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1. General
1.1 Certification of Accuracy of Test Data

Standards: CFR 47 Part 15 Subpart B Class B
CFR 47 Part 15 Subpart C (Section 15.247)

CFR 47 Part 15 Subpart E (Section 15.407)

Test Procedure: ANSI C63.4:2003
Product Name & Moddl: AR5BXB6 802.11 a/b/g PCI Express Module
Built-In Tablet PC Brand Name: Lenovo

Model Name: 6363/ 6364/ 6365/ 6366/ 6367/ 6363
Project Name: ThinkPad X60 Tablet Series

Applied by: Atheros Communications, Inc.
Samplereceived Date: 2006/08/23

Final test Date: 2006/09/05

Test Result PASS

Test Site: Chamber 02, Conduction 02
Temperature Refer to each Ste test data
Humidity: Refer to each Site test data

Test Engineer: Jerry Chiou % z\

All thetestsin thisreport have been performed and recorded in accordance with the standards described
above and performed by an independent eectromagnetic compatibility consultant, Internationd
Standards L aboratory.

Thetest results contained in thisreport accurately represent the measurements of the characteristics and
the energy generated by sample equipment under test at the time of the test. The sample equipment
tested as described in this report isin compliance with the limits of above standards.

Approve & Signature

-

Eddy Hsung/Directdy/

Test resultsgiven in thisreport apply only to the specific sample(s) tested under stated test conditions.
Thisreport shall not be reproduced other than in full without the explicit written consent of ISL. This report totally
contains 83 pages, including 1 cover page , 3 contents page, and 79 pages for the test description.

This report must not be use to claim product endorsement by NVLAP or any agency of the U.S. Government.

Thistest data shown below istraceableto NIST or national or international standard.
International Standards Laboratory certifies that no party to this application has been denied the FCC benefits
pursuant to Section 5301 of the Anti-Drug Abuse Act of 1988, 21 U.S.C. 853(a).

International Standards L aboratory Report Number: 06L RO20FC
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2. Test Results Summary
The 802.11b functions of EUT has been tested according to the FCC regulations listed below:

Tested Standards: 47 CFR Part 15 Subpart C

Standard Test Type Reault Remarks
Section
15.207 AC Power Line Pass
Emissions
15.247(a)(2) Spectrum Bandwidth Pass
Of DSSS device
15.247(b) Max. Peak Output Power Pass
15.247(c) Radiated Emissions Pass
30MHz — 25 GHz
15.247 (¢) Band Edge Measurement Pass
15.247(b)(4) Radiation Exposure Pass SAR report attached
15.247 (d) Power Spectral Density Pass

The 802.11g functions of EUT has been tested according to the FCC regulations listed below:

Tested Standards: 47 CFR Part 15 Subpart C

Standard Test Type Result Remarks
Section
15.207 AC Power Line Pass
Emissions
15.247(3)(2) Spectrum Bandwidth Pass
Of DSSS device
15.247(b) Max. Peak Output Power Pass
15.247(c) Radiated Emissions Pass
30MHz — 25 GHz
15.247 (¢) Band Edge M easurement Pass
15.247(b)(4) Radiation Exposure Pass SAR report attached
15.247 (d) Power Spectral Density Pass

The 802.11a functionsof EUT hasbeen tested to the FCC regulations listed below:

Tested Standards: 47 CFR Part 15 Subpart E

Standard Test Type Result Remarks
Section
15.407 (A(D)(2(3I) Peak Transmit Power Pass
15.407 (a)(1)(Q(]) Peak Power Spectral Pass
Density
15.407 (8)(6) Peak Power Excursion Pass
15.407 (b)(5) AC Power Line Emissions Pass
15.407 (b)(5) Radiated Emissions Pass
30MHz— 40 GHz
15.407(f) Radiation exposure Pass SAR report attached
15.407 (g) Fregquency Stability Pass
International Standards L aboratory Report Number: 06L RO20FC
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3. Description of Equipment Under Test (EUT)

Product Name &Model No.: AR5BXB6 802.11 a/b/g PCI Express Module
FCCID: PPD-AR5BXB6
Brand: Atheros
Frequency Range 802.11a 5150~5350 MHz, 5725~5850 MHz
Frequency Range 802.11b/g: 2400~2483.5 MHz
Support channd!:
802.11a Normal mode 13 Channds
802.11a Turbo mode 4 Channds
802.11b/g 11 Channels
802.11g Turbo mode 1 Channel
Modulation Skill:

802.11a Norma mode OFDM (6 Mbps— 54 Mbps)

802.11a Turbo mode OFDM (12 Mbps— 108 MBps)

802.11b DBPSK (1Mbps), DQPSK (2Mbps),

CCK(5.5/11Mbps)

802.11g OFDM (6M - 54Mbps)

802.11g Turbo mode OFDM (6M - 54Mbps)
Antennas Type:

Main antenna IFA (P/N: 25.90354.001)
made by Wistron NeWeb Corp.
Aux antenna: IFA (P/N: 25.90355.001)
made by Wistron NeWeb Corp.

Antenna Connected: Connected to RF connector on the PCB of the

802.11a/b/g WLAN Adapter .The user isnot

possible to change the antenna without

disassembling the notebook compurter.
Antemna pesk Gain:

Main antenna 0.9dBi (11b,11g), 1.92 dBi (114)
AUX antenna 1.52 dBi (11b,11g), 2.78 dBi (11a)
Power Type of wireless module; 3.3V DC from Notebook PC

The channd and the operation frequency of 802.11aNorma Modeis listed below:
Channd  Frequency(MHz)  Channd Frequency(MHz2)

36 5180 40 5200
44 5220 48 5240
52 5260 56 5280
60 5300 64 5320
149 5745 153 5765
157 5785 161 5805
165 5825
International Standards L aboratory Report Number: 06L RO20FC
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The channd and the operation frequency of 802.11a Turbo Mode s listed below:
Channd Frequency(MHz)  Channd Frequency(MHz)
40 5200 58 5290
152 5760 161 5805

The channd and the operation frequency of 802.11b and 802.11g is listed below:

Channd Frequency(MHz)  Channd Frequency(MHZz)

01 2412 07 2442
02 2417 08 2447
03 2422 09 2452
04 2427 10 2457
05 2432 11 2462
06 2437 Turbog 2437

There is a difference from the origind gpplication: Add a new antenna

Antennas Type:
Main antenna: IFA (P/N: 25.90354.001) made by Wistron NeWeb Corp.
Aux antennat IFA  (P/N: 25.90355.001) made by Wistron NeWeb Corp.

Antenna pesk Gain:

Main antenna: 0.9 dBi (11b,119g), 1.92 dBi (11a)
AUX antenna: 1.52 dBi (11b,11g), 2.78 dBi (11a)
International Standards L aboratory Report Number: 06L RO20FC
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4. TEST RESULTS(802.11a)
41 Maximum Peak Output Power [Section 15.407 (a)(1)(2)(3)]

4.1.1 Test Procedure
The transmitter output of EUT was connected to the peak power analyzer.

412 Test Setup

Peak Power
EUT Analyzer
Freguency Band Limit
5.15-5.25GHz The lesser of 50mW (17dBm) or 4dBm+10logB
5.25 -5.35GHz The lesser of 250mW (24dBm) or 11dBm+10logB

5.725-5.825GHz

The lesser of 1W (30dBm) or 17dBm+10logB

Note: B isthe 26dB emission bandwith in MHz

4.1.3 Test Data: (Normal Mode)

Temp. (deg. C): 25
TestEngr: J e r r y Hubdlity QA 50
Peak Peak
Andyzer
Frequency : Cable | Power | Power |, . . :
Channdl (Mho) I?;cgjrlnr;g Loss(dB)| Output | Output Limit (dBm) | PasyFall
(mW) | (dBm)
36 5180 | 14.52 14 39.08 | 15.92 30 Pass
48 5240 | 14.58 14 39.63 | 15.98 30 Pass
52 5260 | 14.56 14 39.45 | 15.96 30 Pass
64 5320 | 13.05 14 27.86 | 14.45 30 Pass
4.1.4 Test Data: (Turbo Mode)
Temp. (deg. C): 25
Test Engr: J e r € ly iHamidity (%): 50
Peak Peak
Andyzer
Frequency : Cable | Power | Power |, . . :
Channdl (Mho) R(SaBdrlnr;g Loss(dB)| Output | Output Limit (dBm) | Pass/Fall
(mW) | (dBm)
40 5200 | 13.43 14 30.41 | 14.83 30 Pass
58 5290 | 14.67 14 40.46 | 16.07 30 Pass

International Standards L aboratory

Report Number: 06L RO20FC
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AT LY L

4.2 Peak Power Spectral Density [Section 15.407(a)(1)(2)(3) ]

421 Test Procedure

1. The Transmitter output of EUT was connected to the spectrum analyzer.
Equipment mode: Spectrum analyzer
Detector function: Peak mode
SPAN: 30MHz or 50MHz
RBW: 1IMHz
VBW: 3MHz
Sweep time: 30 or 50 sec.
Center frequency: fundamental frequency tested
2. Peak search was read to the peak power after maximum hold function is compl eted.

422 Test Setup

Spectrum
EUT Anayzer

4.2.3 Test Data: (Normal Mode)

Please refer to Elliott Laboratories, Inc. Report Number: R60260
FCC ID: PPD-AR5BXB6

424 Test Data: (TurboMode)

Please refer to Elliott Laboratories, Inc. Report Number: R60260
FCC ID: PPD-AR5BXB6

International Standards L aboratory Report Number: 06L RO20FC
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4.3 Peak Power Excursion Measurement [Section 15.407(a)(6) |
4.3.1 Test Procedure

The Transmitter outfput of EUT was connected to the spectrum analyzer.
Frequency SPAN of Spectrum: 30MHz or 5S0MHz.

Trace 1: RBW: 1IMHz, VBW: 3MHz. Using positive detector and Max -hold
Trace 2 : RBW: 1IMHz, VBW: 3MHz. Using Sample detector and Max-hold
Record the largest difference between Trace 1 and Trace 2.

arwNE

432 Test Setup

Spectrum
EUT Anayzer

4.3.3 Test Data: (Normal Mode)

Please refer to Elliott Laboratories, Inc. Report Number: R60260
FCC ID: PPD-AR5BXB6

4.3.4 Test Data: (Turbo Mode)

Please refer to Elliott Laboratories, Inc. Report Number: R60260
FCC ID: PPD-AR5BXB6
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4.4 Powerline Conducted Emissions
[Section 15.207 & 15.407 (b)(5) ]

4.4.1 EUT Configuration

The EUT was set up on the non-conductive table that is 1.0 by 1.5 meter, 80cm
above ground. Thewall of the shielded room was located 40cm to the rear of the EUT.

Power to the EUT was provided through the LISN. The impedance vs. frequency
characteristic of the LISN is complied with the [imit used.

Both lines (neutral and hot) were connected to the LISN in series at testing. A
coaxial -type connector which provides one 50 ohms terminating impedance was provided
for connecting the test instrument. The excesslength of the power cord wasfolded back and
forth at the center of the lead so as to form abundle not exceeding 40cm in length.

_ Any changes madeto the configuration, or modifications madeto the EUT, during
testing are noted in the following test record.

If the EUT isaPersonal Computer or a peripheral of personal computer, and the
persona computer has an auxiliary AC outlet which can be used for providing power to an
external monitor, then all measurementswill be made with the monitor power from first the
computer-mounted AC outlet and then a floor-mounted AC outlet.

442 Test Procedure

The system was set up as described above, with the EMI diagnostic software
running. The main power line conducted EMI tests were run on the hot and neutral
conductors of the power cord and the results were recorded. The effect of varying the
position of theinterface cables has been investigated to find the configuration that produces
maximum emission.

At the frequencies where the peak values of the emissions were higher than 6di3
below the applicable limits, the emissions were aso measured with the quasi-peak
detectors. At the frequencieswherethe quasi-peak values of the emissions werehigher than
gdrs bel ow the applicable average limits, the emissions were al so measured with the average

etectors.

The highest emissionswere analyzed in detail s by operating the spectrum analyzer

in fixed tuned mode to determine the nature of the emissions and to provide information
which could be useful in reducing their amplitude.

4.4.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequenciestested)

Frequency Range: 150 KHz--30MHz
Detector Function: Quasi-Peak/Average
Bandwidth (RBW): 9KHz

444 Tedt Data:

Pleaserefer to Elliott Laboratories, Inc. Report Number: R60260
FCC ID: PPD-AR5BXB6
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FCC ID:PPD-AR5BXB6

45 Radiated Emission Measurement [Section 15.209 & 15.407(b)(5)]

4.5.1 EUT Configuration

_ The equipment under test was set up on the 10 meter chamber with measurement
distance of 3 meters. The EUT was placed on a non-conductive table 80cm above ground.

_ Any changes made to the configuration, or modifications madeto the EUT, during
testing are noted in the following test record.

45.2 Test Procedure

~ The system was set up as described above, with the EMI diagnostic software
running. We found the maximum readings by varying the height of antennaand then rotating
the turntable. Both polarization of antenna, horizontal and vertical, are measured.

30M to 1GHz: The highest emissions between 30 MHz to 1000 MHz were also
anayzed in details by operating the spectrum anayzer and/or EMI receiver in quasi-peak
mode to determine the precise amplitude of the emissions. While doing so, the
Interconnecting cablesand major parts of the system were moved around, the antenna height
was varied between one and four meters, its polarization was varied between vertical and
horizontal, and the turntable was slowly rotated, to maximize the emission.

1GHz—-40GHz: The highest emissions were also analyzed in details by operating
the spectrum analyzer and/or EMI receiver in peak mode to determine the precise amplitude
of the emission. While doing so, the interconnecting cables and major parts of the system
were moved around, the antenna height was varied between one and four meters, its
polarization was varied between vertical and horizontal, and the turntable was slowly
rotated, to maximize the emission. During test the EMI receiver and spectrum was setup
according to para. 6.5.3.

For the test of 2" to 10™ harmonics frequencies , the equipment setup was also refer to
para.6.5.3. Thefrequenciesweretested using Peak modefirgt, if thetest datais higher than
the emissions|limit, an additional measurement using Average mode will be performed and
the average reading will be compared to the limit and record in test report.

453 EMI Receiver/Spectrum Analyzer Configuration

Frequency Range Tested: 30M Hz~1000M Hz
Detector Function: Quasi-Peak Mode
Resolution Bandwidth (RBW): 120KHz

Video Bandwidth (VBW) IMHz

Frequency Range Tested: 1GHz— 40 GHz
Detector Function: Peak Mode
Resolution Bandwidth (RBW): IMHz

Video Bandwidth (VBW) 3MHz

Frequency Range Tested: 30MHz - 40 GHz
Detector Function: Average Mode
Resolution Bandwidth (RBW): IMHz

Video Bandwidth (VBW) 10Hz

International Standards L aboratory
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454 Test Data (30OMHz — 1GH?2).

30M —1GHz Open Field Radiated Emissions (Horizontal)
Operator: Jerry Chiou
Temperature (C): 27
Humidity (%): 63

Frequency Rx Ant | CableLoss | PreAmpGain | Corrct. Limit Magin | Ant. | Table
Amp. Fact Emi. Pos. Pos.

MHz | (dBuV) | (dB/m) (dB) (dB) (dBuv/m) | (dBuv/m) | (dB) (cm) | (deg)
47.46 16.27 8.62 1.36 0.00 26.25 40.00 -13.75 | 102 165
106.63 1462 | 1110 2.06 0.00 27.78 4350 -1572 | 102 67
119.24 1584 | 1159 2.20 0.00 29.62 4350 -13.88 | 102 116
151.25 2248 9.40 254 0.00 34.42 4350 -9.08 196 359
167.74 19.98 8.62 2.69 0.00 31.29 4350 -1221 | 196 359
215.27 20.71 8.40 3.08 0.00 32.19 4350 -11.31 | 196 229
530.52 532 | 1813 5.80 0.00 29.25 46.00 -16.75 | 102 150
580.96 14.71 | 18.66 6.28 0.00 39.65 46.00 -6.35 196 213
591.63 8.63 | 18.68 6.36 0.00 33.67 46.00 -1233 | 196 19

30M — 1GHz Open Field Radiated Emissions (Vertical)

Operator: Jerry Chiou
Temperature (C): 27
Humidity (%): 63

Frequency | Rx Ant | CableLoss | PreAmpGain |  Corrct. Limit Margin | Ant. Table
Amp. Fact Emi. Pos. Pos.
MHz | (dBuv)| (@B/m)| (dB) (dB) (@Buv/m) | (@Buv/m) | (dB) | (cm) | (deg)
47.46 17.00 8.62 1.36 0.00 26.98 40.00 -13.02 102 165
119.24 14.06 11.59 2.20 0.00 27.85 43.50 -15.65 102 116
150.28 18.61 9.48 2.55 0.00 30.63 43.50 -12.87 196 359
22303 2047 8.58 315 0.00 32.20 46.00 -13.80 196 229
443.22 10.07 16.16 5.13 0.00 31.36 46.00 -14.64 102 343
534.4 7.37 18.23 5.83 0.00 3142 46.00 -14.58 196 213
582.9 14.52 18.67 6.29 0.00 39.48 46.00 -6.52 196 51
589.69 941 18.68 6.34 0.00 34.43 46.00 -11.57 196 19
644.01 4.25 18.96 6.75 0.00 29.96 46.00 -1604 | 196 327
* NOTE: During the pre-test, the EUT has been tested for Channel 36, 48, 52, 64 of Normal Mode, Channel 40, 58 of

Turbo Mode and transmit from Main and Aux antenna respectively to get al the critical emission frequencies.
Inthefinal test all the critical emission frequencies has been tested and the test data are listed above.
Margin=Corrected Amplitude-Limit
Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable Loss - Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit

All frequenciesfrom 30MHz to 1GHz have been tested
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455 Test Data (1GHz —40 GHz, Transmitting).

1GHz~40 GHz(Horizontal), Normal Mode, Channel 36: 5180 MHz
Operator: Jerry Chiou RBW: 1MHz
Humidity (%): 36
Temperature (C): 24

Frequency | Rx_R. | Ant_F [ Cab_L | PreAmpl | Emission | Limit | Magin | A.Towe | T.Table
r

MHz dBuv | dB/m dB dB dBuvV/m | dBuv/m| dB cm deg

10353.8 | 31.55pk | 39.52 3.28 34.55 39.80pk | 54.00av | -14.20 101 82

1GHz~40 GHz(Vertical), Normal Mode, Channd 36: 5180 MHz
Operator: Jerry Chiou RBW: 1MHz
Humidity (%): 36
Temperature (C): 24

Frequency | Rx_R. | Ant_F | Cab_L | PreAmpl | Emisson | Limit | Magin | A.Towe | T.Table
: : r
MHz dBuwv | dB/m dB dB dBuvV/m | dBuv/m| dB cm deg
6588.81 | 46.83pk | 36.88 3.35 37.60 4946pk | 54.00av | -454 101 182
6718.28 | 46.84pk | 37.58 3.27 37.49 50.20pk | 54.00av | -3.80 101 159
10353.8 | 26.55pk | 39.52 3.28 34.55 44.80pk | 54.00av | -9.20 101 82

Note:  “ *”: Fundamental Frequency
“ pk”: peak reading
“av": average reading
The Spectrum noise level+Correction Factor<Limit-6 dB
Margin = Corrected Amplitude — Limit
Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit.

All frequenciesfrom 1GHz to 40 GHz have been tested.
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1GHz~40 GHz (Horizontal), Normal Mode, Channel 48: 5240 MHz
Operator: Jerry Chiou

RBW: 1IMHz
Humidity (%): 36
Temperature (C): 24

Frequency | RXx R Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
7070.73 | 45.23pk | 39.21 2.98 37.12 50.29pk | 54.00av | -3.71 101 119
7466.33 | 45.56pk | 39.85 2.28 36.42 51.27pk | 54.00av | -2.73 101 177
1GHz~40 GHz (Vertical), Normal Mode, Channel 48: 5240 MHz
Operator: Jerry Chiou RBW: 1IMHz

Humidity (%): 36
Temperature (C): 24

Frequency | RX R Ant F. | Cab L. | PreAmpl [ Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
6567.23 | 46.59pk | 36.76 3.36 37.61 49.10pk | 54.00av | -4.90 101 186
6754.25 | 46.74pk | 37.77 3.25 37.46 50.31pk | 54.00av | -3.69 101 153
104615 | 34.96pk | 39.43 3.24 34.58 43.05pk | 54.00av | -10.95 101 108
Note:  “ *”: Fundamental Frequency

“ pk”: peak reading
“av": average reading

The Spectrum noise level +Correction Factor<Limit-6 dB

Margin = Corrected Amplitude — Limit
Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit.

All frequenciesfrom 1GHz to 40 GHz have been tested.

International Standards L aboratory
HC LAB:NVLAP:200234-0;VCCI: R-341,C-354; NEMKO:ELA 113A;BSMI:SL2-IN-E-0037;SL2-R1-E-0037;CNLA:1178;

1C:1C4067

Report Number: 06L RO20FC

LT LAB: NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113B;CNLA:0997; IC:1C4164-1




13-

FCC ID:PPD-AR5BXB6

1GHz~40 GHz (Horizontal), Normal M ode, Channel 52: 5260 MHz
Operator: Jerry Chiou

RBW: 1IMHz
Humidity (%): 36
Temperature (C): 24

Freguency Rx R. Ant F. | Cab L. [ PreAmpl [ Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
70995 | 45.67pk | 39.26 292 37.07 50.78pk | 54.00av | -3.22 101 124
7466.33 | 45.00pk | 39.85 2.28 36.42 50.80pk | 54.00av | -3.20 101 177
1GHz~40 GHz (Vertical), Normal Mode, Channel 52: 5260 MHz
Operator: Jerry Chiou RBW: 1IMHz

Humidity (%): 36
Temperature (C): 24

Frequency | RX R Ant F. | Cab L. | PreAmpl [ Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
6739.86 | 47.00pk | 37.70 3.26 3747 | 50.48pk | 54.00av | -3.52 101 155
70995 | 46.05pk | 39.26 292 37.07 | 51.16pk | 54.00av | -2.84 101 124
10520.3 | 33.25pk | 39.40 3.23 3459 | 41.29pk | 54.00av | -12.71 102 121
Note:  “ *”: Fundamental Frequency

“ pk”: peak reading
“av": average reading

The Spectrum noise level +Correction Factor<Limit-6 dB

Margin = Corrected Amplitude — Limit
Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit.

All frequenciesfrom 1GHz to 40 GHz have been tested.
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1GHz~40 GHz(Horizontal ), Normal Mode, Channel 64: 5320 MHz
Operator: Jerry Chiou

RBW: 1IMHz
Humidity (%): 36
Temperature (C): 24

Frequency | RXx R Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
6567.23 | 47.21pk | 36.76 3.36 37.61 49.72pk | 54.00av | -4.28 101 186
6718.28 | 46.90pk | 37.58 3.27 37.49 50.26pk | 54.00av | -3.74 101 159
1GHz~40 GHz(Vertical), Normal Mode, Channel 64: 5320 MHz
Operator: Jerry Chiou RBW: 1IMHz

Humidity (%): 36
Temperature (C): 24

Frequency | RX R Ant F. | Cab L. | PreAmpl [ Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
6560.04 | 48.52pk | 36.72 3.36 37.62 50.99pk | 54.00av | -3.01 101 187
6754.25 | 48.08pk | 37.77 3.25 37.46 51.64pk | 54.00av | -2.36 101 153
Note:  “ * ": Fundamental Frequency

“ pk”: peak reading
“av": average reading

The Spectrum noise level+Correction Factor<Limit-6 dB

Margin = Corrected Amplitude — Limit
Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable L oss-Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit.

All frequenciesfrom 1GHz to 40 GHz have been tested.
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1GHz~40 GHz (Horizontal), Turbo M ode, Channel 40: 5200 MHz
Operator: Jerry Chiou

RBW: 1IMHz
Humidity (%): 36
Temperature (C): 24

Frequency | RXx R Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
673267 | 46.53pk | 37.66 3.26 37.47 49.97pk | 54.00av | -4.03 101 157
70995 | 45.84pk | 39.26 2.92 37.07 50.95pk | 54.00av | -3.05 101 124
1GHz~40 GHz (Vertical), Turbo Mode, Channel 40: 5200 MHz
Operator: Jerry Chiou RBW: 1IMHz

Humidity (%): 36
Temperature (C): 24

Frequency | RX R Ant F. | Cab L. | PreAmpl [ Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
6718.28 | 46.97pk | 37.58 3.27 3749 50.33pk | 54.00av | -3.67 101 159
6955.64 | 46.70pk | 38.86 313 37.29 | 51.40pk | 54.00av | -2.60 101 117
Note:  “ * ": Fundamental Frequency

“ pk”: peak reading

“av": average reading

The Spectrum noise level+Correction Factor<Limit-6 dB

Margin = Corrected Amplitude — Limit
Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable L oss-Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit.

All frequenciesfrom 1GHz to 40 GHz have been tested.
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1GHz~40 GHz(Horizontal), Turbo M ode, Channel 58: 5290 MHz
Operator: Jerry Chiou

RBW: 1IMHz
Humidity (%): 36
Temperature (C): 24

Frequency | RXx R Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
6941.26 | 45.82pk | 38.78 314 37.30 50.44pk | 54.00av | -3.56 101 119
70995 | 4557pk | 39.26 2.92 37.07 50.68pk | 54.00av | -3.32 101 124
1GHz~40 GHz (Vertical), Turbo Mode, Channel 58: 5290 MHz
Operator: Jerry Chiou RBW: 1IMHz

Humidity (%): 36
Temperature (C): 24

Frequency | RX R Ant F. | Cab L. | PreAmpl [ Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
6739.86 | 47.60pk | 37.70 3.26 37.47 51.08pk | 54.00av | -2.92 101 155
6991.61 | 46.27pk | 39.05 311 37.26 51.18pk | 54.00av | -2.82 101 110
Note:  “ * ": Fundamental Frequency

“ pk”: peak reading

“av": average reading

The Spectrum noise level+Correction Factor<Limit-6 dB

Margin = Corrected Amplitude — Limit
Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable L oss-Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit.
All frequenciesfrom 1GHz to 40 GHz have been tested.
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AT LY L

4.6 Band Edge Measurement (Section 15.407 (b) (1) (2))
4.6.1 Test Procedure (Conducted)

1. The Transmitter output of EUT was connected to the spectrum analyzer.
Equipment mode: Spectrum analyzer

Peak Mode:
SPAN 100MHz
RBW 1MHz
VBW 1IMHz
Sweep Time 200msec.
2. Using Peak Search to read the peak power of Carrier frequencies after Maximum

Hold functionis completed.
3. Findthe next peak frequency outside the operation frequency band.

4.6.2 Test Setup (Conducted)

Spectrum
EUT Analyzer

4.6.3 Test Data(conducted):

Please refer to Elliott Laboratories, Inc. Report Number: R60260
FCC ID: PPD-AR5BXB6
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4.6.4 Bandedge Measurement Test Procedure (Radiated)

1. Antennaand Turntable test procedure same as Radiated Emissions measurement
listed inPara. 6.5
Equipment mode: Spectrum analyzer

Peak Mode:

SPAN 100M Hz
RBW 1MHz
VBW 3MHz
Sweep Time 200msec.
AVE Mode:

SPAN 100MHz
RBW 1MHz
VBW 10Hz
Sweep Time 20 sec.

2. Using Peak Search to read the peak power of Carrier frequencies after Maximun
Hold functionis compl eted.

3. Find the next peak frequency outside the operation frequency band.

4. Get the spectrum reading after Maximun Hold function is compl eted.
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4.6.5 Test Setup (Radiated)
3M A
v 1~4M
| | ‘ |
Antennaand |
turntable
Load EUT glstance
Active m. To Spectrum
L, L | l
~— 10
I |
‘ -) — | remot?l
s } s 2 rnntrnllo
Metal Full Soldered Ground Plane
To
Remote /o Antenna
Controller /Ty
Printer Control PC Spectrum | —
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4.6.6 Test Data(Radiated):

Band Edge measurement (Radiated)

Temperature (deg. C): 25
Test Engineer: Jerry Chi o tdumidity (%): 50
Outside | Freguency | Spectrum | Correction | Emission Limit Pass/Fail
Channel Reading Factor Level
(Normal) (MHz) (dBuV) (dB/m) | (dBuV/m) (dBuV/m)
36 5150 22.07 39.03 60.1 74 Pass
(Peak)
36 5150 881 39.03 47.83 ! Pass
(Average)
64 5350 21.13 39.34 63.35 74 Pass
(Peak)
64 5350.1 8.95 39.34 48.45 4 Pass
(Average)
Outsde |Freguency| Spectrum|Correction| Emisson Limit Pass/Fail
Channel Reading | Factor Level
(Turbo) (MHz) | (dBuV) | (dB/m) ((dBuV/m)| (dBuV/m)
40 5150 21.07 39.03 60.1 74 Pass
(Peak)
40 5150 8.8 39.03 47.83 4 Pass
(Average)
58 5356.5 24.01 39.34 63.35 74 Pass
(Peak)
58 5350 911 390.34 48.45 ! Pass
(Average)
Note:  “pk”: peak reading

“av": average reading
Emission Level=Spectrum Reading+Correction Factor
Correction Factor =Antenna Factor+cable |0ss

Both Horizontal and Vertical polarization have been tested and the worst datais listed above.
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Normal Mode (Channel 36) Peak data

REF 81.0 dBpV MKR 5.1740 GHz

10dB/ A View Posi B_Blank Posi 63.88 4BV
LOF| HKR Setup
MARKER 1
= P I I Ll & ¢ o T Marker Ho.
R T TR T v = i G X
- - z
b S : Marker
DH
: Marker
CENTER 5.1400 GHz N  SPAH 100.0 MHz OFF
#RBY 1 MH=z *BYW 3 MH=z *SWP 200 ms  *ATT 0 dB

% i ﬁctl ve

Marker
Reset
Harker
Normal M ode (Channel 36) Average Data
REF 81.0 dBuY MKR 5.1763 GHz
10dB/ A View Posi B_Blank Posi 52.30 dBuV
LOF HKR Setup
MARKER 1
R T ol AT ool i Harker Ho.
o G SR = e R T v i :
' . i e
] Il
: : : _ : Harker
i - = ON
: * Harker
CENTER 5.1400 GHz  SPAN 100.0 MHz OFF
*#RBYW 1 MH=z #VBYW 10 Hz SWP 20 s *ATT 0 dB
[ 00  MulbiMarkerlist |4 Active
L e Marker
Reset
Harker
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REF 81.0 dBu¥ HKR 5.3162 GH=z

10dB/ 4 View Posi B_Blank Posi 61.87 dBuV
LOF : : Trace A
MARKER 1
5 &i1i0o0 o1 7 iy
el oo e d Write A
X
i
it P m— o : e b i
2
Blank A

CENTER 5.3600 GHz N ~ SPAN 100.0 MHz
*RBW 1 MHz  #VBW 3 MHz  *SWP 200 ms *ATT O dB

[ WultiMarkerlist 4Max Hold

A

-3
Detector
[Posi |

Tre Menu

A~ [ B ]

?
1/2 ,more

Normal Mode (Channel 64) Average data

REF 81.0 dBpV MKR 5.3167 GHz

104B/ A_View Posi B_Blank Posi 51.06 dBpV
LOF . ; : Trace A
:
1 Write &
e
i |
1.
&
=
CENTER 5.3600 GHz  SPAN 100.0 HHz Blank &
*RBY 1 MHz  #VBW 10 Hz SWP 20 s ®ATT O dB

. WultiMarkerlist 4I'ﬁlajc Hold

A

s
Detector
FPo=i

Trc Menu

a8 ]

7
1/2 ,more
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Turbo Mode (Channel 40) Peak data

REF 81.0 dBnV MKR 5.1965 GH=z
10dB/ A _View Posi B_Blank Posi 59.67 dBpV
LOF| HMER Setup
MARKER 1
=S U oo =t B oot i & .1 | | Marker Ho.
o e LU Orile r,,.»-n-—--a-\-—M
: ; ) |
. O st = |
: 2 & et : Marker
OH
3
: Marker
CENTER 5.1500 GHz SPAH 100.0 HH=z OFF

#*REW 1 MHz #VBYW 3 MHz SWP 20 ms  *ATT O dB
Ul ] r
- WultiMarkerList Active

Marker

Reset

Markef

Turbo Mode (Channel 40) Aver age data

REF 81.0 dBuV HKR 5.1974 GHz
10dB/ A View Posi B_Blank Posi 49.19 dBuV
LOF| HKR Setup
MARKER 1
. 4074 LT Marker Ho.
b P e SR S T S
: : e _.._“ 1 |
[ z
/ Marker
OH
. Marker
CENTER 5.1500 GHz  SPAN 100.0 MHz OFF
#RBYW 1 HH=z *YBYW 10 Hz SWP 20 s #4TT 0 dB

% i I'-'ictl ve

Marker

Reset

Marker
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Turbo Mode (Channel 58) Peak data

REF 81.0 dBuV MKR 5.2765 GHz
10dB/ A_Max Posi  B_Blank Posi 62.08 dBupM
LOF : Multi HKR
MARKER : i
P e = — ST ol & Multi MKR
& ara r.-'au--ul:rjE\-' 3 "
Setup
m”‘“*ﬂ'..;_,' z i
[Fon~ [_oFF
N ]
: Peak List
CENTER 5.3250 GHz N ~ SPAN 100.0 MHz Lavi
#RBYW 1 MHz #VBYW 3 MHz #5WP 200 ms 0 :
3 4
é Peak List
) ) : : Freq
T
Multi MKR
OFF

REF 81.0 dBuY MKR 5.2770 GHz
10dB/ A View Posi B Blank Posi 50.56 dBuV
LOF| HKR Setup
MARKER 1
; 2??8 GH .. ] Harker Ho.
— : e |
. b z
e Marker
5 oM
. Marker
CENTER 5.3250 GHz ~ SPAN 100.0 MHz OFF
#RBYW 1 MHz #YBW 10 H=z SWP 20 s #4TT 0 dB
Ul 3 4
% fctive
Marker
Reset
Marker
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BEHERSANESAE
TN SEIncies. Laboomny

4.7 RF Exposure Measurement [Section 15.407(f)(4) & 1.1307(b)]
Refer to SAR Test Report
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4.8 Frequency Stability [Section 15.407(g)]

4.8.1 Limitsof Frequency Stability M easurement

The frequency tolerance of the carrier sing shall be maintained within +/- 0.02% of the
operating frequency over the operation temperature range of EUT (0°C~35°C), and
variation in the primary supply voltage from 85% to 115% of the rated supply voltage
(115V AC) at 20°C.

4.8.2 Test Procedure

1. TheEUT wasplaced inthe Temperature/Humidity Chamber and powered by a
V oltage/Frequency Power converter.

2. Connect the RF output of EUT to Spectrum. Turn on the EUT.

3. Turnthe EUT off and set the chamber to the highest temperature specified.

4. Allow sufficient time (approximately 30 min) for the chamber temperature to
stabilize. Turn the EUT on and measurethe operating frequency after 2, 5, 10
minutes.

5. Set the Voltage/Frequency Power Converter to 85% and 115% of supply voltage,
then repeat step 2, 3, 4 respectively.

6. Repeat step 2, 3, 4, 5 with the temperature of chamber set to the lowest
temperature.

7. Repeat step 2, 3, 4, 5 with the temperature of chamber set to 20°C.

483 Test Setup

Temperature/Humidity
Chamber
Spectrum
EUT Anayzer
V oltage/Frequency
T Power Converter

4.8.4 Test Data

Please refer to Elliott Laboratories, Inc. Report Number: R60260
FCC ID: PPD-AR5BXB6
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5. TEST RESULTS (802.11a(5725MHz~5850M Hz)& 802.11Db)
5.1 Powerline Conducted Emissions [Section 15.207]

5.1.1 EUT Configuration

The EUT was set up on the non-conductive table that is 1.0 by 1.5 meter, 80cm above
ground. Thewall of the shielded room was located 40cm to the rear of the EUT.

Power to the EUT was provided through the LISN. The impedance vs. frequency
characteristic of the LISN is complied with the limit used.

Both lines (neutral and hot) were connected to the LISN in series at testing. A coaxia -type
connector which provides one 50 ohmsterminating impedance was provided for connecting
the test instrument. The excess length of the power cord was folded back and forth at the
center of the lead so as to form a bundle not exceeding 40cm in length.

Any changes made to the configuration, or modifications made to the EUT, during testing
are noted In the following test record.

If the EUT is aPersonal Computer or a peripheral of personal computer, and the personal
computer has an auxiliary AC outlet which can be used for providing power to an externa
monitor, then all measurements will be made with the monitor power from first the
computer-mounted A C outlet and then afloor-mounted AC outlet.

5.1.2 Test Procedure

The system was set up as described above, with the EMI diagnostic software running. The
main power line conducted EMI tests were run on the hot and neutral conductors of the
power cord and theresultswererecorded. Theeffect of varying the position of theinterface
cables has been investigated to find the configuration that produces maximum emission.

At the frequencies where the peak values of the emissions were higher than 6dI3 below the
applicable limits, the emissions were also measured with the quasi-peak detectors. At the
frequencies where the quasi-peak values of the emissions were higher than 6d(3 below the
applicable average limits, the emissions were also measured with the average detectors.

The highest emissions were analyzed in details by operating the spectrum analyzer in fixed

tuned mode to determine the nature of the emissions and to provide information which
could be useful in reducing their amplitude.

5.1.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequenciestested)

Frequency Range 150 KHz--30MHz
Detector Function Quasi-Peak/Average
Bandwidth (RBW) 9KHz

514 Test Data:

Pleaserefer to Elliott Laboratories, Inc. Report Number: R60260
FCC ID: PPD-AR5BXB6
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5.2 Bandwidth for DSSS [Section 15.247 (a)(2)]

5.2.1 Test Procedure

The Transmitter output of EUT was connected to t he spectrum analyzer. The 6 dB bandwidth
of the fundamental frequency was measured. The setting of spectrum analyzer isasfollows

Equipment mode Spectrum analyzer
Detector function Peak mode

RBW 100KHz

VBW 100KHz

522 Test Setup

Spectrum
EUT Anayzer

523 Test Data:

Please refer to Elliott Laboratories, Inc. Report Number: R60260
FCC ID: PPD-AR5BXB6
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FCC ID:PPD-AR5BXB6

5.3 DSSS Maximum Peak Output Power [Section 15.247 (b)(1)]

5.3.1 Test Procedure
The Transmitter output of EUT was connected to the peak power analyzer.

53.2 Test Setup

EUT Peak Power
Anayzer
5.3.3 Test Data
Maximum Peak Output Power
TestEngr: J e r r y Hubdlity @ax 50
Frequenc AT D] Cable Loss| Aol Aol
Channel ?lc\]/lhz) Y| Readi ng (dB) Output Output | Limit(dBm) | PasyFail
(dBm) (mW) (dBm)

149 5745 20 13 134.90 213 30 Pass

157 5785 201 13 138.04 214 30 Pass

165 5825 20 13 134.90 213 30 Pass

152 5760 199 13 131.83 212 30 Pass

161 5805 199 13 131.83 212 30 Pass

802.11b Temp. (deg. C): 25
TestEngr: J e r r y Huddlity §6): 50
Frequenc Analyzer Cable Loss Peak Power|Peak Power
Channel ((T/Ihz) Y| Readi ng (dB) Output Output | Limit(dBm) | Pass/Fail
(dBm) (mW) (dBm)

1 2412 189 11 100./0020 30 Pass

6 2437 184 11 89. 113 19. 9 0 Pass

11 2462 185 11 91.2019. 6 30 Pass

Note: Two RF output( MAIN & AUX) have been test,the worse data shown above.
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54 Radiated Emission Measurement [Section [15.247(c)(4)]

FCC ID:PPD-AR5BXB6

5.4.1 EUT Configuration

The equipment under test was set up on the10 meter chamber with measurement distance of
3 meters. The EUT was placed on a non-conductive table 80cm above ground.

Any changes made to the configuration, or modifications made to the EUT, during testing
are noted In the following test record.

5.4.2 Test Procedure

The system was set up as described above, with the EMI diagnostic software running. We
found the maximum readings by varying the height of antennaand then rotating the turntabl e.
Both polarization of antenna, horizontal and vertical, are measured.

30M to 1GHz: The highest emissions between 30 MHz to 1000 MHz were also analyzed in
details by operating the spectrum analyzer and/or EMI receiver in quasi-peak mode to
determine the precise amplitude of the emissions. While doing so, the interconnecting
cables and mgjor parts of the system were moved around, the antenna height was varied
between one and four meters, its pol arization was varied between vertical and horizontal, and
the turntable was slowly rotated, to maximize the emission.

1GHz — 25GHz: The highest emissions were also analyzed in details by operating the
spectrum analyzer and/or EMI receiver in peak mode to determine the precise amplitude of
the emission. While doing so, theinterconnecting cablesand major parts of the system were
moved around, the antenna height was varied between one and four meters, its polarization
was varied between vertica and horizontal, and the turntable was sowly rotated, to

maximize the emission. During test the EMI receiver and spectrum was setup according to
EMI Receiver/Spectrum Analyzer Configuration.

For thetest of 2™ to 10" harmonics frequencies , the equipment setup was also refer to
EMI Receiver/Spectrum Analyzer Configuration. The frequencieswere tested using Peak
mode first, if the test datais higher than the emissions limit, an additional measurement
using Average modewill be performed and the average reading will be compared to the limit
and record in test report.

5.43 EMI Receiver/Spectrum Analyzer Configuration (for the frequenciestested)

Frequency Range Tested: 30MHz~1000MHz
Detector Function: Quasi-Peak Mode
Resolution Bandwidth (RBW): 120KHz

Video Bandwidth (VBW) 1IMHz

Frequency Range Tested: 1GHz - 25 GHz
Detector Function: Peak Mode
Resolution Bandwidth (RBW): 1IMHz

Video Bandwidth (VBW) 3MHz

Frequency Range Tested: 1GHz - 25 GHz
Detector Function: Average Mode
Resolution Bandwidth (RBW): 1IMHz

Video Bandwidth (VBW) 10 Hz
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5.4.4 Test Data(30MHz — 1GH2):

30M —1GHz Open Field Radiated Emissions (Horizontal)
Operator: Jerry Chiou
Temperature (C): 27
Humidity (%): 63

Frequency Rx Ant | CableLoss | PreAmpGain | Corrct. Limit Magin | Ant. | Table
Amp. Fact Emi. Pos. Pos.

MHz | (dBuV) | (dB/m) (dB) (dB) (dBuv/m) | (dBuv/m) | (dB) (cm) | (deg)
47.46 13.12 8.62 1.36 0.00 23.09 40.00 -1691 | 102 278
106.63 1352 | 1110 2.06 0.00 26.67 43.50 -16.83 | 102 67
150.28 19.98 9.48 2.55 0.00 32.01 43.50 -11.49 | 102 133
167.74 19.00 8.62 2.69 0.00 3031 43.50 -13.19 102 230
224 18.34 8.64 3.16 0.00 30.15 46.00 -15.85 | 102 18
230.79 17.98 9.09 3.23 0.00 30.31 46.00 -1569 | 102 278
582.9 1040 | 18.67 6.29 0.00 35.35 46.00 -1065 | 102 165
644.01 421 | 1896 6.75 0.00 29.92 46.00 -16.08 | 102 18

30M —1GHz Open Field Radiated Emissions (Vertical)
Operator: Jerry Chiou
Temperature (C): 27
Humidity (%): 63

Frequency Rx Ant | CableLoss | PreAmpGain | Corrct. Limit Magin | Ant. | Table
Amp. Fact Emi. Pos. Pos.
MHz (dBuV) | (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) | (dB) (cm) | (deg)
54.25 20.30 6.61 1.50 0.00 2841 40.00 -11.59 | 102 263
119.24 1345 | 11.59 2.20 0.00 271.24 4350 -16.26 | 102 117
150.28 19.73 9.48 2.55 0.00 3176 4350 -11.74 | 102 133
335.55 915 | 16.11 4.23 0.00 29.49 46.00 -16.51 | 102 2
45292 1095 | 16.27 5.23 0.00 32.45 46.00 -1355 | 102 181
579.99 10.30 | 18.66 6.27 0.00 35.22 46.00 -10.78 | 102 295
592.6 6.26 | 18.69 6.36 0.00 31.31 46.00 -1469 | 102 117
915.61 061 | 20.82 8.83 0.00 30.26 46.00 -15.74 | 102 133
NOTE:
» Margin= Corrected Amplitude — Limit

Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable Loss - Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit

All frequenciesfrom 30MHz to 1GHz have been tested
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1GHz~40 GHz(Horizontal), Normal Mode Channel 149: 5745 MHz
Operator: Jerry Chiou

RBW: 1IMHz
Humidity (%): 36
Temperature (C): 24

Frequency | RX R Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
6552.85 | 46.44pk | 36.69 3.37 37.63 48.87pk | 54.00av | -5.13 101 189
6739.86 | 46.59pk | 37.70 3.26 3747 50.08pk | 54.00av | -3.92 101 155
1GHz~40 GHz (Vertical) Normal M ode, Channel 149: 5745 MHz
Operator: Jerry Chiou RBW: 1IMHz

Humidity (%): 36
Temperature (C): 24

Frequency | RX R Ant F. | Cab L. | PreAmpl [ Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
6732.67 | 46.83pk | 37.66 3.26 3747 | 50.27pk | 54.00av | -3.73 101 157
6934.07 | 46.63pk | 38.74 3.14 3731 | 51.20pk | 54.00av | -2.80 101 121
114895 | 36.92pk | 40.67 3.08 34.87 | 45.81pk | 54.00av | -8.19 101 161
Note:  “ *”: Fundamental Frequency
“ pk”: peak reading

“av": average reading

The Spectrum noise level +Correction Factor<Limit-6 dB

Margin = Corrected Amplitude — Limit
Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit.

All frequenciesfrom 1GHz to 40 GHz have been tested.
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1GHz~40 GHz(Horizontal), Normal Mode Channel 157: 5785 MHz
Operator: Jerry Chiou

RBW: 1IMHz
Humidity (%): 36
Temperature (C): 24

Frequency | RXx R Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
6955.64 | 45.83pk | 38.86 313 37.29 50.53pk | 54.00av | -3.47 101 117
7085.11 | 45.65pk | 39.24 2.95 37.10 50.74pk | 54.00av | -3.26 101 121
1GHz~40 GHz (Vertical) Normal M ode, Channel 157: 5785 MHz
Operator: Jerry Chiou RBW: 1IMHz

Humidity (%): 36
Temperature (C): 24

Frequency | RX R Ant F. | Cab L. | PreAmpl [ Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
6739.86 | 46.45pk | 37.70 3.26 37.47 49.94pk | 54.00av | -4.06 101 155
6998.8 | 45.55pk | 39.09 3.10 37.25 | 50.50pk | 54.00av | -3.50 101 109
11558 39.62pk | 40.89 3.14 34.92 48.72pk | 54.00av | -5.28 101 150
Note:  “ *”: Fundamental Frequency

“ pk”: peak reading
“av": average reading

The Spectrum noise level +Correction Factor<Limit-6 dB

Margin = Corrected Amplitude — Limit
Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit.

All frequenciesfrom 1GHz to 40 GHz have been tested.
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FCC ID:PPD-AR5BXB6

1GHz~40 GHz (Horizontal), Normal M ode, Channel 165: 5825 M Hz
Operator: Jerry Chiou

RBW: 1IMHz
Humidity (%): 36
Temperature (C): 24

Frequency | RXx R Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
6567.23 | 46.97pk | 36.76 3.36 37.61 49.48pk | 54.00av | -4.52 101 186
6768.63 | 46.00pk | 37.85 3.24 3744 49.65pk | 54.00av | -4.35 101 150
11646.2 | 36.70pk | 41.17 3.24 35.00 46.10pk | 54.00av | -7.90 101 137
1GHz~40 GHz (Vertical), Normal Mode, Channel 165: 5825 MHz
Operator: Jerry Chiou RBW: 1IMHz

Humidity (%): 36
Temperature (C): 24

Frequency | Rx R Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
6977.22 | 45.88pk | 38.98 311 37.27 50.70pk | 54.00av | -3.30 101 113
7092.31 | 45.30pk | 39.25 2.94 37.09 50.40pk | 54.00av | -3.60 101 122
11646.2 | 43.21pk | 41.17 3.24 35.00 52.62pk | 54.00av | -1.38 101 137
Note:  “ *": Fundamental Frequency

“ pk”: peak reading

“av": average reading

The Spectrum noise level +Correction Factor<Limit-6 dB

Margin = Corrected Amplitude — Limit

Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit.

All frequenciesfrom 1GHz to 40 GHz have been tested.
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FCC ID:PPD-AR5BXB6

1GHz~40 GHz (Horizontal), Turbo Mode, Channel 152 : 5760 MHz
Operator: Jerry Chiou

RBW: 1IMHz
Humidity (%): 36
Temperature (C): 24

Freguency Rx R. Ant F. | Cab L. [ PreAmpl [ Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
6941.26 | 46.20pk | 38.78 314 37.30 50.82pk | 54.00av | -3.18 101 119
7372.83 | 45.52pk | 39.70 244 36.59 51.07pk | 54.00av | -2.93 101 163

1GHz~40 GHz (Vertical) , TurboMode, Channel 152: 5760 MHz
Operator: Jerry Chiou RBW: 1IMHz

Humidity (%): 36
Temperature (C): 24

Frequency | Rx R Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuV/m | dBuV/m dB cm deg
7092.31 | 47.39%pk | 39.25 2.94 37.09 52.49pk | 54.00av | -1.51 101 122
7567.03 | 45.82pk | 39.99 2.26 36.19 51.89pk | 54.00av | -2.11 100 192
Note:  “ *": Fundamenta Frequency

“ pk”: peak reading

“av": average reading

The Spectrum noise level+Correction Factor<Limit-6 dB

Margin = Corrected Amplitude — Limit
Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit.
All frequencies from 1GHz to 40 GHz have been tested.
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FCC ID:PPD-AR5BXB6

1GHz~40 GHz(Horizontal) , Turbo Mode, Channel 161 : 5805 MHZ
Operator: Jerry Chiou

RBW: 1IMHz
Humidity (%): 36
Temperature (C): 24

Frequency | RXx R Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
6754.25 | 46.45pk | 37.77 3.25 37.46 50.01pk | 54.00av | -3.99 101 153
694845 | 4591pk | 38.82 3.13 37.29 50.57pk | 54.00av | -3.43 101 118
1GHz~40 GHz (Vertical), TurboMode, Channel 161 : 5805 MHz
Operator: Jerry Chiou RBW: 1IMHz

Humidity (%): 36
Temperature (C): 24

Frequency | RX R Ant F. | Cab L. | PreAmpl [ Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
673267 | 46.72pk | 37.66 3.26 37.47 50.16pk | 54.00av | -3.84 101 157
6962.84 | 46.51pk | 38.90 312 37.28 51.25pk | 54.00av | -2.75 101 116
Note:  “ * ": Fundamental Frequency

“ pk”: peak reading
“av": average reading

The Spectrum noise level+Correction Factor<Limit-6 dB

Margin = Corrected Amplitude — Limit
Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable L oss-Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit.

All frequenciesfrom 1GHz to 40 GHz have been tested.
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802.11b

1GHz~25 GHz(Horizontal), Channel 1: 2412 MHz

Operator: Jerry Chiou RBW: 1IMHz
Humidity (%): 36

Temperature (C): 24

Frequency | Rx R. | Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
1659.34 4182 | 2814 2.35 23.75 48.56 54.00 -5.44 101 67
7222.78 34.37 | 38.09 3.85 26.60 49.71 54.00 -4.29 101 142
1GHz~25GHz (Vertical), Channel 1: 2412 MHz
Operator: Jerry Chiou RBW: 1IMHz
Humidity (%): 36
Temperature (C): 24
Frequency | Rx R. | Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
1664.34 4288 | 28.18 2.35 23.75 49.66 54.00 -4.34 101 66
2326.17 40.65 | 30.93 1.60 24.45 48.73 54.00 -5.27 101 145
249351 4259 | 30.90 1.40 24.82 50.07 54.00 -3.93 101 198
7222.78 3447 | 38.09 3.85 26.60 49.81 54.00 -4.19 101 142
Note:

» According tothe standards used, Where limits are specified by agencies for both average and peak (or quasi-peak) detection,
if the peak (or quasi-peak) measured value complies with the average limit , it is unnecessary to perform an average
measurement.

» “*":Fundamental Frequency

» “**" Not in the restricted band, Limit level=Fundamental Emission-20dB

» “ pk”: peak mode

» “av": average mode

» “---“: No meter reading data due to the emission level is smaller than spectrum noise level.

»  The Spectrum noise level+Correction Factor < Limit- 6 dB

» Margin=Corrected Amplitude — Limit

» Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain

» A margin of -8dB means that the emission is 8dB below the limit.

A

Il frequenciesfrom 1GHz to 25 GHz have been tested.
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FCC ID:PPD-AR5BXB6

1GHz~25GHz (Horizntal) , Channel 6: 2437 MHz

Operator: Jerry Chiou

RBW: 1IMHz
Humidity (%): 36
Temperature (C): 24

Frequency | Rx R. | Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
1661.84 4505 | 28.16 2.35 23.75 5181 54.00 -2.19 101 66
7295.2 3366 | 38.38 3.88 26.57 49.35 54.00 -4.65 101 152
1GHz~25GHz(Vertical), Channd 6: 2437 MHz
Operator: Jerry Chiou RBW: 1IMHz
Humidity (%): 36
Temperature (C): 24
Frequency | Rx R. | Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuV/m dB cm deg
1329.67 4754 | 26.02 221 23.88 51.89 54.00 -211 101 89
1659.34 42,09 | 2814 2.35 23.75 48.82 54.00 -5.18 101 67
2486.01 41.86 | 30.90 144 24.80 49.40 54.00 -4.60 101 196
7295.2 36.15 | 38.38 3.88 26.57 51.84 54.00 -2.16 101 152
Note:

» Accordingtothe standards used, Where limits are specified by agencies for both average and peak (or quasi-peak) detection,
if the peak (or quasi-peak) measured value complies with the average limit , it is unnecessary to perform an average
measurement.

» “*":Fundamental Frequency

» “**" Not in the restricted band, Limit level=Fundamental Emission-20dB

» “ pk”: peak mode

» “av": average mode

» “---“: No meter reading data due to the emission level is smaller than spectrum noise level.

»  The Spectrum noise level+Correction Factor < Limit- 6 dB

» Margin=Corrected Amplitude — Limit

» Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain

» A margin of -8dB means that the emission is 8dB below the limit.

A

Il frequenciesfrom 1GHz to 25 GHz have been tested.
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FCC ID:PPD-AR5BXB6

1GHz~25 GHz(Horizontal), Channel 11: 2462 MHz

Operator: Jerry Chiou

RBW: 1IMHz
Humidity (%): 36
Temperature (C): 24

Frequency | Rx R. | Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m | dBuv/m dB cm deg
165934 | 4181 | 2814 2.35 23.75 48.55 54.00 -5.45 101 67
736763 | 3514 | 38.67 3.92 26.54 51.19 54.00 -2.81 101 163
1GHz~25GHz(Vertical), Channel 11: 2462 MHz
Operator: Jerry Chiou RBW: 1IMHz
Humidity (%): 36
Temperature (C): 24
Frequency | RXx R. | Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuVv dB/m dB dB dBuV/m | dBuV/m dB cm deg
1664.34 44901 | 28.18 2.35 23.75 51.70 54.00 -2.30 101 661
4919.58 3588 | 3449 5.13 27.35 48.15 54.00 -5.85 100 8
7382.12 37.72 | 38.73 3.93 26.53 53.85 54.00 -0.15 101 165
Note:

» According tothe standards used, Where limits are specified by agencies for both average and peak (or quasi-peak) detection,
if the peak (or quasi-peak) measured value complies with the average limit , it is unnecessary to perform an average
measurement.

» “*":Fundamental Frequency

» “**" Not in the restricted band, Limit level=Fundamental Emission-20dB

» “ pk”: peak mode

» “av":average mode

» “---“: No meter reading data due to the emission level is smaller than spectrum noise level.

»  The Spectrum noise level+Correction Factor < Limit- 6 dB

» Margin=Corrected Amplitude — Limit

» Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain

» A margin of -8dB means that the emission is 8dB below the limit.

A

Il frequenciesfrom 1GHz to 25 GHz have been tested.
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55 Band Edge M easurement
5.5.1 Test Procedure (Conducted)

1.  Thetransmitter output of EUT was connected to the spectrum analyzer.
Equipment mode: Spectrum analyzer
Detector function: Peak mode
SPAN: 100MHz
RBW: 100KHz
VBW: 100KHz
Center frequency: 2.4GHz, 2.4835GHz.
2. Using Peak Search to read the peak power of Carrier frequencies after Maximum
Hold functionis completed
3. Find the next peak frequency outside the operation frequency band

552 Test Setup (Conducted)

Spectrum
EUT Anayzer

553 Ted Data:

Please refer to Elliott Laboratories, Inc. Report Number: R60260
FCC ID: PPD-AR5BXB6
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5.5.4 Test Procedure (Radiated)

1.

5.

Antenna and Turntabl e test procedure same as Radiated Emission M easurement.
Equipment mode: Spectrum analyzer

Detector function: Peak mode

SPAN: 100MHz

RBW: 1MHz

VBW: 3MHz

Center frequency: 2.395GHz, 2.48GHz.

Using Peak Search to read the peak power of Carrier frequencies after Maximum
Hold functionis compl eted.

Find the next peak frequency outside the operation frequency band

For peak frequency emission level measurement in Restricted Band

Change RBW: 1MHz

VBW: 10Hz

Span: 100MHz.

Get the spectrum reading after Maximum Hold function is compl eted.

55,5 Test Setup (Radiated)
Same as Radiated Emission Measurement
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5.5.6 Test Data
Table Band Edge measurement (Radiated)
802.11a gmp-(deg-
TestEngr: Jerry Chi o Humidity (%):
Frequency [ Spectrum [ Correction| Emission [dBc( Limit:{  Limit Equip. Pass
Description (MH2) Reading Factor Level >20dBc) | (dBuV/m) Setup or
(dB| (dB/m) | (dBuv/m) VBW Fail
Channd_149
(peck mode) 57386 | 66.93 | 39.41 | 106.34 3MHz
Outside band
(peck mode) 57248 | 36.23 | 3941 | 75.64 30.7 3MHz Pass
Channd_165
(peck mode) 5818.8 | 69.77 | 39.42 | 109.19 3MHz
Outside band
(peck mode) 5850.2 | 3521 | 3945 | 7466 | 34.53 3MHz Pass
Turbo
Channd_152 | 5770.2 | 63.23 | 39.41 | 102.64 3MHz
(peak mode)
Outside band
(peck mode) 5725 32.1 3941 | 7151 | 3113 3MHz Pass
Turbo
Channel_161 | 5808.8 | 62.05 | 39.42 | 101.47 3MHz
(peak mode)
Outside bard
(peck mode) 5850 3176 | 3945 | 7121 | 30.26 3MHz Pass
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FCC ID:PPD-AR5BXB6

REF 81.0 dBuV HKR 5.7386 GHz

1048/ #i_View Posi B_Blank Posi 66.93 dBuV
LOF HKR Setup
MARKER 1 1
E.  Fanr . o1l i | | Marker Ho.
o SR e e R O f :
g );.' ==
: _—_ M : 2
s ¥ e i ||. e - W 5 . Harker‘
OH
: Harker
CENTER 5.7050 6Hz N  SPAN 100.0 MHz OFF
*RBYW 1 MH=z #/BYW 3 HH=z *5WP 200 ms  *ATT O dB
ul ] 4
———————————————————————4——————4——————————————————————————————————J Active
: ? Harker
Reset
Harker

Normal Mode (Channel 165) Peak data

REF 81.0 dBuV MKR 5.8188 GHz
10dB/ A View Posi B _Blank Posi 69.77 dBuV
LOF HKR Setup
RKER -
P IS W - LT ot i Marker Ho.
oeladrrinE :
; e |
Ww""“"!g AL 3 i |
B T 2
R o | i M i Marker
OH
2
. Marker
CEHTER 5.8650 GHz SPAH 100.0 MH=z OFF

*RBYW 1 MHz #VBW 3 MHz *SWP 200 ms *ATT 0 dB

é i ﬁctl ve

Marker
Reset
Marker
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REF 81.0 dBu¥ MKR 5.7702 GHz

10dB/ &4 View Posi B _Blank Posi 63.23 dBpv
LOF : : HKR Setup
MARKER ] 1
[ L e W B ol i 4| | Harker Ho.
o A O e T § e :
1]}
: Marker
CENTER 5.7250 GHz B ~ SPAN 100.0 MHz OFF
*RBY 1 MH=z #BW 3 MH=z *SWP 200 ms  *ATT 0 dB
ul 3 ] 4
Active
J Marker
Reset
Marker

Turbo Mode (Channel 161) Peak data

REF 81.0 dBu¥

MKR 5.8088 GHz

10dB/ _A_View Posi B_Blank Posi 62.05 dBpY
LOF : i HKR Setup
MARKER : +
5 i e : Gl}ﬁ | Marker Ho.
o z
e el | Marker
ON
- * Marker
CENTER 5.8400 GHz B ~ SPAN 100.0 MHz OFF
*HBYW 1 MH=z #/BYW 3 MHz *SWP 200 ms  *ATT O dB
il 3 4
[ MultiMWarkerlist Active
Marker
Reset
Marker
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Table Band Edge measurement (Radiated)

802.11b Temp. (deg. C):
TestEngr: J e r r y Hublity @4
Frequency | Spectrum [ Correction| Emission |dBc (Limit]  Limit Equip. Pass
eS| Er (MHz) | Reading | Factor Level | >20dBc) | (dBuVv/m) Setup or
(dB| (@Bm) |(dBuv/m) VBW Fal
Chamnel 1 1 om37 | e1or | 48 | or4s 10Hz
(average mode)
Channel_1
(peck mode) 241238 66.22 3548 101.7 3MHz
Outsideband | o575 | 3078 3548 66.26 35.44 3MHz Pass
(peak mode)
Channd 11 1 ore31 | 6405 355 9955 10Hz
(average mode)
Channel_11
(peck mode) 2462.8 6852 355 104.02 3MHz
outsideband | 38 | 1762 3551 5313 50.89 3MHz Pass
(peak mode)
Channel_1
Restricted band | 2389.6 17.72 3547 53.19 74 3MHz Pass
(peak mode)
Restrictedband | o0 5 7.03 3547 425 54 10Hz Pass
(average mode)
Channel_11
Restricted band | 248338 17.62 3551 5313 74 3MHz Pass
(peak mode)
Restrictedband | - je81 | 850 | 3551 | 441 54 10Hz Pass
(average mode)
Note:

» The Spectrum plot of emission level measurement in Restricted band is attached.

» Emission Level=Spectrum Reading+Correction Factor

» Correction Factor=Antenna Factor+cable loss—-amplifier gain

» Both Horizontal and Vertical polarizaion have been tested and the worst dataiis listed above.
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Channel 1)

REF 81.0 dBuV MKR 2.4128 GHz
10dB/ fA_View Posi B_Blank Posi 66.22 dBuVY
LOF] HKR Setup
MARKER i 1
O A4 00 LT + Marker Ho.
2l 28 HE :
= il
o i L Marker
OH
=
Marker

CENTER 2.3750 GHz 5  SPAN 100.0 MHz OFF
#RBW 1 MHz  #VBW 3 MHz  *SWP 200 ms *ATT 0 dB

% i ﬁct'ive

Marker

Reset
Marker

Band Edge measurement for radiated emission in Restricted Band(Radiated)
Average Mode (Channel 1)

REF 81.0 dBuV

MKR 2.4137 GHz

10dB/ A _View Posi B_Blank Posi 61.97 dBuV
LOF Trace A
MARKER i
2oyl -3 GH:. e e Write A
i X
/ 4
W L
CENTER 2.3750 GHz ~ SPAN 100.0 HHz Blank &
*RBYW 1 Mz  *VBW 10 Hz SWP 20 s #ATT 0 dB

5
Detector
| Fosi

&
Tre Menu

a8 ]

i

1/2,more
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