417 16 GHz 078 dBm FreqOffset
5 0Hz
3
7
]
9
10
11
12
MSG STATUS
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Product : Play-Fi Receiver
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2437MHz) -MCU 162MHz
Frequenc Measurement Level Required Limit
Channel No. (1\(}[HZ) y (kHz) d (kHz) Result
6 2437.00 10300 >500 Pass

Figure Channel 6:

Agilent Spectrum Analyzer - Swept SA
Xl RL | RF |06  ac | | | SEMSE:NT] | ALIGHALTO |05:51:41 PM Apr 19, 2012

[Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TRACE[103 45 6 Frequency
PNO: Fast (50 Trig: Free Run THPE|IM ikt
| IFGain:Low Atten: 30 dB DET|P WMMNN
MKr2 2.431 85 GHz AT e
10d8idiv__Ref 20.00 dBm -2.20 dBm
ogd
1
188 ‘2 S 3 Center Freq
oo ARV T P, L24dB| 2 437000000 GHz
-10.0
-20.0
|- StartFreq(|
2.412000000 GHz|
R Al / v LY. S
-60.0 Stop Freq
700 2.462000000 GHz|
|Center 243700 GHz Span 50.00 MHZ P
€p
Res BW 300 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) &i0050 Mz
| KR M ‘ x| v [ FUNCTION ] FUNCTIONWIDTH UNC U Auto Man
1 N [ 1 2.437 60 GHz 5.06 dBm
2] N1 2.43185 GHz 220 dBm
3 N 2.442 16 GHz 132 dBm FreqOffset
5 0Hz
3
7
]
9
10
11
12
MSG STATUS
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Product : Play-Fi Receiver
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2462MHz) -MCU 162MHz
Frequenc Measurement Level Required Limit
Channel No. q y q Result
(MHz) (kHz) (kHz)
11 2462.00 10300 >500 Pass
Figure Channel 11:
Agilent Spectrum Analyzer - Swept SA
Xl RL I RF |soe  ac | | | SENSE:INT| | ALTGNAUTO  |05:54:09 PM apr 19,2012
[Center Freq 2.462000000 GHz \ Avg Type: Log-Pwr macloz4se|  Frequency
PHO: Fast (g0 Trig: Free Run T PE |41 bflabiohiyt
| IFGain:Low Atten: 30 dB DET|P WMMHNN
Mkr2 2.456 85 GHZ AlltocTUne
10 g8ian _Ref 20.00 dBm -3.46 dBm
100 2 1 3 Center Freq||
0.00 PRI A e 4| 2462000000 GHz
710 D .ﬁ. 1 m
200 b
300 : StartFreq(|
Vel o 2.437000000 GHz
-40.0 - —
-60.0 Stop Freq|
700 2.487000000 GHz
|Center 2.46200 GHz Span 50.00 MHZ] CF Step
Res BW 300 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) 0050 Nkl
| K 5 I I U | |Ato Man
1N [1)f 2462 50 GHz 368 dBm
2N 1] f 2.456 85 GHz 3.46 dBm
3 N 1] f 2467 15 GHz -2.74 dBm Freq Offset
5 0 Hz
3
Fi
8
9
10
11
12
MSG STATUS
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Product : Play-Fi Receiver
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2412MHz) -MCU 162MHz
Frequenc Measurement Level Required Limit
Channel No. (1\(}[HZ) y (kHz) d (kHz) Result
1 2412.00 16550 >500 Pass

Figure Channel 1:

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF |s0e  ac | | | SEMSEINT] | ALIGH AUTO | D5:56:41 PM Apr 19, 2012 F
[Center Freq 2.412000000 GHz I Avg Type: Log-Pwr TRecE[i 55456 requency
PNO: Fast (50 Trig: Free Run TYPE M bbbt
| IFGain:Low Atten: 30 dB DET|P WMMNN
MKr2 2.403 75 GHz AT e
10dBidiv__Ref 20.00 dBm -3.83 dBm
og
18.0 2 3 Center Freq|
0.00 . i o i G -s#ruerd | 2,412000000 GHz
0.0 i )
-200
Voo StartFreq(|
o arp 2.387000000 GHz
40,0 e
500
0.0 Stop Freqf|
700 2.437000000 GHz
|Center 2.41200 GHz Span 50.00 MHZ P
ep
Res BW 300 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) &i0050 Mz
| I S A 2 1 7 ) A TS WV | | At Man
1 N |1 2.416 20 GHz 2.54 dBm
2] N [1 2.40375 GHz 353 dBm
3[N [ 2.42030 GH 4,07 dB!
. £ m Freq Offset
5 0Hz
6
7
8
9
10
1
12
MSG STATUS
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Product : Play-Fi Receiver
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2437MHz) -MCU 162MHz
Frequenc Measurement Level Required Limit
Channel No. (1\(}[HZ) y (kHz) d (kHz) Result
6 2437.00 16550 >500 Pass

Figure Channel 6:

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF |s0e  ac | | | SEMSEINT] | ALIGH AUTO | D5:58:01 PM Apr 19, 2012 F
[Center Freq 2.437000000 GHz I Avg Type: Log-Pwr TRecE[i 55456 requency
PNO: Fast (50 Trig: Free Run TYPE M bbbt
| IFGain:Low Atten: 30 dB DET|P WMMNN
MKr2 2.428 75 GHz AT e
10dBidiv__Ref 20.00 dBm -3.81 dBm
og
100
2 ] ’ 3 Center Freq||
0.0 .4 e o] 2.437000000 GHz
00 /
200 :
Voo StartFreq(|
2.412000000 GHz
-40.0
-50.0
-60.0 Stop Freq
700 2.462000000 GHz
|Center 243700 GHz Span 50.00 MHZ P
ep
Res BW 300 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) &i0050 Mz
|EE ‘ % [ v [ FUNCTION [ FUNCTIONWADTH UKL U Auto Man
1] N[ 1 2.441 15 GHz 233 dBm
2 N [1 2.42875 GHz -3.81 dBm
3[ N [ 2.445 30 GH 3.95dB
. £ m Freq Offset
5 0Hz
[
7
)
9
10
11
12
MSG STATUS
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Product : Play-Fi Receiver
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2462MHz) -MCU 162MHz
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
11 2462.00 16550 >500 Pass
Figure Channel 11:

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF | 508 aC | | | EENSE:INT\ | ALIGH AUTO \DE:DI:IQ PM 2Apr 19, 2012
[Center Freq 2.462000000 GHz Avg Type: Log-Pwr macioz4se|  Frequency
PHO: Fast (g0 Trig: Free Run TYPE|M
| IFGain:Low Atten: 30 dB DET|P WMMHNN
Mkr2 2.453 75 GHz Al Tune
10 g8ian _Ref 20.00 dBm -4.55 dBm
100 Center Freq||
2 3
0.00 ’—* e 5 i =ra|| 2.462000000 GHz|
00 .
-20.0
oo J \ StartFreq(|
| Pl Lo 1 2.437000000 GHz
-50.0 )
-60.0 Stop Freq|
700 2.487000000 GHz
|Center 2.46200 GHz Span 50.00 MHZ] CF Step
Res BW 300 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts
P { pts) 5.000000 MHz
I [ v [ FuNCTON [ FUNCTIONWIDTH FUNCTION VALLE Auto Man
1 N[1]f 2.466 20 GHz 1.47 dBm
2 N |1 [f 2.453 76 GHz 455 dBm
3 N1 ]f 2.470 30 GHz 5.41dBm FreqOffset
5 0 Hz
3
7
8
9
10
11
12
MSG STATUS

Page: 146 of 178



B QuieTek

Report No. 123306R-RFUSP42V01

Product Play-Fi Receiver
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 3: Transmit - 802.11n-20BW_7.2Mbps(2.4G Band) (2412MHz)
-MCU 162MHz
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
1 2412.00 17800 >500 Pass

Figure Channel 1:

Agilent Spectrum Analyzer - Swept SA

Xl RL RF | 508 aC | | EENSE:INT\ | ALIGH AUTO \DE:DS:SE PM 2Apr 19, 2012 F
[Center Freq 2.412000000 GHz \ Avg Type: Log-Pwr TCE[ 25456 requency
PHO: Fast (g0 Trig: Free Run TYPE|M
| IFGain:Low Atten: 30 dB DET|P WMMHNN
Mkr2 2.403 10 GHz Al Tune
10 g8ian _Ref 20.00 dBm 4.72 dBm
100 2 1 3 Center Freq||
0.00 ¢ o] | 2.412000000 GHz
0.0 [
-20.0
oo StartFreq(|
s Z 2.387000000 GHz
-40.0 =
-50.0
-60.0 Stop Freq|
700 2.437000000 GHz
|Center 2.41200 GHz Span 50.00 MHZ] CF Step
Res BW 300 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) 0050 Nkl
I [ & [ v T FNCioN | FoNCTonwDtR]  FuncTionvae || R Man
1N [1]F 2.415 40 GHz 1.98 dBm
2 N [1]f 2.403 10 GHz 472 dBm
3 N1 ]f 2.420 90 GHz 4.34 dBm FreqOffset
5 0Hz
6
7
8
9
10
1
12
MSG STATUS
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Product : Play-Fi Receiver
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 3: Transmit - 802.11n-20BW_7.2Mbps(2.4G Band) (2437MHz)
-MCU 162MHz
Frequenc Measurement Level Required Limit
Channel No. d y q Result
(MHz) (kHz) (kHz)
6 2437.00 17800 >500 Pass
Figure Channel 6:
Agilent Spectrum Analyzer - Swept SA
d RL | RF |sog  ac | | | SENSE:INT] | ALIGAN AUTO |08:05:36 PM Apr 19, 2012
[Center Freq 2.437000000 GHz | Avg Type: Log-Pwr WecE[iza456| |requency
PNO: Fast 50 Trig: Free Run TPE| M bkttt
| IFGain:Low Atten: 30 dB DETIE DM
MKr2 2.428 10 GHz SIS
19gBidiy_Ref 20.00 dBm -4.71 dBm
1
128 5 7 3 Center Freqf
0.00 . S R, R R SRR Tomemg|  2.437000000 GHz,
100 { )
-20.0
Yo g ; StartFreq||
' P R L Sonvenclie e | e || 2412000000 GHZ
i hisse
-80.0
600 Stop Freq|
700 2.462000000 GHz
|Center 2.43700 GHz Span 50.00 MHZ CF Step
Res BW 300 kHz #VEBW 1.0 MHz Sweep 1.00 ms (1001 pts) 50050 Mile
I [wkR[moDE[ TRC]SCLf — x v ] FUNCTION FUNCTION WIDTH FUNCTION vaLLE Auto Man
1 N[1]f 2.440 40 GHz 1.81 dBm
Pl N 1| f 2.428 10 GHz 4.71 dBm
3 N1 [f 2.445 90 GHz 4.60 dBm FreqOffset
5 0 Hz
6
7
8
9
10
11
12
MSG STATUS
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Product : Play-Fi Receiver
Test [tem : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 3: Transmit - 802.11n-20BW_7.2Mbps(2.4G Band) (2462MHz)
-MCU 162MHz
Frequenc Measurement Level Required Limit
Channel No. (1\(}[HZ) y (kHz) d (kHz) Result
11 2462.00 17800 >500 Pass

Figure Channel 11:

Agilent Spectrum Analyzer - Swept SA

Xl Rl | RF [EFE| | | SEMSE:NT] | ALIGN AUTO |06:07:43 PM Apr 19, 2012
[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr TRACE[1234 5 6 Freguericy
PNO: Fast (50 Trig: Free Run TYPE|IW] bt
| IFGain:Low Atten: 30 dB DET|P WMMNN
Mkr2 2.453 10 GHz Alito/Tute
10 dadiv Ref 20.00 dBm -4.53 dBm
1
108 2 3 Center Freq|f
0.0 § e i rramd | 2.462000000 GHz
100 [ \
-200
300 ot \ Start FFEC"
T il ool o || 2437000000 GHz
40,0 ot
-50.0
-60.0 Stop Freq||
700 2.487000000 GHz
Center 2.46200 GHz Span 50.00 MHZ
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E4 QuieTek Report No. 123306R-RFUSP42V01

Product : Play-Fi Receiver

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 4: Transmit - 802.11n-40BW_15Mbps(2.4G Band) (2422MHz)
-MCU 162MHz
Frequenc Measurement Level Required Limit

Channel No. (l\(/lle) y (kHz) q (kHz) Result

1 2422.00 36950 >500 Pass

Figure Channel 1:

Agilent Spectrum Analyzer - Swept SA
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E4 QuieTek

Report No. 123306R-RFUSP42V01

Product Play-Fi Receiver
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 4: Transmit - 802.11n-40BW_15Mbps(2.4G Band) (2437MHz)
-MCU 162MHz
Frequenc Measurement Level Required Limit
Channel No. d y q Result
(MHz) (kHz) (kHz)
4 2437.00 36900 >500 Pass
Figure Channel 4:
Agilent Spectrum Analyzer - Swept SA
d RL | RF |sog  ac | | | SENSE:INT] | ALIGAN AUTO |08:11:58 PM Apr 19, 2012
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E4 QuieTek Report No. 123306R-RFUSP42V01

Product : Play-Fi Receiver
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 4: Transmit - 802.11n-40BW_15Mbps(2.4G Band) (2452MHz)
-MCU 162MHz
Frequenc Measurement Level Required Limit
Channel No. d y q Result
(MHz) (kHz) (kHz)
7 2452.00 36900 >500 Pass
Figure Channel 7:
Agilent Spectrum Analyzer - Swept SA
g RL RF |sow  ac | | SENSE:INT] | ALIGNAUTO  [06:14:16 PM Apr 10, 2012
[Center Freq 2.452000000 GHz | Avg Type: Log-Pwr WecE[iza456| [requency
PNO: Fast 50 Trig: Free Run TPE| M bkttt
| IFGain:Low Atten: 30 dB DETIE DM
MKkr2 2.433 70 GHz AT
19gBidiy_Ref 20.00 dBm -1.74 dBm
]
i .2.. 3 O 7 SN [ | I Center Freq||
0.00 . = =L 3 452000000 GHz
-10.0 -
-20.0
O — . StartFreq|
) 1| 2427000000 GHz
-40.0
-80.0
600 Stop Freq|
700 2.477000000 GHz
|Center 2.45200 GHz Span 50.00 MHZ CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts) 50050 Mile
I—— FUHCTION FUNCTION WIDTH FUNCTION vALLIE Auto Man
1 N [1]f 2.448 20 GHz 4.29 dBm
20 N [1[f 243370 GHz 174 dBm
3 N 1 ]f 2,470 60 GHz 1.76 dBm Freq Offset
5 0Hz
6
7
8
9
10
11
12
MSG STATUS

Page: 152 of 178





