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1. GENERAL INFORMATION

1.1. EUT Description

Product Name PointRacer
Trade Name Vivitek

Model No. VVKPBT

FCC ID. H79VVKPBT
Frequency Range 2401~2481MHz
Number of Channels 29CH

Channel Separation 1MHz

Type of Modulation MSK

Antenna Type Chip Antenna
Antenna Gain Refer to the table “Antenna List”
Channel Control Auto

Antenna List

No. [|Manufacturer Part No. Peak Gain

1 YAGEO CAN4311 895 05 245 2K 2.85dBi for 2.4 GHz

Note: The antenna of EUT is conform to FCC 15.203
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Channel

Channel 01:
Channel 05:
Channel 09:
Channel 13:
Channel 17:
Channel 21:
Channel 25:
Channel 29:

Center Frequency of Each Channel:

Frequency Channel

2401 MHz
2408 MHz
2427 MHz
2442 MHz
2458 MHz
2468 MHz
2477 MHz
2481 MHz

Channel 02:
Channel 06:
Channel 10:
Channel 14:
Channel 18:
Channel 22;
Channel 26:

Frequency Channel

2402 MHz
2417 MHz
2428 MHz
2443 MHz
2462 MHz
2472 MHz
2478 MHz

Channel 03:
Channel 07:
Channel 11:
Channel 15:
Channel 19:
Channel 23:
Channel 27:

Frequency Channel

2403 MHz
2422 MHz
2432 MHz
2447 MHz
2463 MHz
2473 MHz
2479 MHz

Channel 04:
Channel 08:
Channel 12:
Channel 16:
Channel 20:
Channel 24:
Channel 28:

Frequency
2407 MHz
2423 MHz
2433 MHz
2448 MHz
2467 MHz
2476 MHz
2480 MHz

Note:

The EUT is a PointRacer.

2. Regarding to the operation frequency, the lowest, middle and highest frequency are selected to
perform the test.

3. These tests are conducted on a sample for the purpose of demonstrating compliance of 2.4GHz
transmitter with Part 15 Subpart C Paragraph 15.247 of spread spectrum devices

4. The radiation measurements are performed in X, Y, Z axis positioning. Only the worst case is
shown in the report.

Test Mode: Mode 1: Transmit

1.2. Operational Description

The EUT is a PointRacer, The Number of the channels is 29 in 2401~2481MHz. The device
operation in 2.4GHz modulation is MSK. The Antenna is Chip type.

The interactive pen enables you to turn any wall into an interactive area. The device connects
wirelessly to your projector. Easy to install and setup, the PointRacer interactive pen is the affordable
solution to help you engage and excite your audience with interactive presentations. With off-surface
interactivity of up to 9m (29.5 feet), audience members can participate by writing on the projected area
from their seats simply by using the PointRacer.
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1.3. Tested System Details

The types for all equipment, plus descriptions of all cables used in the tested system

(including inserted cards) are:

Product Manufacturer Model No. Serial No. Power Cord
1 PC DELL DCNE HTFYR1S Non-Shielded, 0.8m
2 Printer EPSON StyLus C63 FAPY094255 Non-Shielded, 1.8m
3 Monitor Dell 2407WFPb CN-0FC255-46633-638-1MDS |Non-Shielded, 1.8m
4 Modem ACEEX DM-1414 0102027558 Non-Shielded, 1.8m
5 Microphone & PCHOME N/A N/A N/A

Earphone
6 Keyboard Logitech Y-SM46 867404-0121 N/A
7 Mouse Logitech M-SBM96B 810-000439 N/A

Signal Cable Type

Signal cable Description

A Printer Cable Non-Shielded, 1.2m
B USB Cable Non-Shielded, 1.8m
C Microphone & Earphone Cable Non-Shielded, 1.0m
D Keyboard Cable Non-Shielded, 1.8m
E Modem Cable Non-Shielded, 1.5m
F VGA Cable Shielded, 1.8m, with one ferrite core bonded
G USB Cable Non-Shielded, 0.5m
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1.4. Configuration of Tested System

Monitor FUT Printer
HI PC 1:’
[}

Modem
()

Microphone
& Earphone

i5)

keyvhoard

: Mouse
i)

(7

1.5. EUT Exercise Software

(1) Setup the EUT as shown in section 1.4.
(2) Provide the DC Power Source.

(3) Start transmits continually.

(4) Verify that the EUT works properly.
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1.6.

Test Facility

Ambient conditions in the laboratory:

ltems Required (IEC 68-1) Actual
Temperature (°C) 15-35 20-35
Humidity (%RH) 25-75 50-65
Barometric pressure (mbar) 860-1060 950-1000

The related certificate for our laboratories about the test site and management system can be downloaded

from QuieTek Corporation’s Web Site : http://tw.quietek.com/tw/emc/accreditations/accreditations.htm
The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web site :

http://www.quietek.com/

Site Description:

Site Name:
Site Address:

File on

Federal Communications Commission
FCC Engineering Laboratory

7435 Oakland Mills Road

Columbia, MD 21046

Registration Number: 92195

Accreditation on NVLAP
NVLAP Lab Code: 200533-0

Quietek Corporation

No. 5-22, Ruei-Shu Valley, Ruei-Ping Tsuen,
Lin-Kou Shiang, Taipei,

Taiwan, R.O.C.

TEL: 886-2-8601-3788 / FAX : 886-2-8601-3789
E-Mail : service@quietek.com

FCC Accreditation Number: TW1014
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2.1.

2.2.

Conducted Emission

Test Equipment

The following test equipment are used during the conducted emission test:

ltem Instrument Manufacturer Type No./Serial No Last Cal. Remark

1 Test Receiver R&S ESCS 30/825442/17 May, 2012

2 L.I.S.N. R&S ESH3-25/825016/6  May, 2012 EUT

3 L.I.S.N. Kyoritsu KNW-407/8-1420-3  May, 2012 Peripherals
4 Pulse Limiter R&S ESH3-Z22 May, 2012

5 No.1 Shielded Room N/A

Note: All instruments are calibrated every one year.

Test Setup

Reference Plane

Test Receiver \
i 40cm
< | g

12dBuvV || EBUT
\’\fu ooo /’ Load ‘\
- (QHod L( N
N LISN g j }@ LISN
i
LISN
Ground Plane
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2.3.

2.4,

2.5.

Limits
FCC Part 15 Subpart C Paragraph 15.207 (dBuV) Limit
Frequency Limits
MHz QP AVG
0.15-0.50 66-56 56-46
0.50-5.0 56 46
5.0-30 60 50

Test Procedure

The EUT and simulators are connected to the main power through a line impedance

stabilization network (L.I.S.N.). This provides a 50 ohm /50uH coupling impedance for the

measuring equipment. The peripheral devices are also connected to the main power

through a LISN that provides a 50ohm /50uH coupling impedance with 50ohm

termination. (Please refers to the block diagram of the test setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find

the maximum emission, the relative positions of equipment and all of the interface cables

must be changed according to ANSI C63.4: 2003 on conducted measurement.

Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz

using a receiver bandwidth of 9kHz.

Uncertainty

+ 2.26 dB
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2.6. Test Result of Conducted Emission

Product : PointRacer

Test Item Conducted Emission Test

Power Line : Line 1

Test Mode Mode 1: Transmit

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV dB dBuV
Line 1
Quasi-Peak
0.150 9.823 32.976 42.799 -23.201 66.000
0.174 9.820 30.586 40.406 -24.908 65.314
0.362 9.820 23.254 33.074 -26.869 59.943
0.550 9.820 29.764 39.584 -16.416 56.000
0.578 9.820 27.115 36.935 -19.065 56.000
18.198 10.130 22.873 33.003 -26.997 60.000
Average

0.150 9.823 32.129 41.953 -14.047 56.000
0.174 9.820 29.844 39.664 -15.650 55.314
0.362 9.820 20.123 29.943 -20.000 49.943
0.550 9.820 22.029 31.849 -14.151 46.000
0.578 9.820 21.675 31.495 -14.505 46.000
18.198 10.130 17.199 27.329 -22.671 50.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2. “ “means the worst emission level.
3. Measurement Level = Reading Level + Correct Factor
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Product : PointRacer
Test Item Conducted Emission Test
Power Line : Line 2
Test Mode Mode 1: Transmit
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV dB dBuV
Line 2
Quasi-Peak
0.174 9.840 31.749 41.589 -23.725 65.314
0.230 9.840 26.576 36.416 -27.298 63.714
0.438 9.830 26.543 36.373 -21.398 57.771
0.582 9.830 28.923 38.753 -17.247 56.000
2.978 9.860 26.613 36.473 -19.527 56.000
18.162 10.280 26.485 36.765 -23.235 60.000
Average
0.174 9.840 31.021 40.861 -14.453 55.314
0.230 9.840 23.893 33.733 -19.981 53.714
0.438 9.830 22.947 32.777 -14.994 47.771
0.582 9.830 23.333 33.163 -12.837 46.000
2.978 9.860 22.073 31.933 -14.067 46.000
18.162 10.280 21.425 31.705 -18.295 50.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2. “  “means the worst emission level.
3. Measurement Level = Reading Level + Correct Factor

Page: 13 of 54



B QuieTek Report No. 125225R-RFUSP42V01

3. Peak Power Output

3.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
X Power Meter Anritsu ML2495A/6K00003357 May, 2012
X Power Sensor Anritsu MA2411B/0738448 Jun, 2011

Note: 1. All equipments are calibrated every one year.
2. The test instruments marked by “X” are used to measure the final test results.

3.2. Test Setup

EUT RF Cable Power
Eﬂ Meter
SMA
Connecter
3.3. Limit

The maximum peak power shall be less 1Watt.

3.4. Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

3.5. Uncertainty

t 1.27dB
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3.6.

Test Result of Peak Power Output

Product PointRacer

Test Item Peak Power Output

Test Site No.3 OATS

Test Mode Mode 1: Transmit
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 01 2401 -71.72 1 Watt= 30 dBm Pass
Channel 16 2448 -9.16 1 Watt= 30 dBm Pass
Channel 29 2481 -8.79 1 Watt= 30 dBm Pass
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4. Radiated Emission

4.1. Test Equipment

The following test equipment are used during the radiated emission test:

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
XISite # 3 | X |Bilog Antenna Schaffner Chase|CBL6112B/2673 Sep., 2011
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2011
X |Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2011
X  |Pre-Amplifier QTK QTK-AMP-03 / 0003 May, 2012
X |Pre-Amplifier QTK AP-180C / CHM_0906076 Sep., 2011
X o AMF-4D-180400-45-6P/
Pre-Amplifier MITEQ 925975 Mar, 2012
X |Spectrum Analyzer |Agilent E4407B / US39440758 May, 2012
X |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2011
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2012
X |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A
X |Coaxial Switch Anritsu MP59B/6200265729 N/A

Note: 1. All equipments are calibrated with traceable calibrations. Each calibration is
traceable to the national or international standards.
2. The test instruments marked with “X” are used to measure the final test results.
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4.2.

Test Setup

Radiated Emission Below 1GHz

—{ =] .

[FRP Dome

T

Non-Conducted Tablg

EUT

1mto4m

The height of broad
band antenna was

scanned from 1m to 4m.

The distance between
antenna and turn table

was 3m..

|Fu||y soldered Metal Ground ||

To Controller;Ij

Test
Receiver

Radiated Emission Above 1GHz

FRP Dome

EUT

3m

The height of broad band
or Dipole Antenna was
scanned from 1M to 4M.

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

| To Receiverl

To Receiver

Pre-
Amplifier

ll

ll
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4.3.

4.4,

4.5.

Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 20dB below the level of the fundamental or to the general radiated
emission limits in paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209(a) Limits
Fre,fj,‘,ﬂlezncy uV/m @3m dBUV/m@3m
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

Remarks:E field strength (dBuV/m) = 20 log E field strength (uV/m)

Test Procedure

The EUT was setup according to ANSI C63.4, 2003 and tested according to DTS test
procedure of Jan. 2012 KDB558074 for compliance to FCC 47CFR 15.247 requirements.
The EUT is placed on a turn table which is 0.8 meter above ground. The turn table is rotated
360 degrees to determine the position of the maximum emission level. The EUT was
positioned such that the distance from antenna to the EUT was 3 meters.

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

The resolution bandwidth below 1GHz setting on the field strength meter is 120 kHz and
above 1GHz is 1MHz.

Radiated emission measurements below 1GHz are made using broadband Bilog antenna
and above 1GHz are made using Horn Antennas.

The measurement is divided into the Preliminary Measurement and the Final
Measurement.

The suspected frequencies are searched for in Preliminary Measurement with the
measurement antenna kept pointed at the source of the emission both in azimuth and
elevation, with the polarization of the antenna oriented for maximum response. The antenna
is pointed at an angle towards the source of the emission, and the EUT is rotated in both
height and polarization to maximize the measured emission. The emission is kept within the
illumination area of the 3 dB bandwidth of the antenna.

The worst radiated emission is measured in the Open Area Test Site on the Final
Measurement.

The measurement frequency range form 30MHz - 10th Harmonic of fundamental was
investigated.

Uncertainty

3.9 dB above 1GHz
3.8 dB below 1GHz

I+ 1+
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4.6. Test Result of Radiated Emission

Product : PointRacer

Test Item Harmonic Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmit (2401MHz)
Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m

Horizontal

Peak Detector:

4802.000 0.492 50.540 51.032 -22.968 74.000
7203.000 7.534 42.260 49.794 -24.206 74.000

9604.000 8.430 38.120 46.549 -27.451 74.000
Vertical

Peak Detector:

4802.000 0.913 51.630 52.543 -21.457 74.000

7203.000 8.012 39.070 47.083 -26.917 74.000

9604.000 8.874 38.200 47.074 -26.926 74.000
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1IMHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

ook wn

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product PointRacer
Test Item Harmonic Radiated Emission Data
Test Site No.3 OATS
Test Mode Mode 1: Transmit (2448MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4896.000 -0.034 47.950 47.917 -26.083 74.000
7344.000 8.167 37.730 45.897 -28.103 74.000
9792.000 7.794 38.840 46.634 -27.366 74.000
Vertical
Peak Detector:
4896.000 0.450 49.610 50.061 -23.939 74.000
7344.000 8.845 37.900 46.745 -27.255 74.000
9792.000 8.428 38.800 47.227 -26.773 74.000
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average

ook wd

detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product PointRacer
Test Item Harmonic Radiated Emission Data
Test Site No.3 OATS
Test Mode Mode 1: Transmit (2481MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4962.000 0.602 47.530 48.132 -25.868 74.000
7443.000 8.567 37.830 46.397 -27.603 74.000
9924.000 8.213 38.230 46.443 -27.557 74.000
Vertical
Peak Detector:
4962.000 1.429 47.580 49.009 -24.991 74.000
7443.000 9.212 37.880 47.092 -26.908 74.000
9924.000 9.247 37.950 47.197 -26.803 74.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

IS

detection.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : PointRacer

Test Item General Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmit (2448MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal

359.800 -0.226 39.078 38.852 -7.148 46.000
468.440 3.544 32.280 35.824 -10.176 46.000
602.300 3.794 24.471 28.265 -17.735 46.000
701.240 2.759 27.653 30.412 -15.588 46.000
831.220 7.121 24.260 31.381 -14.619 46.000
901.060 5.878 28.429 34.307 -11.693 46.000
Vertical
216.240 -6.051 41.059 35.008 -10.992 46.000
365.620 0.282 31.755 32.037 -13.963 46.000
509.180 0.804 32.082 32.886 -13.114 46.000
617.820 0.958 29.179 30.137 -15.863 46.000
747.800 1.665 29.926 31.591 -14.409 46.000
901.060 1.858 29.805 31.663 -14.337 46.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.

ook wd

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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5. RF antenna conducted test

5.1. Test Equipment

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

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2012

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

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

5.2. Test Setup

RF antenna Conducted Measurement:

RF Cable Soect
EUT [I:D pectrum
Analyzer
SMA
Connecter

5.3. Limits

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement. Attenuation below the general limits specified in Section 15.209(a) is
not required. In addition, radiated emissions which fall in the restricted bands, as defined in
Section 15.205(a), must also comply with the radiated emission limits specified in Section
15.209(a) (see Section 15.205(c)).
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5.4. Test Procedure

The EUT was tested according to DTS test procedure of Jan. 2012 KDB558074 for
compliance to FCC 47CFR 15.247 requirements.

Set RBW = 100 kHz, Set VBW> RBW, scan up through 10th harmonic.

5.5. Uncertainty

The measurement uncertainty
Conducted is defined as £ 1.27dB
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5.6. Test Result of RF antenna conducted test

Product : PointRacer

Test ltem : RF antenna conducted test
Test Site : No.3 OATS

Test Mode Mode 1: Transmit

Channel 01 (2401MHz) 30M-25GHz

Agilent Spectrum Analyzer - Swept SA

| RF [s0a  ac | | | SEMSE:INT| | ALIGN AUTO |06:38:49 PMApr 17, 2012

FStop Freq 1.000000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast CpJ Trig: Free Run Avd|Hold:>100{100 TPE |IM] it
IFGain:Low Atten: 10 dB DET|P NMN NN
Mkr1 806.000 MHz il Tume
1L%gBidiv Ref 0.00 dBm -58.690 dBm
Center Freq||
o 515.000000 MHz
-20.0
StartFreq||
0o 30.000000 MHz
-33.72 dBm|
-40.0
Stop Freq||

1.000000000 GHz
-50.0

0.0 CF Step
97.000000 MHz
L T ™S
700 = I
0.0 Freq Offset
0Hz
-90.0
Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 90.0 ms (10001 pts)
IMSG STATUS
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Agilent Spectrum Analyzer - Swept SA

X | RF \ S0R  AC | | | SENSE:INT| | ALIGNAUTO |06:3Bl23 PMapr 17, 2012 -
Display Line -33.72 dBm | Avg Type: Log-Puwr TRACE[123456 Display
PNO: Fast CpJ Trig: Free Run Avd|Hold: 131100 TYPE|M
IFGain:Low Atten: 10 dB DET|P NMN NN
Mkr1 2.401 4 GHz|  Annotation®
1L%gBidiv Ref 0.00 dBm -13.718 dBm
-100 01 Title»
-20.0
Graticule
30,0 Oon Off
-33.72 dm|
. Display Line
-33.72 dBm
-50.0 On Off
-E0.0
-70.0
System
= Display»
Settings
-50.0
Start 1.000 GHz Stop 12.000 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 1.02 s (10001 pts)

IMSG

STATUS

Agilent Spectrum Analyzer - Swept SA

10 dBidiv
Log

i | RF__|S0a acC | [ [ SEMSEINT] [ ALIGNAUTO  |06:39:14 PMApr 17, 2012
[Stop Freq 25.000000000 GHz | Avg Type: Log-Pwr TRACE[L 23456 Frequency
PNO: Fast 50 Trig: Free Run Avg|Hold: 101100 THPE | W] kit
IFGain:Low Atten: 10 dB CETIP MMMNMMN
Mkr1 23.666 2 GHz AutoTure
Ref 0.00 dBm -61.125 dBm
Center Freq

-10.0

=200

-30.0

-33.72 dBm)|

-40.0

-50.0

800

Start 12.000 GHz
#Res BW 100 kHz

IMSG

#VBW 1.0 MHz

Stop 25.000 GHz
Sweep 1.20 s (10001 pts)

STATUS

18.500000000 GHz

StartFreq
12.000000000 GHz

Stop Freq
25,000000000 GHz

CF Step
1.300000000 GHz
Auto Man

Freq Offset
0Hz
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Agilent Spectrum Analyzer - Swept S5A

Channel 16 (2448MHz) 30M-25GHz

-80.0

0.0

-100

Start 30.0 MHz
#Res BW 100 kHz

msG | iJFile <2448-1.png> saved

#/BW 1.0 MHz

Stop 1.0000 GHz
#Sweep 90.0 ms (10001 pts)

STATUS

LX | RF [s0e  ac | | | SENSEINT] | ALIGMAUTO  [06:30:19 PM Apr 17, 2012
[Stop Freq 1.000000000 GHz | Avg Type: Log-Pwr TRECE[1 2345 6 Frequency
PNO: Fast (50 Trig: Free Run Avg|Heold:>100/100 TPE| M ikt
IFGain:Low Atten: 10 dB DET|P NMKMMN
Mkr1 806.000 MHz AU TuHs
1o gddeiv Ref -10.00 dBm -57.456 dBm
CenterFreq||
200 516.000000 MHz
-30.0
-33.18 dBm)|
StartFreq||
-40.0 30.000000 MHz
-50.0
*1 Stop Freq|
1.000000000 GHz
-60.0

CF Step
97.000000 MHz
Auto Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA

X [T ETERE | | | SEnSE:INT] | ALGNAUTO | 0R:29:40 PM Apr 17, 2012 N
Display Line -33.18 dBm | Avg Type: Log-Pwr TACE[L 2545 6 Display
PHO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TYPE| M it
IFGain:Low Atten: 10 dB DETIP NMKNMNMN
Mkr1 2.447 6 GHz|  Annotation>
10 dBidiv  Ref -10.00 dBm -13.177 dBm
Log v
1
20,0 Title»
300
-33.18 dBm|
Graticule
400 on oFf
- Display Line
-33.18 dBm
-50.0 Oon Off|
700 |
-80.0
System
= Display»
Settings
100
Start 1.000 GHz Stop 12.000 GHz
#Res BW 100 kHz #VYBW 1.0 MHz #Sweep 1.02 s (10001 pts)
IMSG STATUS

Page: 27 of 54



E¥ QuieTek Report No. 125225R-RFUSP42V01

Agilent Spectrum Analyzer - Swept SA

LXI | RF | S50 % AC | | | SENSE:INT| | ALIGM AUTD \Dﬁ:BD:‘?? PM 2Apr 17, 2012
[Stop Freq 25.000000000 GHz | Avg Type: Log-Pur TRACE[1 2345 6 Eréguency
PHO: Fast (50 Trig: Free Run Avg|Hold: 74100 THPE M bty
IFGain:Low Atten: 10 dB DETIP NMKNMNMN
Mkr1 23.646 7 GHz Ao TUnE
19 dBrdiv Ref -10.00 dBm -59.544 dBm
CenterFreq||
200 18500000000 GHz
-30.0
-33.18 dBm|
StartFreq||
0.0 12.000000000 GHz
-50.0
1 Stop Freq||
25000000000 GHz
-60.0
700 CF Step
1.300000000 GHz
Auto Man
-80.0
-90.0 Freq Offset
0Hz
-100
Start 12.000 GHz Stop 25.000 GHz
#Res BW 100 kHz #VYBW 1.0 MHz #Sweep  1.20 s (10001 pts)
IMSG STATUS
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Channel 29 (2481MHz) 30M-25GHz

Agilent Spectrum Analyzer - Swept SA

X | RF \ S0%  AC | | | SENSE:INT| | ALIGN AUTO \06:19:31 PMApr 17,2012
Stop Freq 1.000000000 GHz | Avg Type: Log-Pwr TRACE[123456 Frequency
PHO: Fast O Trig: Free Run Avg|Heold:> 1001100 TYPE M bbbt
IFGain:Low Atten: 10 dB DET|P NNMNN N
Mkr1 806.000 MHz At Tang
1o gBIdiv Ref -10.00 dBm -59.665 dBm
Center Freq(|
200 515.000000 MHz
300
36,91 oo StartFreq|
400 30.000000 MHz|
-50.0
1 Stop Freq||
‘ 1000000000 GHz
-60.0
700 ‘HHHHHH‘ ‘H“HM chtep
97.000000 MHz|
Auto Man
-80.0 —
-ann Freq Offset
0 Hz|
-100
Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 90.0 ms (10001 pts)
MSG STATUS

Agilent Spectrum Analyzer - Swept SA
X RF [s0&  ac | | | SEMSEINT| | ALIGN AUTO |06:19:09 PMApr 17, 2012

T | .
Display Line -36.91 dBm | Avg Type: Log-Pwr TRACE[1 2345 6 Display
PHO: Fast Trig: Free Run Avg|Held: 231100 TYPE (W1 b
IFGain:Low Atten: 10 dB DET|P NMMN NN
Mkr1 2.481 7 GHz|  Annotation>
jodsidiv _Ref -10.00 dBm -16.905 dBm
d ‘1
200 Title»
=300
BT Graticule
-40.0 On Off|
. Display Line
-36.91 dBm
500 On Off]
700 b
-80.0
System
i Display»
Settings
-100
Start 1.000 GHz Stop 12.000 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 1.02 s (10001 pts)
MSG STATUS
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Agilent Spectrum Analyzer - Swept SA

X | RF \ Sow  AC | | | SENSE:INT| | ALIGN AUTO \06:19156 PMapr 17,2012
[Stop Freq 25.000000000 GHz | Avg Type: Log-Pwr TRACE[123456 Ereguency
PHO: Fast Trig: Free Run Avg|Held: 101100 TYPE M bl
IFGain:Low Atten: 10 dB DET|P NMMN NN
Mkr1 23.644 1 GHz AltoTune
1L%gBIdiv Ref -10.00 dBm 61.177 dBm
Center Freq||
200 18.500000000 GHz
=300
-36.91 ciBm)| Start Freq I
400 12,000000000 GHz
-50.0
Stop Freqf
1 25.000000000 GHz
-B0.0
700 CF Step
1.300000000 GHz
Auto Man
-80.0
-ann Freq Offset
0 Hz|
-100
Start 12.000 GHz Stop 25.000 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 1.20 s (10001 pts)
MSG STATUS
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6. Band Edge

6.1. Test Equipment

RF Conducted Measurement

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

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

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2012

Note:

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

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

RF Radiated Measurement:

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

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
XSite # 3 Bilog Antenna Schaffner Chase|CBL6112B/2673 Sep., 2011
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2011
Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2011
Pre-Amplifier QTK QTK-AMP-03 / 0003 May, 2012
X |Pre-Amplifier QTK AP-180C / CHM 0906076 Sep., 2011
i AMF-4D-180400-45-6P/
Pre-Amplifier MITEQ 925975 Mar, 2012
X |Spectrum Analyzer |Agilent E4407B / US39440758 May, 2012
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2011
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2012
X |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A
X |Coaxial Switch Anritsu MP59B/6200265729 N/A

Note: 1. All instruments are calibrated every one year.
2. The test instruments marked by “X” are used to measure the final test results.
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6.2. Test Setup

RF Conducted Measurement

RF Cable S
EUT D:D pectrum
Analyzer
SMA
RF Radiated Measurement:
<€ >
|« 3m |
FRP Dome
The height of broad band
or Dipole Antenna was
: scanned from 1M to 4M.
The distance between
EUT antenna and turn table
! was 3M regards to the
H standard adopted.
ooom] —
i o) O
% To Receiver Pre-
[ |Amplifier

IJ ll

6.3. Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 20dB below the level of the fundamental or to the general radiated
emission limits in paragraph 15.209, whichever is the lesser attenuation.
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6.4. Test Procedure

The EUT was setup according to ANSI C63.4, 2003 and tested according to DTS test
procedure of Jan. 2012 KDB558074 for compliance to FCC 47CFR 15.247 requirements.

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

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

6.5. Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+
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6.6.

Product
Test Item
Test Site
Test Mode

RF Radiated Measurement (Horizontal):

Test Result of Band Edge

PointRacer

Band Edge Data

No.3 OATS

Mode 1: Transmit

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. | 147 (dB) (dBuV) (dBuv/m) | (dBuv/m) | (dBuv/m) | RESUI
01 (Peak) | 2389.400 31.738 23.180 54.918 74.00 54.00 Pass
01 (Peak) | 2390.000 31.739 22.122 53.861 74.00 54.00 Pass
01 (Peak) | 2401.200 31.754 45.871 77.624 -- -- Pass

Figure Channel 01:

1200 -

Horizontal (Peak)

1100

100.0

Q0.0

8010

F0.0—|

600 —|

Level(dBuiim)

50.0-]

4010 —|

200

200 -

100

0o-|

e e meveroe e —

2340000

Note:

©ourwbhE

2350 000

detection.

2360.000 2370 000

2380 000

2390 000

2400 000

Frequency (MHz)

2410000

2420000

2430 000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“*” means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

3440 000
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Average Detector:

Frequency Peak Duty Cycle Measurement Margin Limit
Measurement  Correct Factor
MHz dBuVv/m dB dB dBuV/m
Horizontal
2389.400 54.918 -13.398 -12.48 54.000

Note:

1. AVG Measurement=Peak Measurement - Duty Cycle Correct Factor

The Duty Cycle is refer to section 9.

If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is
-20dB for calculating average emission.

4. The average measurement was not performed when the peak measured data under the limit of

average detection. If the readings given are average, peak measurement should also be supplied.
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Product
Test Item
Test Site
Test Mode

PointRacer

Band Edge Data
No.3 OATS
Mode 1: Transmit

RF Radiated Measurement (Vertical):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. | 147 (dB) (dBuV) @BuV/m) | (@Buv/m) | (dBuv/m) | ReSUlt
01 (Peak) | 2389.200 30.273 23.501 53.773 74.00 54.00 Pass
01 (Peak) | 2390.000 30.267 21.749 52.016 74.00 54.00 Pass
01 (Peak) | 2401.400 30.241 46.315 76.556 -- -- Pass

Figure Channel 01:

1200 -

Vertical (Peak)

1100

100.0

Q0.0

8010

F0.0—|

600 —|

Level(dBuiim)

50.0-]

4010 —|

200

200 -

100

0o-|

LS YOO s

2340000

Note:

o~ wbhE

2350 000

detection.

2360.000 2370 000

2380 000

2390 000

2400 000

Frequency (MHz)

2410000 2420000

2430 000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“* means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

3440 000
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Product
Test Item
Test Site
Test Mode

PointRacer

Band Edge Data

No.3 OATS

Mode 1: Transmit

RF Radiated Measurement (Horizontal):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. | ;147 (dB) (dBuV) @Buv/m) | (dBuv/m) | (dBuv/m) | Reult
28 (Peak) | 2480.900 31.943 47.859 79.802 -- -- Pass
28 (Peak) | 2483.500 31.951 28.261 60.211 74.00 54.00 Pass

Figure Channel 28:

12010 -,

Horizontal (Peak)

11010

1000 -

90.0

80.0

700

G010 —|

LevelidBu¥ i)

500

A40.0

300

2010 —|

100

0.0

e S e e e

2437500 2440000

Note:

ourwbhE

2450

detection.

000 2460 000

2480000
Frequenec

2470 000

2490 000 2500

o (MHz)

000 2510000

2520 000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“*” means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

' 2537 500
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Average Detector:

Frequency Peak Duty Cycle Measurement Margin Limit
Measurement  Correct Factor Level
MHz dBuV/m dB dBuV/m dB dBuV/m
Horizontal
2483.500 60.211 -13.398 46.813 -7.187 54.000

Note:
AVG Measurement=Peak Measurement - Duty Cycle Correct Factor
The Duty Cycle is refer to section 9.
3. If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is
-20dB for calculating average emission.
4. The average measurement was not performed when the peak measured data under the limit of
average detection. If the readings given are average, peak measurement should also be supplied.
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Product
Test Item
Test Site
Test Mode

PointRacer

Band Edge Data

No.3 OATS

Mode 1: Transmit

RF Radiated Measurement (Vertical):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. | 147 (dB) (dBuV) (@Buv/m) | (dBuv/m) | (dBuv/m) | ReSult
28 (Peak) | 2481.100 30.573 47.840 78.413 -- -- Pass
28 (Peak) | 2483.500 30.586 28.919 59.504 74.00 54.00 Pass

Figure Channel 28:

12010 -,

Vertical (Peak)

11010

1000 -

90.0

80.0

700

LevelidBu¥ i)

500

A40.0

300

2010 —|

100

0.0

i D_w

i

2437500 2440000

Note:

oo s wdE

2450

detection.

000 2460 000

2470 000

2480000

2490 000

Frequency (MHz)

2500000

2510000

2520 000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“*” means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

' 2537 500
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Average Detector:

Frequency Peak Duty Cycle Measurement Margin Limit
Measurement  Correct Factor Level
MHz dBuV/m dB dBuv/m dB dBuV/m
Vertical
2483.500 59.504 -13.398 46.106 -7.894 54.000

Note:
1. AVG Measurement=Peak Measurement - Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 9.
3. If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is
-20dB for calculating average emission.
4. The average measurement was not performed when the peak measured data under the limit of
average detection. If the readings given are average, peak measurement should also be supplied.
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7.1.

7.2

7.3.

7.4.

7.5.

Occupied Bandwidth

Test Equipment

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

X Spectrum Analyzer Agilent NO010A / MY48030495 Apr., 2012

Note: 1. All instruments are calibrated every one year.
2. The test instruments marked by “X” are used to measure the final test results.

Test Setup
RF Cable Spect
EUT pectrum
D:D Analyzer
SMA
Connecter
Limits

The minimum bandwidth shall be at least 500 kHz.

Test Procedure

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

Uncertainty

t 150Hz
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7.6. Test Result of Occupied Bandwidth

Product : PointRacer
Test ltem Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (2401MHz)
Frequenc Measurement Level Required Limit
Channel No. (I\C}IHZ) y (kHz) q (kHz) Result
01 2401.00 560 >500 Pass

Figure Channel 01:

Agilent Spectrum Analyzer - Swept SA
| RF [s0&  ac | | | SEMSE:INT| | ALIGN AUTO |06:33:03 PMApr 17, 2012

Marker 1 2.401150000000 GHz \ Avg Type: Log-Pwr TiCE[1 oz a5 6 Marker
PNO: Far D Trig: Free Run Avg|Held:>100/100 TYPE ’;‘lm
I IFGain:Low Atten: 10 dB el Select Markerb
Mkr1 2.401 15 GHz 1
10 dBidiv  Ref 0.00 dBm -12.716 dBm
Log 1
100 2 ’ 3
-20.0 Q,)_/w{‘ -16.72 dbm| Normal
00 »/ \«
-40.0 ’/J v\ d
500 =] ey Deltal(
[t R
S [ e e Sa——
-70.0
[ Fixed
-50.0
Center 2.401000 GHz Span 10.00 MHZ
Res BW 100 kHz #VBW 100 kHz ol
| S S AN
1 N f 2.401 15 GHz -12.716 dBm
2| N f 240073 GHz 17.791 dBm
3[ N f 2.40129 GHz -18.626 dBm
g Properties»
6
7
8
9 More
12 10f2
12
MSG STATUS
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Product : PointRacer
Test Item Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode : Mode 1: Transmit (2448MHz)
Frequenc Measurement Level Required Limit
Channel No. (l\(jIHz) Y (kHz) q (kHz) Result
16 2448.00 550 >500 Pass

Figure Channel 15:

Agilent Spectrum Analyzer - Swept SA
| RF [s0g  ac | | | SEMSE:INT| | ALIGHN AUTO |08:27:51 PMApr 17, 2012

Marker 1 2.448160000000 GHz \ Bug Type: Log-Pur TRAGE[2 5 45 6 Marker
PNO: Far Cp0 Trig: Free Run Avg|Held:>100/100 TYPE gﬂmm
I IFGain:Low Atten: 10 dB o Select Maﬂ(er’
Mkr1 2.448 16 GHz 1
10 dBidiv__Ref -10.00 dBm -12.817 dBm
£ir Y GAE)
S J \_ Normal
400 /IJ k’\..
o I e ]
£0.0 o] [ e Deilta}l
-70.0
-80.0
P Fixed
-100
Center 2.448000 GHz Span 10.00 MHZ
Res BW 100 kHz #VBW 100 kHz it
| I N AN 510
il N f 244816 GHz| _ -12817 dBm
2| N f 244773 GHz| 18017 dBm
3N f 244828 GHz| __-18.306 dBm
‘5‘ Properties»
6
7
8
9 More
o 10f2
12
MSG STATUS
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Product : PointRacer
Test Item Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode : Mode 1: Transmit (2481MHz)
Frequenc Measurement Level Required Limit
Channel No. (I\clez) y (kHz) q (kHz) Result
29 2481.00 560 >500 Pass

Figure Channel 28:

Agilent Spectrum Analyzer - Swept SA

LXI | RF [s0&  AC | | | SEMSE:INT]| | ALIGN AUTD |06:15:05 PM Apr 17, 2012 Mark
[Marker 1 2.481160000000 GHz \ Avg Type: Log-Pur TReCE[ 2345 6 arker
PNO: Far Cp0 Trig: Free Run Avg|Held:>100/100 TYPE gﬂmm
I IFGain:Low Atten: 10 dB o Select Maﬂ(er’
Mkr1 2.481 16 GHz 1
10 dBidiv__Ref -10.00 dBm -16.062 dBm
99 21%13
-20.0 ‘x =
i / Y Normal
400 /JJ L\J\
e ~h
£0.0 P ]
50,0 f—re o T Deltalf
-70.0
-80.0
P Fixed
-100
Center 2.481000 GHz Span 10.00 MHZ
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) -
| L O S S N5 I FUNCTIGH VaLE
i N 2.48116 GHz -16.062 dBm
2[ N 248072 GHz -22.009 dBm
3N 248128 GHz -21.780 dBm
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3
7
8
9 More
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E14 QuieTek Report No. 125225R-RFUSP42V01

8.1.

8.2.

8.3.

Power Density

Test Equipment

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

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2012

Note: 1. All equipments are calibrated every one year.
2. The test instruments marked by “X” are used to measure the final test results.

Test Setup
RF Cable Soect
EUT pectrum
[I:D Analyzer
SMA
Connecter
Limits

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

8.4. Test Procedure

8.5.

The EUT was setup according to ANSI C63.4, 2003; tested according to DTS test procedure

of Jan. 2012 KDB558074 for compliance to FCC 47CFR 15.247 requirements.
Set RBW= 100 kHz, VBW=300KHz, SPAN to 5-30 % greater than the EBW,

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

Uncertainty

t1.27dB
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8.6. Test Result of Power Density

Product : PointRacer
Test Item Power Density Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit(2401MHz)
Frequenc Measure Level Limit
Channel No. (I\q/IHz) y (dBm) (dBm) Result
01 2401.00 -24.967 < 8dBm Pass

Figure Channel 01:

Agilent Spectrum Analyzer - Swept SA

LXi RF 502 AC | SENSE:INT] ALIGH AUTO DG:4Q:4E P May 28, 2012
[Center Freq 2.401000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
o Trig: Free Run Avg|Heold:> 1001100 TYPE | Wbt
IFGain:Low HAtten: 20 dB Ext Gain: -0.50 dB DETIP NMMNN
Mkr1 2.401 10 GHz AGHETIRE
Ref Offset 152 dB
10 cBiciv Ref -5.20 dBm -24.967 dBm
og
Center Freqff
152 2.401000000 GHz|
’1
=252
StartFreq(|

2.391000000 GHz|

35.2 /J
Stop Freq|

-45.2 )H L’\
\L 2.411000000 GHz|

552
. [T HW{/J Nm'mm“w 2000800 M
752 WMMW'\FW et ], 2000

a5 Freq Offset
0Hz

952

Center 2.40100 GHz Span 20.00 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 1.93 ms (1001 pts)
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Product : PointRacer
Test Item Power Density Data
Test Site : No.30ATS
Test Mode Mode 1: Transmit (2448MHz)
Frequency Measurement Level | Required Limit
Channel No. (MHz) (dBm) (dBm) Result
16 2448 -26.565 < 8dBm Pass

Figure Channel 16:

Agilent Spectrum Analyzer - Swept SA

LXi RF 502 AC | SENSE:INT] ALIGH AUTO DG:4E:27 P May 28, 2012
[Center Freq 2.448000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
™~ Trig: Free Run Avg|Heold:> 1001100 THPE M bty
IFGain:Low #Atten: 20 dB Ext Gain: -0.50 dB EEg> HHHN N
Auto Tune
Ref Offset -15.2 dB Mkr1 2.448 10 GHz
E%gBldiv Ref -5.20 dBm -26.565 dBm
Center Freqff
152 2.448000000 GHz
1
=252 ’
/” StartFreq|
352 2.438000000 GHz
452 f/ \\
Stop Freq|
- 2.458000000 GHz
: : -~“"'fﬂ mh”m CFSte
652 o p
WW %% . 2000000 Mz
752 b gl oy L Auto an
852 Freq Offset
0 Hz
952
Center 2.44800 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.93 ms (1001 pts)
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Product : PointRacer
Test Item Power Density Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (2481MHz)
Frequency Measurement Level | Required Limit
Channel No. (MH2) (dBm) (dBm) Result
29 2481.00 -26.024 < 8dBm Pass

Figure Channel 29:

Agilent Spectrum Analyzer - Swept SA

LXi RF 506 AC | SENSE:INT] ALIGH AUTO D6:46:57 P May 28, 2012
[Center Freq 2.481000000 GHz | Avg Type: Log-Pwr TRACE[T23456 Frequency
o) Trig: Free Run Avg|Held:> 1001100 TYPE |1 ehfrfohohs
IFGain:Low #htten: 20 dB Ext Gain: -0.50 dB EegP NHHN N
Auto Tune
Ref Offset -15.2 dB Mkr1 2.481 10 GHz
1o gBldiv Ref -5.20 dBm -26.024 dBm
Center Freqff
82 2.481000000 GHz
1
252
f StartFreq(|
352 2.471000000 GHz
452 / \M
Stop Freq|
2.491000000 GHz
552 JJ\/ \’K\J“
852 a2t [*n, CF Step
MW MM 2,000000 MHz
752 -»Wﬁw M e Auto Man
852 Freq Offset
0Hz
952
Center 248100 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.93 ms (1001 pts)
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9. Duty Cycle

9.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.

X Spectrum Analyzer R&S FSP40 /100170 Jun, 2011
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2011
Spectrum Analyzer Agilent NO010A / MY48030495 Apr., 2012

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

2. The test equipments marked by “X” are used to measure the final test results.

9.2. Test Setup

RF Cable Spect
EUT pectrum
I Analyzer
SMA
Connecter

9.3. Uncertainty

+ 150Hz
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9.4. Test Result of Duty Cycle

Product : PointRacer
Test ltem Duty Cycle Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit
® RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 81.55 dBpVv
Re¥ 87 dBuv *Att O dB SWT 100 ms 84 .000000 ms
: i
. Y
SGL
1 PK* 7
CLRWR |[]
thhv’Lth WUV R W‘JIA' ;J',lw-\uhwvuwlm WU VUMWV IR W W WU
+30 3DB
+20
—10
+0
-10
Center 2.448 GHz 10 ms/

Date: 17.APR.2012 08:30:13
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® RBW 1 MHz
“VBW 1 MHz

Ref 87 dBuv “Att O dB SWT 2 ms

Marker 2 [T1 ]
81.25 dBuv
448 .000000 ps

1 2

80

Marker| 1 [T1 ]

=Y
oU—P9S— OB

=Y
)
X

144 _ooopoo ps| |EA
SGL

o [7°

50

10

——10

Center 2.448 GHz 200 ps/

Date: 17.APR.2012 08:32:23

Time on of 100ms= (0.324ms*66) = 21.384 ms
Duty Cycle= 21.384ms / 100ms= 0.21384

Duty Cycle correction factor= 20 LOG 0.21384=-13.398 dB

Duty Cycle correction factor -13.398

dB
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10. EMI Reduction Method During Compliance Testing

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