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1.0 Summary of test results
1.1 Test Results
The EUT was shown to comply with the guidelines for intentional radiators
according to Parts 15.203, 15.209 and 15.249. See Section 4 for more detailed
information.

1.2 Test Methods

The equipment was tested to comply with CFR 47, Part 15, for intentional
radiators. The EUT was tested in accordance to methods of ANSI/IEEE C63.4,
2001. The configuration of the EUT was varied to maximize emissions. All
measurements were made at a distance of 3 meters; the antenna height was varied
from 1 meter to 4 meters. Both antenna polarizations were examined. The
orientation of the EUT was first examined to determine in which position the
EUT produced the greatest emissions.

1.3 Reason for amendment

This report is an amended version of NCEE report RO11003-01. The report was
amended to include complete the antenna and cable factors used in calculating the
final level used in comparison to the FCC limits. This is found in Appendix B,
Figure 13.

2.0 Description
2.1 Equipment under test
The WaveLink Wireless video game adapter is designed to allow a user to operate
a gaming system at a greater distance from the monitor then would normally be
possible with the wired system. The system uses a FSK radio modem running at
70 kbps with Manchester encoding to avoid frequency drifting. Frequency is
controlled by a frequency synthesizer, which adjusts a voltage-controlled RF
oscillator dynamically for accurate frequency management. Channel is set
automatically by locating an unoccupied channel. A total of 8 channels can be
selected conversing the frequency range of 910.7 — 917.7 MHz.

2.1.1 Identification: WaveLink Wireless video game adapter
2.1.2  EUT received date: 24 February 2003

2.1.3 EUT tested date: 4™, 5% 6™ and 7™ March 2003

2.1.4 Manufacturer: BitsWave, Inc.

2.1.5 Serial numbers: FCC1
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2.2 Laboratory description
All testing was performed at the NCEE Lincoln facility, which is a FCC
registered lab. This site has been fully described in a report submitted to the FCC,
and accepted in a letter dated May 4, 2001. Laboratory environmental conditions
varied slightly throughout the tests:

Relative humidity of 56 + 5%

Temperature of 24 + 3° Celsius

2.3 Special equipment or setup

The EUT was tested while attached to a Sony PlayStation2 (PS2) Model #SCPH-
30001, Serial # U4208949, with 2 Sony analog controllers (Model # SCPH-
10010) attached to the remote unit. The present versions of the Sony PlayStation2
do not meet the conducted emissions requirements below 450kHz. The base
station portion of the EUT (P5G-368-CC) was equipped with a momentary switch
to allow the user to select the discrete transmit frequency.

3.0 Test equipment used

Serial # Manufacturer Model Description Last cal.
1654 EMCO 3142B Biconilog antenna ~ 3-May-02
6416 EMCO 3115 DRG Horn ant. 17-Sep-02
100037 Rohde & Schwarz ESIB26 EMI Test Receiver  11-Jun-02
100023 Rohde & Schwarz ~ ESH3-Z5 LISN 20-Sep-02
2575 Rohde & Schwarz ES-K1 Software v1.60 N/A

4.0 Detailed Results
All measurement results are located in the corresponding interval with a probability of
approximately 95% (coverage factor k=2). The interval for these measurements is Uy
(expanded uncertainty).
Conducted Emissions, 150kHz — 30MHz: U,= +/- 3.1 dB
Radiated Emissions, 30MHz — 1GHz, 3m distance: Uy = +/- 3.4 dB
Radiated Emissions, 1GHz — 10GHz, 3m distance: Uy, = +/- 3.7 dB
Radiated emissions measurements were made by first using a spectrum analyzer, getting
signal spectrum, any points were then measured using a CISPR 16 compliant receiver
with the following bandwidth setting:
30MHz - 1GHz: 120kHz IF bandwidth, 60kHz steps
1GHz - 12GHz: 1MHz IF bandwidth, 500kHz steps
Conducted measurements were made using a CISPR 16 compliant receiver with the IF
bandwidth set to 9kHz taking SkHz steps through the range 150kHz to 30MHz.
All results shown are corrected to incorporate cables losses, antenna factors, and any
amplification.
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4.1 FCC Part 15.203

The antenna is an embedded PCB antenna and there are no connectors attached to
it or leading from the case. The plastic case is sealed. Thus the EUT complies
with part 15.203.

4.2  FCC Part 15.249
4.2.1 Base Stations
The base station portion of the EUT was configured as shown in figures 1
and 2. The emissions at 550MHz coming from the configuration tested
were found to be caused by the auxiliary equipment. The out of band
emissions shown in Figure 11 that appear to be over the limit were due to
a loose audio/video cable on the back of the PS2. When the cable was
properly inserted, the emissions were within the limits. An averaging
factor (-9.12dB) was applied based on the worst-case transmission
duration as shown in Figure 6. The base station (worst-case) produces 14
peaks @ 2.5ms/peak in a given 100ms period. Measurements were made
to the 10™ harmonic; beyond the values listed in Appendix B, Figure 13,
there were no detectable emissions. The “Adjusted level” in Figure 13
includes all path corrections and the averaging factors.

4.2.2 Remote Unit

The remote unit portion of the EUT was configured as shown in figures 3
and 4. Up to two game controllers plug into the remote unit. An
averaging factor (-7.29dB) was applied based on the worst-case
transmission duration as shown in Figure 7. The longer transmissions
were coming from the remote unit. The remote produces 6 peaks @
7.2ms/peak in a given 100ms period. Measurements were made to the 10™
harmonic; beyond the values listed in Appendix B, Figure 13, there were
no detectable emissions. The “Adjusted level” in Figure 13 includes all
path corrections and the averaging factors.

43  FCC Part 15.207

The base station caused no emissions in the frequency band of 450kHz to 30MHz
to exceed the published limits as shown in Figure 8. The EUT was configured as
shown in Figure 5. Below 450kHz, the auxiliary equipment caused the unit as
there is little difference between the results with the without the EUT. The
remote portion has no provision to tie into the public mains system.

44  FCC Part 15.209
Both units had no emissions within 15dB of the limits when not transmitting.
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Appendix A

Test setup photos
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Figure 1 Test Setup of base station

Figure 2 Test Setup of base station
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Figure 3 Test Setup of remote unit with controllers attached

Figure 4 Test Setup of remote unit with controllers attached
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Figure S Conducted emissions test setup
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Appendix B

Emissions results
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Figure 6 Worst-case pulse train of base station unit alone
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Figure 7 Remote and base station units together, higher pulses are remote unit
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Figure 9 Radiated emissions below 1GHz, base station, 911.7MHz
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Figure 10 Radiated emissions below 1GHz, remote unit, 911.7MHz
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Figure 11 Radiated emissions below 1GHz, base station, 916.7MHz
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Figure 12 Radiated emissions below 1GHz, remote unit, 916.7MHz
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Figure 13 Tabular results data
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Appendix C

Sample calculation
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Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor, and
subtracting the Amplifier Gain (if any) from the measured reading. The basic equation
with a sample calculation is as follows:
FS=RA + AF - (CF + AG) + AV
where FS = Field Strength

RA = Receiver Amplitude (measured)

AF = Antenna Factor (+dB)

CF = Cable Attenuation Factor (-dB)

AG = Amplifier Gain (+dB)

AV = Averaging Factor (if applicable)
Assume a receiver reading of 55 dBuUV is obtained. The Antenna Factor of 12 and a
Cable Factor of 1.1 is added. The Amplifier Gain of 20 dB is subtracted, giving a field
strength of 48.1 dBuV/m.
FS=55+12—-(-1.1+20) + 0=48.1 dBuV/m

The 48.1 dBuV/m value can be mathematically converted to its corresponding level in
uv/m.

Level in uV/m = Common Antilogarithm [(48.1 dBWV/m)/20]=254.1 uV/m
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