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1. General Information

1.1. EUT Description

EUT Type .ccooveeiiiiieieene : Internet Tablet

Serial NO....eovviiriieiieieee, : (n.a, marked #1 by test site)
Hardware Version................. . V0.3

Software Version .................. : FW8935-v0.4.3.0
Applicant..........ccoveeererennenn. : ARCHOS S.A

12 rue Ampere - 91430 Igny FRANCE
Foxda Technology Industrial(Shenzhen)Co.,LTD

Manufacturer ............ccoo........ : 4/F, Fuxing Bldg, Binlang Road, Futian Free Trade Zone,
SHENZHEN,CHINA

Frequency Range.................. : 802.11b/g/n-20MHz: 2.412GHz - 2.462GHz

Channel Number................... : 802.11b/g/n-20MHz: 11

Modulation Type .................. : DSSS (802.11b), OFDM (802.11g/n)

Antenna Type......ccccevueeennneen. :  PIFA Antenna

Antenna Gain............cce........ : 0dBi

Note 1: The EUT is Internet Tablet, it contains WIFI Module operating at 2.4GHz ISM band; it
supports 802.11b, 802.11g, 820.11n and they are all tested in this report.

Note 2: The frequencies allocated is F (MHz) =2412+5*(n-1) (1<=n<=11). The lowest, middle,
highest channel numbers of the EUT used and tested in this report are separately 1
(2412MHz), 6 (2437MHz) and 11 (2462MHz).

Note 3: For a more detailed description, please refer to Specification or User’s Manual supplied by
the applicant and/or manufacturer.
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1.2.  Test Standards and Results

The objective of the report is to perform testing according to 47 CFR Part 15 Subpart C (Wi-Fi,
2.4GHz ISM band radiators) for the EUT FCC ID Certification:

No. | Identity Document Title
1 47 CFR Part 15 Radio Frequency Devices
(10-1-09 Edition)

Test detailed items/section required by FCC rules and results are as below:

No. 2;?{1(:; 1n Description Result
1 15.247(a) Number of Hopping Frequency (n.a)
2 15.247(b) Peak Output Power PASS
3 15.247(a) Bandwidth PASS
4 15.247(a) Carrier Frequency Separation (n.a)
5 15.247(a) Time of Occupancy (Dwell time) (n.a)
6 15.247(c) Conducted Spurious Emission PASS
7 15.247(c) Band Edge PASS
8 15.207 Conducted Emission PASS
9 15.209 Radiated Emission PASS
15.247(c)
10 15.247(d) Power spectral density (PSD) PASS

The tests of Conducted Emission and Radiated Emission were performed according to the method of
measurements prescribed in ANSI C63.4 2009.

These RF tests were performed according to the method of measurements prescribed in KBD558074.
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1.3. Facilities and Accreditations
1.3.1. Facilities

Shenzhen Morlab Communications Technology Co., Ltd. Morlab Laboratory is a testing organization
accredited by China National Accreditation Service for Conformity Assessment (CNAS) according to
ISO/IEC 17025. The accreditation certificate number is L3572.

All measurement facilities used to collect the measurement data are located at FL.3, Building a,
FeiYang Science Park, No.8 LongChang Road, Block 67, BaoAn District, ShenZhen, GuangDong
Province, P. R. China. The test site is constructed in conformance with the requirements of ANSI
C63.7, ANSI C63.4 and CISPR Publication 22; the FCC registration number is 741109.

1.3.2. Test Environment Conditions

During the measurement, the environmental conditions were within the listed ranges:

Temperature (°C): 15-35
Relative Humidity (%): 30-60
Atmospheric Pressure (kPa): 86-106
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1.4. 47 CFR Part 15C
1.5. Peak Output Power
1.5.1. Requirement

According to FCC section 15.247(b)(3), For systems using digital modulation in the 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz bands: The maximum peak conducted output power of the
intentional radiator shall not exceed1 Watt.

1.5.2. Test Description

The measured output power was calculated by the reading of the Power Meter and calibration.
A. Test Setup:

Attenuator 1

Serv ice Power EUT
Simulator Splitter
£
Power \\
meter Attenuator 2 (Wi-Fi Module)

The EUT (Equipment under the test) which is powered by the Battery is coupled to the Power Meter;
the RF load attached to the EUT antenna terminal is 500hm; the path loss as the factor is calibrated
to correct the reading, all test result in power meter.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
EPM Series Power Agilent E4418B GB43318055 |2012.05 |2013.05
Meter
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1.5.3. Test Result

output peak power of the Module.

1.5.3.1. 802.11b Test mode

The lowest, middle and highest channels are selected to perform testing to verify the conducted RF

Measured Output Peak Power Limit )
Channel | Frequency (MHz) Verdict
dBm W dBm
1 2412 12.84 0.019231 PASS
6 2437 13.65 0.023174 30 PASS
11 2462 14.68 0.029376 PASS
1.5.3.2. 802.11g Test mode
Channel | Frequency (MHz) Measured Output Peak Power Limit Verdict
dBm w dBm
1 2412 11.33 0.013583 PASS
6 2437 10.82 0.012078 30 PASS
11 2462 12.17 0.016482 PASS
1.5.3.3. 802.11n-20MHz Test mode
Channel | Frequency (MHz) Measured Output Peak Power Limit Verdict
dBm W dBm
1 2412 8.02 0.006339 PASS
6 2437 7.53 0.005662 30 PASS
11 2462 8.72 0.007447 PASS
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1.6. Bandwidth

1.6.1. Requirement
According to FCC section 15.247(a) (2), Systems using digital modulation techniques may operate in

the 902 - 928 MHz, 2400 - 2483.5 MHz, and 5725 - 5850 MHz bands. The minimum 6 dB bandwidth
shall be at least 500 kHz.
1.6.2. Test Description

A. Test Set:

i

Spectrum Analyzer EUT

The EUT which is powered by the Battery, is coupled to the Spectrum Analyzer; the RF load attached
to the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to correct the reading.

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. In
order to make an accurate measurement, set the span greater than RBW.

B. Equipments List:

Model
E7405A

Cal. Due
2013.05

Cal. Date
2012.05

Serial No.
US44210471

Description Manufacturer

Receiver

Agilent

1.6.3. Test Result

The lowest, middle and highest channels are selected to perform testing to record the 6 dB bandwidth
of the Module.

1.6.3.1. 802.11b Test mode

A. Test Verdict:

F 6 dB Bandwidth
Channel r(el\(/l;;;l)cy (J;Z;VI Refer to Plot | Limits(kHz) Result
1 2412 11.8 Plot A >500 PASS
6 2437 11.8 Plot B >500 PASS
11 2462 11.8 Plot C >500 PASS
B. Test Plots:

Page 8 of 57




SZ12070093W04

A Agilent  16:02:58 Aug 16, 2012 R T
Mkr2 A 11.8 MHz
Ref 15 dBm Atten 25 dB 0.464 dB
Peak 1
Log ZR | et A s =
dB/ f,
Offst
1 A N Mo N
dB pra e g
DI
2.3
dBm
Center 2.412 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.144 ms (401 pts)
Marker Trace Type X Aais Amplitude
1 {1 Freq 24117 GHz 3682 dBm
2R L) Freq 2.4063 GHz -5.138 dBm
2A L] Freq 11.8 MHz 0.464 dB

(Plot A: Channel 1: 2412MHz @ 802.11b)

Agilent  16:02:02 Aug 16, 2012 R T
Mkr2 A 11.8 MHz
Ref 15 dBm Atten 25 dB 0.323dB
Peak ;
Log I T e e — =
10 ﬁﬂﬁx i
dBr I "‘\,\.\
Offst /! ",
1 Jerair, J\‘r} \W Jurt
dB Wt L xJ\M
DL e
-1.8
dBm
Center 2.437 GHz Span 40 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4.144 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 (1 Freq 2.4374 GHz 4 278 dBm
fei ] ) Freq 2.4313 GHe -3.698 dBm
2A (1 Freq 11.8 MHz -0.323 dB

(Plot B: Channel 6: 2437 MHz @ 802.11b)
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e Agilent 16:01:00 Aug 16, 2012 R T
Mkr2 & 11.8 MHz
Ref 15 dBm Atten 25 dB 0.341dB
Peak
Lo ERM’V"W"‘&/WM =
g Kl
10 T
dB/
Offst
1
dB
DI o~
0.3
dBm
Center 2.462 GHz Span 40 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4.144 ms {401 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 24817 GHe 5.696 dBm
2R ) Freq 2.45683 GHz -2.686 dBm
2A ) Freq 11.8 MHz 0.341 dB

(Plot C: Channel 11: 2462MHz (@ 802.11b)
1.6.3.2. 802.11g Test mode

A. Test Verdict:

Frequency | 6 dB Bandwidth Limits
Ch 1 Refer to Plot Result
anne (MHz) (MHz) efer to Plo (kHz) esu
1 2412 16.7 Plot D >500 PASS
6 2437 16.7 Plot E >500 PASS
11 2462 16.7 Plot F >500 PASS
B. Test Plots:
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Agilent  15:56:29 Aug 16, 2012 R T
Mkr2 A 16.7 MHz
Ref 15 dBm Atten 25 dB 3579dB
Peak 1
'1-:;9 ?MW Mnﬁm,f
dB/
Offst \w
1 ™ WW W.’h
dB N
DI
AT
dBm
Center 2.412 GHz Span 40 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4.144 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 2.4170 GHe 1.287 dBm
2R ) Freq 2.4038 GHz -10.91 dBm
2A ) Freq 18.7 MHz 3.579 dB

(Plot D: Channel 1: 2412MHz @ 802.11g)

e Agilent  15:58:17 Aug 16, 2012 R T
Mkr2 A 16.7 MHz
Ref 15 dBm Atten 25 dB 2.965 dB
Peak N
L
] :; 9 i AP e el AN e 2
dB/ ?
Offst \\_
1 e .
dB " WW
DI
5.6
dBm
Center 2.437 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.144 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 m Freq 2.4320 GHz 0.4 dBm
2R ) Freq 2.4286 GHz -10.97 dBm
24 m Freq 16.7 MHz 2965 dB

(Plot E: Channel 6: 2437MHz @ 802.11g)
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e Agilent 15:59:21 Aug 16, 2012 R T
Mkr2 & 16.7 MHz
Ref 15 dBm Atten 25 dB 3412 dB
Peak 1
'1‘39 = MWWMMUMW
dB/
Offst
1
dB A
DI
43
dBm
Center 2.462 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.144 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 [tH Freq 2.4B70 GHz 1.738 dBm
2R o Freq 2.4536 GHz -10.34 dBm
2A [ Freq 16.7 MHz 3.412 dB

(Plot F: Channel 11: 2462MHz @ 802.11g)
1.6.3.3. 802.11n-20 Test mode

A. Test Verdict:

Frequency 6 dB Bandwidth Limits
Ch 1 Refer to Plot Result
anne (MHz) (MHz) efer to Plo (kHz) esu
1 2412 18.0 Plot G >500 PASS
6 2437 18.0 Plot H >500 PASS
11 2462 18.0 Plot I >500 PASS
B. Test Plots:
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e Agilent  15:54:46 Aug 16, 2012 R T
Mkr2 A 18.0 MHz
Ref 15 dBm Atten 25 dB -0.951 dB
Peak
Lo .
10 g = Wn\. N il o J'Iv n .J'l 1 I} ? I
dB/ ¢ &
Offst / Y,
1 T
dB Lot MW%
DI
354
dBm
Center 2.412 GHz Span 40 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4.144 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 24170 GHe -2.107 dBm
R ) Freq 2.4030 GHz -14.27 dBm
2A ) Freq 18.0 MHz -0.851 dB

(Plot G: Channel 1: 2412MHz @ 802.11g)

Agilent  15:52:42 Aug 16, 2012 R T
Mkr2 A 18.0 MHz
Ref 15 dBm Atten 25 dB -1.416 dB
Peak
Log .
1“ ‘5&’ Hﬁ ? J'\v I“_|I'\. A A ]
dB/ ¢ &
1 S
]|
3.8
dBm
Center 2.437 GHz Span 40 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4.144 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 (4] Freq 2.4320 GHz -2 785 dBm
R ) Freq 2.4280 GHz -13.82 dBm
2A (4] Freq 18.0 MHz -1.416 dB

(Plot H: Channel 6: 2437MHz @ 802.11g)
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Agilent  15:53-50 Aug 16, 2012 R T
Mkr2 & 18.0 MHz
Ref 15 dBm Atten 25 dB -2.223dB
Peak .
L
1:; 9 A, POV P Ay
o8 4 3
1
dB WW M ”
DI
1.5
dBm
Center 2.462 GHz Span 40 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4.144 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 2 4670 GHz -1.52 dBm
2R ) Freq 2.4530 GHz -13.35 dBm
2A ) Freq 18.0 MHz -2.223 dB

(PlotI: Channel 11: 2462MHz @ 802.11g)
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1.7. Conducted Spurious Emissions

1.7.1. Requirement

According to FCC section 15.247(c), in any 100kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

1.7.2. Test Description

See section 1.6.2 of this report.

1.7.3. Test Result

The measurement frequency range is from 30MHz to the 10th harmonic of the fundamental
frequency. The lowest, middle and highest channels are tested to verify the spurious emissions.

1.7.3.1. 802.11b Test mode

A. Test Verdict:

Measured Max. Limit (dBm)
Frequency ; :
Channel (MHz) Out of Band | Refer to Plot Carrier Calculated Verdict
z
Emission (dBm) Level -20dBc Limit
1 2412 <25 Plot A.1/A.2 3.592 -16.4 PASS
6 2437 <25 Plot B.1/B.2 4.021 -16.0 PASS
11 2462 <25 Plot C.1/C.2 5.487 -14.5 PASS
B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.

¢ Agllent  16.04°50 Aug 16 2012 R T st Agilent 164437 Aug 16 2012 R T
Mkl 2.413 GHz Mic1 24.335 GHz

Ref 15 dBm Atten 25 dB 3.592 dBm Ref 15 dBm Atten 25 dB -40.06 dBm
Peak Peak

Log + Log

10 10

dB/ dB/

Offst Offst

1 1

dB dB
DI ]
164 16.4
dBm dBm
-
W%M%NMNQ
w1 s2

LI R DV U VRN ER TS UV S
53 FC $3 FC

AA AA
Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 1 MHz #V/BW 3 MHz Sweep 220 ms (401 pts)

(Plot A.1: Channel = 1, 30MHz to 3GHz) (Plot A.2: Channel = 1, 3GHz to 25GHz)
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4
it Agilent  16:06:08 Aug 16, 2012 R T i Agilent  16.44.02 Aug 16, 2012 R T
Mkr1 2.436 GHz Mkr1 24.835 GHz
Ref 15 dBm Atten 25 dB 4.021 dBm  Ref 15 dBm Atten 25 dB -40.1 dBm
Peak Peak
Log 5 Log
10 10
dB/ dB/
Offst Offst.
1 1
dB dB
DI l DI
-16.0 -16.0
dBm dBm
| B

L L VDY N AU R S SRR S brrtae e 0 - 52
53 FC| 53 FC

AN AA
Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 1 MHz #/BW 3 MHz Sweep 220 ms (401 pts)

(Plot B.1: Channel = 6, 30MHz to 3GHz) (Plot B.2: Channel = 6, 3GHz to 25GHz)

st Agllent 160645 Aug 16 2012 R T & Agllent 164325 Aug 16, 2012 R T
Mkr1 2.465 GHz Mkr1 24.835 GHz
Ref 15 dBm Atten 25 dB 5.487 dBm_ Ref 15 dBm Atten 25 dB -40.25 dBm
Peak N Peak
Log Log
10 10
dB/ dB/
Offst Offst
1 1
dB dB
DI DI
145 145
dBm dBm
A LR T et il
M1 52 I R A M1 52
|t et i e 0 o

53 k™ 3 FC

AA AA
Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 1 MHz #/BW 3 MHz Sweep 220 ms (401 pts)

(Plot C.1: Channel = 11, 30MHz to 3GHz) (Plot C.2: Channel = 11, 3GHz to 25GHz)

1.7.3.2. 802.11g Test mode

A. Test Verdict:

Measured = Max. Limit (dBm)

Frequency

(MHz) Out of Band | Refer to Plot | Carrier Calculated

Emission (dBm) Level -20dBc Limit

Channel

Verdict

1 2412 <25 Plot D.1/D.2 0.794 -19.2

PASS

6 2437 <25 Plot E.1/E.2 0.237 -19.8

PASS

11 2462 <25 Plot F.1/F.2 1.756 -18.2

PASS

B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.
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At Agilent  16:23:40 Aug 16, 2012 R T i Agilent  16:42:34 Aug 16, 2012 R T
Mkr1 2.413 GHz Mkr1 24.285 GHz
Ref 15 dBm Atten 25 dB 0.794 dBm  Ref 15 dBm Atten 25 dB -39.99 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst.
1 1
dB dB
DI Dl
19.2 19.2
dBm dBm
’ ' o) i Pt | T g

MUS2| Lo ot et PP T R e T
53 FC 53 FC

AA AA
Start 30 MHz Stop 3GHz Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 1 MHz #VBW 3 MHz Sweep 220 ms (401 pts)

(Plot D.1: Channel = 1, 30MHz to 3GHz)

(Plot D.2: Channel = 1, 3GHz to 25GHz)

i Agllent  16:24°:45 Aug 16, 2012 R T L Agilent  16:41°51 Aug 16, 2012 R T
Mkr1 2.443 GHz Mkr1 23.515 GHz
Ref 15 dBm Atten 25 dB 0.237 dBm_ Ref 15 dBm Atten 25 dB -40.33 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
1 1
dB ] dB
Dl | DI
-19.8 -19.8
dBm dBm
T
‘ Py I gt e ]
[PIE ST
M1 52 T T | M1 52
53 FC 53 FC
AA AA
Start 30 MHz Stop 3 GHz  Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7T ms (401 pts) #Res BW 1 MHz #/BW 3 MHz Sweep 220 ms (401 pts)

(Plot E.1: Channel = 6, 30MHz to 3GHz)

(Plot E.2: Channel = 6, 3GHz to 25GHz)

st Agilent 163067 Aug 16 2012 R T i Agilent 164100 Aug 16, 2012 R T
Mkr1 2.465 GHz Mkr1 24.835 GHz
Ref 15 dBm Atten 25 dB 1.756 dBm  Ref 15 dBm Atten 25 dB -39.81 dBm
Peak Peak
Log 1 Log
10 10
dB/ dBi
Offst Offst
1 1
dB | dB
DI ’ DI
-18.2 -18.2
dBm dBm
} \ ettt P st ey A
M1US2| L sdio o ptse o APt N M S2
53 FC| 53 FC
AA AA
Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 1 MHz #VBW 3 MHz Sweep 220 ms (401 pts)

(Plot F.1: Channel = 11, 30MHz to 3GHz)

(Plot F.2: Channel = 11, 3GHz to 25GHz)
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1.7.3.3. 802.11n -20MHz Test mode

A. Test Verdict:

Measured  Max. Limit (dBm)
Out of Band | Referto Plot | Carrier Calculated Verdict
Emission (dBm) Level -20dBc Limit
1 2412 <25 Plot G.1/G.2 -2.369 -22.4 PASS
6 2437 <25 Plot H.1/H.2 -2.861 -22.9 PASS
11 2462 <25 Plot I.1/1.2 -1.445 -21.4 PASS

Frequency

h 1
Channe (MH2)

B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.

3t Agilent  16:33:53 Aug 16, 2012 R T i Agilent  16:39:45 Aug 16, 2012 R T
Mkr1 2.413 GHz Mkr1 24.780 GHz

Ref 15 dBm Atten 25 dB 2.369 dBm  Ref 15 dBm Atten 25 dB -39.75 dBm
Peak Peak
Log Log
10 L 10
dB/ dB/
Offst Offst
1 1
dB dB
DI Dl
224 224
dBm dBm .
L R DU PIOT S NI AU MRS | M1 s2
53 FC S3 FC

AN AA
Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 1 MHz #/BW 3 MHz Sweep 220 ms (401 pts)

|
(Plot G.1: Channel = 1, 30MHz to 3GHz) (Plot G.2: Channel = 1, 3GHz to 25GHz)

st Agllent 163445 Aug 16 2012 R T i Agllent  16:39.00 Aug 16, 2012 R T

Mkr1 2.436 GHz Mkr1 23.955 GHz
Ref 15 dBm Atten 25 dB -2.861 dBm__ Ref 15 dBm Atten 25 dB -40.28 dBm
Peak Peak
Log Log
10 2 10
dB/ dB/
Offst Offst
1 1
dB dB

DI DI
229 229
dBm dBm
WWNWW%WWMMWM
1 52

m SZWMWWVWWM‘W*WM

§3 FC 53 FC

AA AA
Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 1 MHz #/BW 3 MHz Sweep 220 ms (401 pts)

(Plot H.1: Channel = 6, 30MHz to 3GHz) (Plot H.2: Channel = 6, 3GHz to 25GHz)

Page 18 of 57




—— SZ12070093W04

3t Agilent  16:36:08 Aug 16. 2012 R T i Agilent  16:38:09 Aug 16, 2012 R T
Mkr1 2.465 GHz Mkr1 24.835 GHz
Ref 15 dBm Atten 25 dB -1.445 dBm  Ref 15 dBm Atten 25 dB -39.61 dBm
Peak Peak
Log Log
10 > 10
dB/ dB/
Offst Offst
1 1
dB dB
DI Dl
214 24
dBm dBm 4
3
WWNMMWW

M2l i s T s2
53 FC S3 FC

AN AA
Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 1 MHz #/BW 3 MHz Sweep 220 ms (401 pts)

(Plot I.1: Channel = 11, 30MHz to 3GHz) (Plot I.2: Channel = 11, 3GHz to 25GHz)
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1.8.  Power spectral density (PSD)
1.8.1. Requirement

According to FCC section 15.247(d), the same method of determining the conducted output power
shall be used to determine the power spectral density. If a peak output power is measured, then a
peak power spectral density measurement is required. If an average output power is measured, then
an average power spectral density measurement should be used.

1.8.2. Test Description
See section 1.6.2 of this report.
1.8.3. Test Result

The lowest, middle and highest channels are tested to verify the band edge emissions.

Scale the observed power level to an equivalent value in 3 kHz by adjusting (reducing) the
measured power by a bandwidth correction factor (BWCF) where BWCF = 10log (3 kHz/100
kHz =-15.2 dB).

PSD = Reading Value + Cable loss + BWCF

1.8.3.1. 802.11b Test mode

A. Test Verdict:

Spectral power density (dBm/3kHz)
Frequency | Measured PSD | Refer to BWCF Scale Result Limit
Channel Verdict
(MHz) | (dBm/100kHz) Plot (dB) (dBm/3kHz) | (dBm/3kHz)

1 2412 10.83 PlotA | -15.2 -4.37 8 PASS

6 2437 4.51 PlotB | -15.2 -10.69 8 PASS

11 2462 541 PlotC | -15.2 -9.79 8 PASS
Measurement uncertainty: +=1.3dB
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B. Test Plots:
5 Agilent 15:35:44 Aug 16, 2012 R T
Mir1 2.41335 GHz
Ref 20 dBm Atten 30 dB 10.83 dBm
Peak X
Log <
10 I
Offst
1
dB
%
A
M1 52
53 FC
AA
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4 ms (401 pts)

(Plot A: Channel =1 @ 802.11b)

s Agilent  15:37:51 Aug 16. 2012 R T
Mkr1 2.43675 GHz
Ref 20 dBm Atten 30 dB 4.51 dBm
Peak
Log
10 -
dB/ et WMM«J‘»MM
Offst Ww W %
1 Wd e

dB Jf.u .,

N ”
M1 52
53 FC
AA
Center 2.437 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts)

(Plot B: Channel = 6 @ 802.11b)
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6 Agilent  15:38:57 Aug 16, 2012 R T
Mkr1 2.46175 GHz
Ref 20 dBm Atten 30 dB 5.41 dBm
Peak
Log .
10
dB! W/\,N\wat&ﬂm./\fm
Offst
1
dB
My
M1 52
53 FC
AA
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts)

(Plot C: Channel = 11 @ 802.11b)

1.8.3.2. 802.11g Test mode

A. Test Verdict:

Spectral power density (dBm/3kHz)
Frequency | Measured PSD | Refer to BWCF Scale Result Limit
Channel Verdict
(MHz) (dBm/100kHz) Plot (dB) (dBm/3kHz) | (dBm/3kHz)

1 2412 0.944 PlotA | -15.2 -14.256 8 PASS

6 2437 0.235 PlotB | -15.2 -14.965 8 PASS

11 2462 1.339 PlotC | -15.2 -13.861 8 PASS
Measurement uncertainty: +1.3dB

B. Test Plots:
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6 Agilent  15:41:19 Aug 16, 2012 R T
Mkr1 2.41700 GHz
Ref 20 dBm Atten 30 dB 0.944 dBm
Peak
Log
10 .
dB/ . o
Offst S e e ww\:\ /mamm,rvw oSt
1
"L | %
\—-'“'N— P
M1 52
53 FC
AA
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts)

(Plot D: Channel =1 @ 802.11g)

6 Agilent  15:42:14 Aug 16, 2012 R T
Mkr1 2.43200 GHz
Ref 20 dBm Atten 30 dB 0.235 dBm
Peak
Log
10
1
dB/ o
Offst TIPS Y P ‘MWMMAN\ Y N TP
1
dB r/ \
L ",
ey
M1 52
53 FC
AA
Center 2.437 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts)

(Plot E: Channel = 6 @ 802.11g)
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i Agilent  15:42:51 Aug 16, 2012 R
Mkr1 2.46695 GHz
Ref 20 dBm Atten 30 dB 1.339 dBm
Peak
Log
10
dB/
Offst
1
dB
Ty
M1 52
53 FC
AA
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts)

(Plot F: Channel = 11 @ 802.11g)

1.8.3.3. 802.11n-20MHz Test mode

A. Test Verdict:

Spectral power density (dBm/3kHz)
Frequency | Measured PSD | Refer to BWCF Scale Result Limit
Channel Verdict
(MHz) (dBm/100kHz) Plot (dB) (dBm/3kHz) | (dBm/3kHz)

1 2412 -2.335 PlotA | -15.2 -17.535 8 PASS

6 2437 -2.979 PlotB | -15.2 -18.179 8 PASS

11 2462 -1.769 PlotC | -15.2 -16.969 8 PASS
Measurement uncertainty: +1.3dB

B. Test Plots:
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6 Agilent  15:43:48 Aug 16, 2012 R T

Mkr1 2.41700 GHz
Ref 20 dBm Atten 30 dB -2.355 dBm
Peak
Log
10
dB/ 1

dB J \

M1 52
53 FC
AA
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts)

(Plot G: Channel =1 @ 802.11n)

e Agilent  15:44:26 Aug 16, 2012 R T

Mkr1 2.43075 GHz
Ref 20 dBm Atten 30 dB -2.979 dBm
Peak
Log
10
dB/ 1

dB J \

M1 52
53 FC
AA
Center 2.437 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts)

(Plot H: Channel =6 @ 802.11n)
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e Agilent 154503 Aug 16, 2012 R T
Mkr1 2.46700 GHz
Ref 20 dBm Atten 30 dB -1.768 dBm
Peak
Log
10
dB/ *

Offst
1 WW
dB

M1 52
53 FC
AA
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts)

(Plot I: Channel =11 @ 802.11n)
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1.9. Band Edge
1.9.1. Requirement

According to FCC section 15.247(c), in any 100kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

1.9.2. Test Description

A. Test Setup

Communication
Antenna

Test Antenna

£

Turn Table

DN,
RN

Service Receiver — Preamplifier
Supplier

The Module of the EUT is powered by the Battery charged with the AC Adapter. The Module is
located in a 3m Semi-Anechoic Chamber; the antenna factors, cable loss and so on of the site as
factors are calculated to correct the reading.

For the Test Antenna:

Test Antenna is 3m away from the EUT. Test Antenna height is varied from Im to 4m above the
ground to determine the maximum value of the field strength.
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B. Equipments List:
Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Receiver Agilent E7405A US44210471 | 2012.5 2013.05
Full-Anechoic Chamber | Albatross 9m*6m*6m (n.a.) 2012.5 2014.05
Test Antenna Schwarzbeck | BBHA 9120C | 9120C-384 2012.5 2013.05
1.9.3. Test Result
The lowest and highest channels are tested to verify the band edge emissions.
The measurement results are obtained as below:
E [dBMV/m] =UR + AT + AFactor [dB], AT =LCable loss [dB]'Gpreamp [dB]
Ar: Total correction Factor except Antenna
Ur: Receiver Reading
Gpreamp: Preamplifier Gain
Aracior: Antenna Factor at 3m
1.9.3.1. 802.11b Test mode
The lowest and highest channels are tested to verify the band edge emissions.
A. Test Verdict:
Receiver Max. Limit
Channel Frequency Reading Ar (dB) Aractor Emission (dBuV/ | Verdic
(MHz) Ur (dBuV) (dB@3m) | E (dBuV/m) m) t
PK AV PK AV | PK | AV
1 2412 52.19 | 42.26 | -30.93 32.56 53.82 | 43.89 | 74 | 54 | PASS
11 2462 51.94 | 42.16 | -29.05 32.5 55.39 | 15.61 | 74 | 54 | PASS
B. Test Plots:
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I Agilent  21:46:17 Aug17. 2012 R T
Mkr2 2.390256 GHz
Ref 110 dBpV #Atten 15 dB 52.19 dBpV
Peak
Log T
10 f_ow
dB/
/ !
A
PR - ot rdim st o et i i Ottt ot ] Mo eyttt B
DI
74.0
dBpV
Center 2.376 GHz Span 132 MHz
#Res BW 1 MHz #/BW 1 MHz Sweep 10 ms (1001 pts)
Marker Trace Type X Axis Amplitude
1 1} Freq 2411904 GHz 90.37 dBpV
2 o) Freq 2390256 GHz 52.19 dBpV

(Plot A1: Channel = 1 PEAK @ 802.11b)

e Agilent 214924 Aug 17. 2012 R T
Mkr1 2.411376 GHz
Ref 110 dBpV #Atten 15 dB 76.7 dBpV
#ivg
Log
10
dB/ /_x\ Meas Uncal
/ )
{ ‘a
1 T
DI . o R
54.0
dBpV
Center 2.376 GHz Span 132 MHz
#Res BW 1 MHz #UVBW 30 Hz Sweep 9.087 s (1001 pts)
Marker Trace Type X Axis Amplitude
1 1 Freq 2411376 GHz 76.7 dBuV
2 i1 Freq 2390256 GHz 4226 dBuV

(Plot A2: Channel =1 AVG @ 802.11b)
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I Agilent  21:57-18 Aug17. 2012 R T
Mkr1 2.460544 GHz
Ref 110 dBpV #Atten 15 dB 92.37 dBpV
#Peak
Log :
dB/ Fa 5,
/ A}
""'rr NWJWM } i PR S W) )
DI
74.0
dBpV
Start 2.452 GHz Stop 2.5 GHz
#Res BW 1 MHz #/BW 1 MHz Sweep 10 ms (1001 pts)
Marker Trace Type X Axis Amplitude
1 1} Freq 2 460544 GHz 92.37 dBpV
2 o) Freq 2.483536 GHz 51.94 dBpV

(Plot B1: Channel = 11 PEAK @ 802.11b)

e Agilent  21:53:09 Aug 17. 2012 R T
Mkr2 2.483536 GHz
Ref 110 dBpv #Atten 15 dB 42.16 dBpV
#ivg
Log
10
dB/ U Méas Uncal|
7 5
Fi M
il
DI | ~ ! o
54.0
dBuV
Start 2.452 GHz Stop 2.5 GHz
#Res BW 1 MHz #UVBW 30 Hz Sweep 3.304 s (1001 pts)
Marker Trace Type X Axis Amplitude
1 (1) Freq 2 461360 GHz 81.85 dByuV
e {1 Freq 24835368 GHz 4218 dByuv

(Plot B2: Channel = 11 AVG @ 802.11b)
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1.9.3.2. 802.11g Test mode

The lowest and highest channels are tested to verify the band edge emissions.

A. Test Verdict:

Receiver Max. Limit
Frequency Reading AFactor Emission (dBpV/ .
Ch | At (dB Verdict
annel | vizy | Ur@Buv) | AP | @B@3m) | B(@Bpv/m) | m) eraie
PK AV PK AV | PK | AV
1 2412 59.64 | 38.12 | -30.93 32.56 61.27 | 39.75 | 74 | 54 | PASS
11 2462 59.90 | 3691 | -29.05 32.5 63.35 | 40.36 | 74 | 54 | PASS
B. Test Plots:
I Agilent  22:11:18 Aug17. 2012 R T
Mkr1 2.410188 GHz
Ref 120 dByV #Atten 25 dB 88.85 dBpV
#Peak
Log
10 1
dBi &
f’“‘““‘”‘”’”‘xi
1
DI
74.0
dByV
Start 2.31 GHz Stop 2.442 GHz
#Res BW 1 MHz #/BW 1 MHz Sweep 10 ms (1001 pts)
Masker Trace Type X Axis Amplitude
1 {1} Freq 2410188 GHz &8 .85 dBuv
z ] Freq 2390520 GHz 59.64 dBV

(Plot C1: Channel = 1 PEAK @ 802.11g)
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I Agilent  09:33:53 Aug17. 2012 R T
Mkr1 2.40471 GHz
Ref 90 dBpV #Atten 10 dB 63.96 dBpV
#ivg
Log
10 ;
dB/ ’FL—‘\’—”‘_'W][ Meas Uncal
|
2 \\u_-
(== ——
DI
54.0
dBpV
Start 2.31 GHz Stop 2.442 GHz
Res BW 1 MHz #VBW 30 Hz Sweep 9.087 s (401 pts)
Marker Trace Type X Axis Amplitude
1 1} Freq 2.40471 GHz 63.98 dBPV
2 o) Freq 239052 GHz 38.12 dBpV

(Plot C2: Channel = 1 AVG @ 802.11g)

e Agilent  22:00:53 Aug17. 2012 R T
Mkr1 2.454352 GHz
Ref 120 dBuV #Atten 25 dB 90.04 dBpV
#Peak
Log
10 I
y
Fd
4 i
2
Y L & ) i
DI
74.0
dBpVv
Start 2.452 GHz Stop 2.5 GHz
#Res BW 1 MHz #/BW 1 MHz Sweep 10 ms (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 &) Freq 2454352 GHz 90.04 dBpV
2 {1 Freq 2483538 GHz 59.9 dBV

(Plot D1: Channel = 11 PEAK @ 802.11g)
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1.9.3.3. 802.11n-20MHz Test mode

5 Agilent  09:28:57 Aug17. 2012 R T
Mkr2 2.48380 GHz
Ref 90 dBuV #Atten 10 dB 36.91 dBpV
#ivg
Log N
10 A
dB/ f.” Meas Lincal
=2
e ——. ]
DI
.0
dBuV
Start 2.452 GHz Stop 2.5 GHz
Res BW 1 MHz #UVBW 30 Hz Sweep 3.304 s (401 pts)
Marker Trace Type X Axis Amplitude
1 m Freq 2.45560 GHz 66.61 dBuV
z m Freq 2.48380 GHz 36.91 dBuV

(Plot D2: Channel = 11 AVG @ 802.11g)

The lowest and highest channels are tested to verify the band edge emissions.

A. Test Verdict:

Receiver Max. Limit
Frequency Reading AFactor Emission (dBpV/ .
Ch 1 Ar (dB Verdict
amnel | vz | Ur@Bey) | TP | aB@sm) | E@Buvim) | m) eraie
PK AV PK AV | PK | AV
1 2412 55.49 | 43.20 | -30.93 32.56 57.12 | 4483 | 74 | 54 | PASS
11 2462 51.55 | 42.56 | -29.05 32.5 55.00 | 46.01 | 74 | 54 | PASS
B. Test Plots:
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I Agilent 221410 Aug17. 2012 R T
Mkr1 2.404116 GHz
Ref 110 dBpV #Atten 15 dB 86.3 dBpV
#Peak
Log N
10
dBY P
!
= | |
g P ey ol hugeteyhy WW %
DI
74.0
dBpV
Start 2.31 GHz Stop 2.442 GHz
#Res BW 1 MHz #/BW 1 MHz Sweep 10 ms (1001 pts)
Marker Trace Type X Axis Amplitude
1 1} Freq 2404116 GHz 86.3 dBV
2 o) Freq 2390520 GHz 55.49 dBpV

(Plot E1: Channel = 1 PEAK @ 802.11n)

I Agilent  22:16:03 Aug17. 2012 R T
Mkr1 2.418504 GHz
Ref 110 dBpV #Atten 15 dB 68.85 dBpV
#ivg
Log
10
dB/ Meas lncal|
1
i
ll\
54.0
dBpV
Start 2.31 GHz Stop 2.442 GHz
#Res BW 1 MHz #VBW 30 Hz Sweep 9.087 s (1001 pts)
Marker Trace Type X Axis Amplitude
1 &} Freq 2.418504 GHz 62.85 dEyV
2 ) Freq 2.390520 GHz 43.2 BV

(Plot E2: Channel = 1 AVG @ 802.11n)
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e Agilent  22:22:08 Aug17. 2012 R T
Mkr1 2.458336 GHz
Ref 110 dBpV #Atten 15 dB 89.48 dBpV
#Peak
Log (1>
10 e
;. i s smeptdbamiybirh e g o,
dB/ i
§
w-fmﬂmmmw [NPPTRPRTIN TR RIN
DI
74.0
dBpV
Start 2.452 GHz Stop 2.5 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 10 ms (1001 pts)
Marker Trace Type X Axis Amplitude
1 Q) Freq 2 458338 GHz 89.48 dByV
2 m Freq 2483824 GHz 51.55 dBuV

(Plot F1: Channel = 11 PEAK @ 802.11n)

e Agilent  22:20019 Aug 17, 2012 R T
Mkr1 2.455648 GHz
Ref 110 dBpV #Atten 15 dB 68.73 dBpV
#ivg
Log
10
dB/ . Mgas Uncal
&
A RS S ™
i b
7 =
DI O
54.0
dBpV
Start 2.452 GHz Stop 2.5 GHz
#Res BW 1 MHz #UVBW 30 Hz Sweep 3.304 s (1001 pts)
Marker Trace Type X Axis Amplitude
1 1 Freq 2 455648 GHz 68.73 dBuV
2 i1 Freq 2483824 GHz 42,56 dBuV

(Plot F2: Channel = 11 AVG @ 802.11n)
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1.10. Conducted Emission
1.10.1. Requirement

According to FCC section 15.207, for an intentional radiator that is designed to be connected to the
public utility (AC) power line, the radio frequency voltage that is conducted back onto the AC power
line on any frequency within the band 150kHz to 30MHz shall not exceed the limits in the following
table, as measured using a S0uH/50€2 line impedance stabilization network (LISN).

Conducted Limit (dBpV)
Frequency range (MHz) .
Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
5-30 60 50
NOTE:

(a) The lower limit shall apply at the band edges.
(b) The limit decreases linearly with the logarithm of the frequency in the range 0.15 - 0.50MHz.

1.10.2. Test Description

A. Test Setup:

___________________ ! Communication
< > Antenna

EUT (Wi-Fi Module)

£ E

7
/E\ Pulse Limiter
< 80cm > LISN /%\
X Receiver
! —0  O—
\/

= Service /

Supplier

The Table-top EUT was placed upon a non-metallic table 0.8m above the horizontal metal reference
ground plane. EUT was connected to LISN and LISN was connected to reference Ground Plane.
EUT was 80cm from LISN. The set-up and test methods were according to ANSI C63.4:2009

The EUT is powered by the Battery charged with the AC Adapter which is powered by 120V, 60Hz
AC mains supply. The factors of the site are calibrated to correct the reading. During the
measurement, the EUT is activated and controlled by the Wi-Fi Service Supplier (SS) via a Common
Antenna.
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B. Equipments List:
Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Receiver Agilent E7405A US44210471 | 2012.05 | 2013.05
LISN Schwarzbeck | NSLK 8127 812744 2012.05 | 2013.05
Service Supplier R&S CMU200 100448 2012.05 | 2013.05
Pulse Limiter (20dB) | Schwarzbeck | VTSD 9561-D 9391 (n.a.) (n.a.)

1.10.3. Test Result

The maximum conducted interference is searched using Peak (PK), if the emission levels more than
the AV and QP limits, and that have narrow margins from the AV and QP limits will be re-measured
with AV and QP detectors. Tests for both L phase and N phase lines of the power mains connected to

the EUT are performed. Refer to recorded points and plots below.

A. Test setup:

The EUT configuration of the emission tests is EUT + Charger.

B. Test Plots:

160k

Freq: 5.57 MHz
Peak: 50.95 dBu

Avg 40.83 dBuy

OPeak: 4271 dBuly =—

dBiu
an

E0

T Wi

Y

10M

20

Click

I

Sweeps Archive | Swesp | Andhz@E57MHz | Manual @557 MHz
[Gample_159 w [] Compared
[Sr‘;a'_:tﬂ [sh;?-?z] Step Detector Hald Time |REW Min At | Pre smp | Pre Sel gPl';TDt Ancil
| ks 30 AUTO [FOA 10 JkHz 10 OFF OFF N

(Plot A: L Phase)

Ref Level

Lt e
Measure Unit
dBuv -

Limite:
55022bap R
55022bay v

Multi Mk er
Show Highest Peaks |5
Detector

FleTable | [fva |
nvelope|
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Display
Dynamics dB
Bl 20 <
80
Freq 1.26 MHz efitere)
s ]Peak: 40.61 dBU
Avg: 40,43 dBUY e
60 :
| |dBu v
“
i L r“ (T
‘ | ' Limits
LT | [ I 20
W | BE022hap v
|5E0z20aw v|
vl Marker
1] Show Highest Peaks |5
150k i 10M 0M |
Detectar =
File Table | Avg |
Sweeps Archive T Sweep T Analyzer @ 1.26 MHz T Manual @ 1.26 MHz T Click ] W ’Dj?lgcmi
’Samp\e_1 L) v:D Compared
[mlz} [Eh;?le Step  |Dstector | Hold Time | REW/ Minatl | Pre dmp | Pre Sel [ F20PE | |Frequency Mz 2|Leve\ dBuiv
il1s [ |euto [Poa 10 3kHz 10 0FF | 0FF N ! 4641
B 265 4358
3 1.26 40.49
4 1325 2389
5 1.855 3303

(Plot B: N Phase)
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1.11. Radiated Emission

1.11.1. Requirement

According to FCC section 15.247(c), radiated emission outside the frequency band attenuation below
the general limits specified in FCC section 15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in FCC section 15.205(a), must also comply with the

radiated emission limits specified in FCC section 15.209(a).

According to FCC section 15.209 (a), except as provided elsewhere in this subpart, the emissions
from an intentional radiator shall not exceed the field strength levels specified in the following table:

Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)
0.009 - 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705 - 30.0 30 30
30 - 88 100 3
88 -216 150 3
216 - 960 200 3
Above 960 500 3
Note:

1. For Above 1000MHz, the emission limit in this paragraph is based on measurement

instrumentation employing an average detector, measurement using instrumentation with a

peak detector function, corresponding to 20dB above the maximum permitted average limit.

2. For above 1000MHz, limit field strength of harmonics: 54dBuV/m@3m (AV) and

74dBuV/m@3m (PK)

In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), also
should comply with the radiated emission limits specified in Section 15.209(a)(above table)

1.11.2. Test Description

A. Test Setup:

1) For radiated emissions from 9kHz to 30MHz
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SO |
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Test Antenna Feceivers — Preamplifier+

2) For radiated emissions from 30MHz tolGHz
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DRI,

|

Test Antenna+

= lm ...

o

B

Wy

£
e

Turn Table«

Eeceivers — Preamplifier+
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Test Antenna+

W
L
G o>

=<Im .. dm=

SOOI
o

Receivers — Preamplifier+

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4dB according to the
standards: ANSI C63.4 (2009). The EUT was set-up on insulator 80cm above the Ground Plane. The
set-up and test methods were according to ANSI C63.4.

The EUT of the EUT is powered by the Battery charged with the AC Adapter which is powered by
120V, 60Hz AC mains supply. The Module is located in a 3m Semi-Anechoic Chamber; the antenna
factors, cable loss and so on of the site as factors are calculated to correct the reading. During the
measurement, the EUT is activated and controlled by the Wireless Router via a Common Antenna,
and is set to operate under hopping-on test mode.

For the Test Antenna:

(a) In the frequency range of 9kHz to 30MHz, magnetic field is measured with Loop Test Antenna.
The Test Antenna is positioned with its plane vertical at 1m distance from the EUT. The center of the
Loop Test Antenna is 1m above the ground. During the measurement the Loop Test Antenna rotates
about its vertical axis for maximum response at each azimuth about the EUT.

(b) In the frequency range above 30MHz, Bi-Log Test Antenna (30MHz to 2GHz) and Horn Test
Antenna (above 2GHz) are used. Test Antenna is 3m away from the EUT. Test Antenna height is
varied from 1m to 4m above the ground to determine the maximum value of the field strength. The
emission levels at both horizontal and vertical polarizations should be tested.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
System Simulator R&S CMU200 100448 2012.05 | 2013.05
Receiver Agilent E7405A US44210471 | 2012.05 | 2013.05
Full-Anechoic Chamber Albatross Im*6m*6m (n.a.) 2012.05 | 2014.05
Test Antenna - Bi-Log Schwarzbeck | VULB 9163 9163-274 2012.05 |2013.05
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Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Test Antenna - Horn Schwarzbeck | BBHA 9120D | 9120C-963 2012.05 |2013.05
Test Antenna - Horn R&S HLO050S7 71688 2012.05 | 2013.05
Test Antenna -Loop Schwarzbeck | FMZB 1519 1519-022 2012.05 | 2013.05

1.11.3. Test Result

According to ANSI C63.4 selection 4.2.2, because of peak detection will yield amplitudes equal to or
greater than amplitudes measured with the quasi-peak (or average) detector, the measurement data
from a spectrum analyzer peak detector will represent the worst-case results, if the peak measured
value complies with the quasi-peak limit, it is unnecessary to perform an quasi-peak measurement.

The measurement results are obtained as below:
E [dBuV/m] =Ur + Ar+ Aractor [dB]; At =Lcapie toss [AB]-Gipreamp [dB]
Ar: Total correction Factor except Antenna
Ur: Receiver Reading
Gpreamp: Preamplifier Gain
Aractor: Antenna Factor at 3m

During the test, the total correction Factor AT and Ag,ctor Were built in test software.

Note: All radiated emission tests were performed in X, Y, Z axis direction. And only the worst axis
test condition was recorded in this test report.

1.11.3.1. 802.11b Test mode

A. Test Verdict for Harmonics:

The Fundamental Emissions

The field strength of {Fundamental Emission} listed below is recorded, and used in the next table.

Channe | Frequency | Fundamental Emission (dBuV/m) Antenna
L Refer to Plot
1 (MHz) PK AV Polarization
! 2412 81.13 N/A Horizontal Plot A.2
81.33 N/A Vertical Plot A.3
6 437 83.74 N/A Hori.zontal Plot B.2
85.42 N/A Vertical Plot B.3
. A Hori | Pl 2
1 2462 83.65 N/ orl.zonta ot C
85.73 N/A Vertical Plot C.3

Also refer to following plots for the emissions falling in the restricted bands.

B. Test Plots for the Whole Measurement Frequency Range:
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Plots for Channel = 1

150DBuV
No Frequency PeakAp. QP-Limit AV-Limit Quasi-P AveraP Result
1 84 K 48.76 DBuV 109.11 - - - -
2 2766 M 49.66 DBuV 69.50 e - - -
T~
1110DBuV \.\
\
\\
90DBuV
70DBuV \
T~
\
T~ \\ 2|
50DBuV _\\/\ \\
A A A AN
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70K30R0OKO0K 200K 300K 400K 500K00K008DGKOKA 2M 3M  4M  5M 6M MMM OM 20M 30NV
(PlotA.1:  9kHz to 30MHz)
GO Limit Line
No Frequency ~ PeakAmp Lmt Max Hold Peak Line
[ imeM mojosw 450 PeskO
SODBU ZU. w QUT Uouv =50.UU
3 24160M 8113 DBuV 54.00
4 6595.0M 4531 DBuV 54.00
70DBu
60DBu’
50DBu
4
| T e

2
30DBu
1

o)

20DBu
AAA l } l. I

10DBuY 4
30M 40M  50M 60M 8OM  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25¢

(Plot A.2:  Antenna Horizontal, 30MHz to 25GHz)
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SODBIY Limit Line
No Frequency PeakAmp Lmt Max Hold Peak Line
3
§ imiM peioew 4ok : PeskO
SODBU Z\U0 L\ LI =L UDUvV “0.UU
3 24115M 8133 DBuV 54.00
4 6617.5M 4526 DBuV 54.00
70DBu
60DBuU
50DBu!
l J’
40DBuY "M-WV] \ [
2
30DBu
I
MO | T .
2UNBUY /\[\/
10DB M"J !
U
i
30M 40M  50M 60NV 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9GI10G 15G 20G  25¢
(Plot A.3: Antenna Vertical, 30MHz to 25GHz)
Plot for Channel = 6
150DBuV
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  Avera-P Result
1 69 K 152.13 DBuV 110.82 - - - -
2 2766 M 49.76 DBuV 69.50 - - - -
T~
1:10DBuV \\
\
\\
90DBuV
70DBuV
xﬁ;l\ ~_ 2
50DBuV — \\
AW M
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70K30R0OKO0K 200K 300K 400K 500K00K00800K0OKA 2M 3M  4M 5M 6M 7TM8MPM OM 20M 30M

(Plot B.1:

9kHz to 30MHz)
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90DBuY lelt Line
No Frequency Peak Amp Lmt o Max Hold Peak Line
1 7206M 3071DBUV  46.00 PeakO
G2 2440.0 M- 83,74 DBV 54,00
3 66175M 4472 DBuv 4.00

70DBuY

60DBU’

50DBuY

T | WWWW“\U \ W Ly
.

30DBu
| WL IW
10DBu \/\/\

30M  40M 50M 60V 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25¢

20DBuY

=

(Plot B.2:  Antenna Horizontal, 30MHz to 25GHz)

GO ) Limit Line
No Frequency Peak Amp Lmt ® Max Hold Peak Line
1 189.1M 24.13DBuv 43.50 PeakO
i 120:6-M--30:46 DBUV 46.00
3 24385M 8542 DBuV 54.00
6600.0 M 4486 DBUV 54.00
70DBu
60DBuY
50DBu
40DBuY
30DBu

%
L

10DBuY Mf ' wa

30M  40M 50M 60M  80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9GI0G 15G 20G  25¢

(Plot B.3: Antenna Vertical, 30MHz to 25GHz)
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Plot for Channel = 11

UDENY
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  AveraP Result
1 84K 51.17 DBuV 109.11 - E - -
2 2766 M 49.12 DBuV 69.50 - - - -
T~
110DBuV \\
\
\\
9DDBuV
70DBuV \
T~
T T~ 2
50DBuV \\
DB ,\JVAMAM’MV\’AWWM Wl Wl
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70KS0ROKOOK 200K 300K 400K 500K00R0O0BDOROKA M 3M  4M 5M 6M 7M8VBMOM 20M 30M
(Plot C.1:  9kHz to 30MHz)
SODBIY Limit Line
No Frequency. PeakAmp Lmt o Max Hold Peak Line
1 1328 M 22,09 DBuvV 43.50 PeakO
2 720 N 27:A2A-PDRI\/ AG-O0)
SO0DBU ZU. L\ L1T709"'UDUV =0.UU
3 24655M  83.65 DBuV 54.00
6617.5 M 44,38 DBuV 54.00
70DBu
60DBIY
50DBu’

30DBu! 2 !

20DBuY

V/\ 1 l
Wt Mg

30M  40M 50M 60M  80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9GI0G 15G 20G  25¢

(Plot C.2:  Antenna Horizontal, 30MHz to 25GHz)
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90DBuY imit Line
No Frequenc Peak Amp Lmt Max Hold Peak Line
1 56.2 M 23.05 DBuV 40.00 PeakO
ks Q0 N 2206 DRI/ A
SO0DBU OJ. 171V £0790'UDUV 9.9V
3 7206M 2932 DBuV 46.00
4 24640 M 8573 DBuV 54.00
5 6617.5M 4447 DBuV 54.00
70DBu
60DBu
50DBu!
J nI \ M n
20DBuY MM(' x \4 w W
»g i
30DBu
o T
W)
10DBu VW \Mnl "

30M  40M 50M 60M 80M

1.11.3.2.

100M

200M

300M  400M 500M600M  800M 1G

(Plot C.5:

802.11g Test mode

A. Test Verdict for Harmonics:

The Fundamental Emissions

2G

3G 4G

Antenna Vertical, 30MHz to 25GHz)

5G 6G 7G 8G9G10G 15G 20G 25

The field strength of {Fundamental Emission} listed below is recorded, and used in the next table.

Channe | Frequency | Fundamental Emission (dBuV/m) Antenna
L Refer to Plot
1 (MHz) PK AV Polarization
! 2412 80.79 N/A Horizontal Plot D.2
&81.28 N/A Vertical Plot D.3
83.99 N/A Horizontal Plot E.2
6 2437 5
84.67 N/A Vertical Plot E.3
85.29 N/A Horizontal Plot F.2
11 2462 5
83.80 N/A Vertical PlotF.3

B. Test Plots for the Whole Measurement Frequency Range:
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Plots for Channel = 1

150DBuV
No Frequency PeakAp. QP-Limit AV-Limit Quasi-P AveraP Result
1 54 K 156.22 DBuV 112.95 - - - -
2 2766 M 50.60 DBUV 69.50 e - - -
T~
1110DBuV \.\
\
\\
90DBuV
70DBuV \
\\SL\\
~_ o2
S0DBuV \\
\“\/‘“ﬂ I At
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70K30ROKO0K 200K 300K 400K 500K00K008DGROKA 2M 3M  4M 5M 6M 7TM8NMPM OM 20M 30V
(Plot D.1:  9kHz to 30MHz)
90DBu Limit Line
No Frequency Peak Amp Lmt Max Hold Peak Line
1 1328M 2179 DBuV 43.50 3 PeakO
2 120:6-M--29;20-DBuV 46:00
3 2419.0M 80.79 DBuV 54.00
4 126925 M 46:86 DBuV 54.00
70DBu
60DBu’
50DBu 4
| MR

30DBu’

20DBu’

/\\ ”/HA 1 hl i

30M  40M 50M 60M  80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9GI0G 15G 20G  25¢

(Plot D.2:  Antenna Horizontal, 30MHz to 25GHz)
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SODBIY Limit Line
No Frequency Peak Amp Lmt Max Hold Peak Line
1 56.2 M 2341 DBuV 40.00 o PeakO
Y 89.1-M~23:85DBuV- 43:50
3 7206 M 30.92 DBuV 46.00
4 24085 M 8128 DBuvV 54.00
5 6600.0 M 4415 DBuV 54.00
FODB
60DBu
SO
' T A
40DBuY \‘ \J w
30DBu !

10DBu

30M  40M 50M 60V 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25¢

(Plot D.3:  Antenna Vertical, 30MHz to 25GHz)

Plot for Channel = 6

150DBuV
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  Avera-P Result
1 99K 49.44 DBuV 107.69 - E - -

2 2762M 48.84 DBuvV 69.50 - - - -

NRQDBuV

11 0DBuV \\

90DBuV

70DBuV

50DBuV \\

3DDBuV

10DBuV

9KIOK 20K 30K 40K 50K 60K70K80R0OKOOK 200K 300K 400K 500K00K00800K0KA 2M 3M  4M 5M 6M 7TM8NOM OM 20M 30M

(Plot E.1:  9kHz to 30MHz)
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90DBuY - .
X Limit Line
No Frequency Peak Amp Lmt Q Max Hold Peak Line
1 1328M 2191 DBuvV 43.50 PeakO
s0bug  720.6 M 30:;70 DBUV 46.00
3 24415M 83,99 DBuV 54.00
4 6617.5M 44,30 DBuV 54.00
70DBuY
60DBu
50DBuY
I j) Wi " m
J0DB0Y M d M
30DBu
[0}
20DBuY
M‘m AVAV‘ \U‘
30M 40M  50M 60NV 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25¢

(Plot E.2:  Antenna Horizontal, 30MHz to 25GHz)

90DBu
4 Limit Line
No Frequency Peak Amp Lmt © Max Hold Peak Line
1 56.2 M 21,98 DBuvV 40.00 PeakO.
gopBg - 189.1M 2353 DBuV 43.50
3 7206 M 2870 DBuV 46.00
4 24445M 84,67 DBuV 54.00
5...6572.5 44:64. DBUV. 54.00
70DBu
60DBIY
50DBu
| T
J0DB0Y W \ w
30DBLY ‘ !
01 [0]

s
i
[0VENG er [ '

30M  40M 50M 60M  80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9GI0G 15G 20G  25¢

(Plot E.3:  Antenna Vertical, 30MHz to 25GHz)
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Plot for Channel = 11

T50DBY
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  AveraP Result
1 69 K 52.86 DBUV 110.82 - - - -
2 2766 M 149.22 DBuV 69.50 - - - -
T~
110DBuV \\
\
\\
9DDBuV
70DBuV
N ]
—~% ~—_ 9
50DBuV ~ \\
\\“\/\ A AN b it b
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70KS0ROKOOK 200K 300K 400K 500K00R0O0BDOROKA M 3M  4M 5M 6M 7M8VBMOM 20M 30M
(Plot F.1:  9kHz to 30MHz)
SODBIY . Limit Line
No Frequency PeakAmp Lmt [ Max Hold Peak Line
1 46.5M 2117 DBuV 40.00 PeakO
2 29 N 292:A PR\ /. A2. 50
SO0DBU L0V £L2:00'UDUvV 59.9U
3 7206 M 29,74 DBuV 46.00
4 24550M 85.29 DBuV 54.00
5 65725M 4431 DBuV 54.00
70DBu
GODBIY
50DBu’
[ nﬁ w N

Wb

30DBu’

W ML

10DBuY \V\W "‘LU\.N W W

30M  40M 50M 60M  80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9GI0G 15G 20G  25¢

(Plot F.2:  Antenna Horizontal, 30MHz to 25GHz)
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90DBuY
) Limit Line
No Frequenc Peak Amp Lmt > Max Hold Peak Line
1 56.2M 2211 DBuV 40.00 PeakO
sobbug - 189.1 M 23i49 DBuV 43.50
3 7206M 29.65DBuVv 46.00
4 24655M 8380 DBuV 54.00
5..6617.5 44.83 DBuUV. 54.00

70DBu

60DBu

50DBu

30DBu’

AL

10DBu L\)J/\/\ K WNMU

30M  40M 50M 60M 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G 9G10G 15G 20G 25

(Plot F.3:  Antenna Vertical, 30MHz to 25GHz)
1.11.3.3. 802.11n-20MHz Test mode

A. Test Verdict for Harmonics:

The Fundamental Emissions

The field strength of {Fundamental Emission} listed below is recorded, and used in the next table.

Channe | Frequency | Fundamental Emission (dBuV/m) Antenna
L Refer to Plot
1 (MHz) PK AV Polarization
! 2412 79.46 N/A Horizontal Plot G.2
82.65 N/A Vertical Plot G.3
84.45 N/A Horizontal Plot H.2
6 2437 5
84.64 N/A Vertical Plot H.3
81.24 N/A Horizontal Plot 1.2
11 2462 5
83.92 N/A Vertical Plot 1.3

Also refer to following plots for the emissions falling in the restricted bands.
B. Test Plots for the Whole Measurement Frequency Range:

Plots for Channel = 1
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150DBuV
No Frequency PeakAp QP-Limit AV-Limit  Quasi-P  Avera-P Result
1 84 K 150.90 DBuV 109.11 - - - -
2 1267M 3894 DBuV 69.50 - - - -
*&K
\\
T DB \\
\
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90DBuV
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TODBN
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(Plot G.1:  9kHz to 30MHz)
90DBu . .
Limit Line
No Frequency PeakAmp Lmt Max Hold Peak Line
1 1328M 2087 DBuvV 43.50 3 PeakO
§0DBIE 7206 M 30,36 DBUVT46.00 b
3 2419.0M 7946 DBuV 54.00
4 65725M 43,09 DBuV 54.00
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(Plot G.2:  Antenna Horizontal, 30MHz to 25GHz)
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90DBuY - .
Limit Line
No Frequency PeakAmp Lmt o Max Hold Peak Line
1 189.1M 2218 DBuvV 43.50 PeakO
80D 720.6 M 2860 DBUV 46.00
3 24205M 82.65 DBuV 54.00
4 126475M 46,34 DBuV 54.00
70DBu
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(Plot G.3:  Antenna Vertical, 30MHz to 25GHz)

Plot for Channel = 6

150DBuV
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  Avera-P Result
1 444 K 34.61 DBuV 94.66 - - - -
2 2.08 M 35.31 DBuV 69.50 - -+ - -
\\
T 0DB \\
\
\\
90DBuV
DBV \
\¥
L ~_
SODBA - \\
1 2
Ay el
30DBuV YWY
BB
9KI0K 20K 30K 40K 50K 60K70K80ROKO0K 200K 300K 400K 500K00K00800K0KA 2M 3M  4M 5M 6M 7TMSMIM OM 20M 30M
(Plot H.1:  9kHz to 30MHz)
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90DBuY - .
3 Limit Line
No Frequency Peak Amp Lmt (o] Max Hold Peak Line
1 1328M 2149DBWV 4350 PeakO
80D 720.6 M 29;18 DBUV 46.00
3 24445M 8445 DBuV 54.00
4 12760.0 M 46,82 DBuV 54.00
70DBuY
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(Plot H.2:  Antenna Horizontal, 30MHz to 25GHz)

90DBu
3 Limit Line
No Frequency Peak Amp Lmt © Max Hold Peak Line
1 189.1M 2295DBuv 43.50 Peak O
80D 720.6 M 29:85 DBUV 46.00
3 2446.0M 84,64 DBuV 54.00
4 6600.0 M 44:29 DBuV 54.00
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(Plot H.3:  Antenna Vertical, 30MHz to 25GHz)
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Plot for Channel = 11

15058V
No Frequency PeakAp. QP-Limit AV-Limit  Quasi-P  Avera-P Result
1 129K 42.12 DBuV 105.39 - - - -
2 2.66 M 36.59 DBuV 69.50 - - - -
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(PlotI.1: ~ 9kHz to 30MHz)
90DBuY T
Limit Line
No Frequency Peak Amp Lmt ) Max Hold Peak Line
1 1328M 21,03DBuvV 43.50 Q PeakO
80DBu2  720.6 M 29:54 DBUV 46.00
3 24580M 8124 DBuV 54.00
4 65725M 4553 DBuV 54.00
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(PlotI.2:  Antenna Horizontal, 30MHz to 25GHz)
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90DBuY - .
A Limit Line
No Frequenc Peak Amp Lmt [} Max Hold Peak Line
1 1445M 2233 DBuv 43.50 PeakO
s0bu2  189.1M  22;39 DBUV 43.50
3 7206M 30.00 DBuV 46.00
4 24580M 8392 DBuV 54.00
5...6572.5 45.12 DBUV. 54.00
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50DBu!
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(Plot 1.3:  Antenna Vertical, 30MHz to 25GHz)

** END OF REPORT *#*
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