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1.

1.1.

GENERAL INFORMATION

EUT Description

Product Name

Trade Name
Model No.
FCCID

Frequency Range

Channel Number

Data Speed

Type of Modulation

Antenna Type

Antenna Gain

Channel Control

Power Adapter

: MusicGremlin

: MusicGremlin

: MG-1000

: BIM-MG1000

: 2412 — 2462MHz

2 11

: IEEE 802.11b—1, 2, 5.5, 11Mbps
: DSSS

: Chip Antenna

: -2.45 dBi

: Auto
. DELTA, ADP-15GH B

Cable out: Non-Shielded, 1.8m with one ferrite core bonded.

Frequency of Each Channel:

Channel Frequency Channel Frequency
Channel 1: 2412 MHz Channel 5: 2432 MHz
Channel 2: 2417 MHz Channel 6: 2437 MHz
Channel 3: 2422 MHz Channel 7: 2442 MHz
Channel 4: 2427 MHz Channel 8: 2447 MHz
Note:

perform the test.

. The EUT is a MusicGremlin including a 2.4GHz transceiver.
. Regarding to the operation frequency, the lowest, middle and highest frequency are selected to

Channel Frequency

Channel 9: 2452 MHz
Channel 10: 2457 MHz
Channel 11: 2462 MHz

. The lowest and highest data rates are tested. Only worst case is shown in the report.
. These tests are conducted on a sample of the equipment for the purpose of demonstrating

compliance with Part 15 Subpart C Paragraph 15.247 for spread spectrum devices.
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1.2. Operational Description

EUT is a MusicGremlin with 11 channels. This device provided four kinds of transmitting speed
1,2, 5.5 and 11Mbps. The device of RF carrier is DBPSK, DQPSK and CCK (IEEE 802.11b) .
The device adapts direct sequence spread spectrum modulation. The antenna was Connector
provides diversity function to improve the receiving function.
This MusicGremlin, compliant with [EEE 802.11b, is a high-efficiency Wireless LAN adapter.
It allows your computer to connect to a wireless network and to share resources, such as files or
printers without being bound to the network wires. In addition, its standard compliance ensures that it

can communicate with any IEEE 802.11b network.

Test Mode Mode 1: Transmitter 802.11b
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1.3. Tested System Datails

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. FCCID Power Cord
(1) |Notebook PC DELL PPT N/A DoC Non-Shielded, 0.8m
(2) |Headphone TATUNG N/A N/A N/A N/A
Signal Cable Type Signal cable Description
A. |USB Cable Shielded, 1.8m
B. |Audio Cable Non-Shielded, 1.8m
C. |Headphone Cable Non-Shielded, 1.6m
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1.4. Configuration of tested System

Notebook P.C. B EUT |
(1) A |

| C |
i Headphone :
: (2) |

1.5. EUT Exercise Software

(1) Setup the EUT as shown in Section 1.4
(2) Install the special edition driver on the notebook
(3) Execute the continuous transmitting program on the notebook

(4) Use the spectrum analyzer to verify the EUT is continuous transmitting
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1.6.

Test Facility
Ambient conditions in the laboratory:
Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 20-35
Humidity (%RH) 25-75 50-65
Barometric pressure (mbar) |860-1060 950-1000
Site Description: ~ June 22, 2001 File on d b

Site Name:

Site Address:

Federal Communications Commission

FCC Engineering Laboratory

7435 Oakland Mills Road q P,
Columbia, MD 21046
Reference 31040/SIT1300F2

0914

July 03, 2001 Accreditation on NVLAP

NVLAP Lab Code: 200533-0

Quietek Corporation | <C>
No. 5-22, Ruei-Shu Valley, Ruei-Ping Tsuen,

Lin-Kou Shiang, Taipei,

Taiwan, R.O.C. Nvﬂ'&
TEL: 886-2-8601-3788 / FAX : 886-2-8601-3789

NWVLAP Lab Code: 2005330

@

E-Malil : service@quietek.com
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2. Conducted Emission

2.1. Test Equipment

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

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

1 Test Receiver R&S ESCS 30/825442/17 May, 2005

2 L.ILS.N. R&S ESH3-75/825016/6 May, 2005 EUT

3 L.ILS.N. Kyoritsu KNW-407/8-1420-3 May, 2005 Peripherals
4 Pulse Limiter R&S ESH3-72 May, 2005

5 No.1 Shielded Room N/A

Note: All instruments are calibrated every one year.

2.2, Test Setup

Test Receiver »
40cm
g
Q [12dRuV] EUT _|
ooo T.oad N
- Qnon L NI
N LISN© /@ LISN
VA2 «
LISN
2.3. Limits
FCC Part 15 Subpart C Paragraph 15.207 (dBuV) Limit
Frequency Limits
MHz uv dBuVv
0.15-0.50 66-56¢1 56-46x
0.50-5.0 56 46
5.0-30 60 50
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2.4.

2.5.

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

The measurement uncertainty is defined as + 2.02 dB
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2.6. Test Result of Conducted Emission

Product : MusicGremlin
Test [tem : Conducted Emission Test
Power Line Line 1
Test Mode Mode 1: Transmitter 802.11b (2437MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV dB dBuV
LINE 1
Quasi-Peak
*0.252 0.341 37.950 38.291 -24.795 63.086
0.388 0.300 25.050 25.350 -33.850 59.200
0.514 0.300 26.990 27.290 -28.710 56.000
0.630 0.301 27.280 27.581 -28.419 56.000
0.896 0.310 25.010 25.320 -30.680 56.000
1.267 0.320 23.370 23.690 -32.310 56.000
Average
0.252 0.341 24.840 25.181 -27.905 53.086
0.388 0.300 14.990 15.290 -33.910 49.200
*0.514 0.300 19.260 19.560 -26.440 46.000
0.630 0.301 17.020 17.321 -28.679 46.000
0.896 0.310 13.950 14.260 -31.740 46.000
1.267 0.320 10.580 10.900 -35.100 46.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2. " * " means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product : MusicGremlin
Test [tem : Conducted Emission Test
Power Line Line 2
Test Mode Mode 1: Transmitter 802.11b (2437MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV dB dBuV
LINE 2
Quasi-Peak
*0.263 0.300 36.010 36.310 -26.461 62.771
0.400 0.310 23.580 23.890 -34.967 58.857
0.530 0.310 27.870 28.180 -27.820 56.000
0.670 0.310 27.890 28.200 -27.800 56.000
0.820 0.320 23.720 24.040 -31.960 56.000
0.940 0.320 26.090 26.410 -29.590 56.000
Average
0.263 0.300 25.290 25.590 -27.181 52.771
0.400 0.310 15.450 15.760 -33.097 48.857
*0.530 0.310 19.690 20.000 -26.000 46.000
0.670 0.310 18.390 18.700 -27.300 46.000
0.820 0.320 13.330 13.650 -32.350 46.000
0.940 0.320 15.590 15.910 -30.090 46.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2. " * " means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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3.1.

3.2.

3.3.

3.4.

Peak Power Output

Test Equipment

The following test equipments are used during the radiated emission tests:

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

X  Test Receiver R&S ESI26/838786/004 May, 2005

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

Conduction Power Measurement

RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter

Limits

The maximum peak power shall be less 1 Watt.

Uncertainty

The measurement uncertainty is defined as £ 1.27 dB
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3.5. Test Result of Peak Power OQutput

Product
Test Item

MusicGremlin
Peak Power Output Data

Test Site
Test Mode

No.3 OATS

Mode 1: Transmitter 802.11b

Data Speed: 11Mbps

Channel No.

Frequency (MHz)

Measurement

Required Limit

Result

1

2412.00

22.21dBm

1Watt= 30 dBm Pass

6

2437.00

22.03dBm

1 Watt= 30 dBm Pass

11

2462.00

21.85dBm

1 Watt= 30 dBm Pass

11Mbps-CHO1

11Mbps-CH 06

Marker 1 [T1] 1 MHz  RF Att 30 aB Marker 1 [T1] 1 MHz  RF Att 30 aB
Ref Lvl 13.63 dBm vEW 1 MHz Ref Lvl 13.54 dBm vEW 1 MEz
20 dBm 2.41169940 GHz SWI 500 ms Unit dBm 20 dBm 2.43669940 GHz SWI 500 ms Unit dBm
Yi|rr1) 13.63 dBnm Vifrr1) 13.54 dBn
’ IO - | y B | - |
2.41169940 GHz 2.43669940 GHz
B CH [ PWR 24.21 dB B CH[PWR 24.03 dB
cH |Bw 20.00000000 MHZ cH |Bw 0.0000q000 Mg
\ ™ \ ™
1mAx IO 1mAx IO
20] \/“\ 20] \/~\
, N o e P S
“V\Lﬂfldvvﬁ*ov’ v A L“*ndv.fjnmkﬂuwdl”hﬂwu Rwreg
50| 50|
A A
co cp
Center 2.412 GHz 10 MHz/ Span 100 MHz Center 2.437 GHz 10 MHz/ Span 100 MHz
Date 5.DEC.2005 15:38:09 Date: 5.DEC.2005 15:36:27
Marker 1 [T1] REW 1 MHz 30 aB
Ref Lvl 13.22 dBm g 1 MHz
20 dBr 2.46189980 GHz 500 ms Unit aBm
vl 22 ded
1] 71y 1422 asnl g
A 2.4618d980 Ghz
N CHPWR 7155 aBn|
cH|Ew 20.0000000 Mz
19 ™1
1mAx A

N

Center 2.462 GHz

5.DEC.2005 15:37:30

10 MHZ/

Span 100 MHz
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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.
Site # 1 Test Receiver R&S ESCS 30/ 825442/14 May, 2005
Spectrum Analyzer Advantest R3261C /71720140 May, 2005

Pre-Amplifier HP 8447D/3307A01812 May, 2005

Bilog Antenna Chase CBL6112B /12452 Sep., 2005

Horn Antenna EM EM6917 /103325 May, 2005

Site # 2 Test Receiver R&S ESCS 30/ 825442/17 May, 2005
Spectrum Analyzer Advantest R3261C /71720609 May, 2005

Pre-Amplifier HP 8447D/3307A01814 May, 2005

Bilog Antenna Chase CBL6112B /2455 Sep., 2005

Horn Antenna EM EM6917 /103325 May, 2005

Site # 3 X  Test Receiver R&S ESI 26 / 838786 / 004 May, 2005
X Spectrum Analyzer Advantest R3162 /100803480 May, 2005

X Pre-Amplifier QTK QTK-AMP-03 /0003 May, 2005

X Bilog Antenna SCHAFFNER CBL6112B /2697 May, 2005

X  Horn Antenna ETS 3115/ 0005-6160 July, 2005

X Pre-Amplifier QTK QTK-AMP-01 /0001 July, 2005

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

4.2, Test Setup

[FRP Dome | ﬁlmm —
\ o C1|
il |

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

The distance between

antenna and turn table
3M regards to the
EUT was
Non-Conducted Table U : standard adopted. v
i
|_I;I_| |Fu11y soldered Metal Ground || To Controller
Test

> | To Receiverl
Receiver
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< I 2. 1 q
I‘ 3m 'I
FRP Dome
The height of board
band or Dipole Antenna
was scanned from 1M
H to 4M.
i The distance between
H antenna and turn table
|EUT | i was 3M regards to the
L . i standard adopted.

| %l To Receiver| | Pre-

Amplifier

ll ll

4.3. Limits

» General Radiated Emission 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
Fr?\(/l;g;lcy uV/m @3m dBuV/m@3m
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

Remarks : 1. RF Voltage (dBuV) = 20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument

antenna and the closed point of any part of the device or system.
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4.4.

4.5.

Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The turn
table can rotate 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 can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find

the maximum emission, all of the interface cables must be manipulated according to

ANSI C63.4: 2003 on radiated measurement.

The additional latch filter below 1GHz was used to measure the level of harmonics radiated emission
during field dtrength of harmonics measurement.

The bandwidth below 1GHz setting on the field strength meter (R&S Test Receiver ESCS 30 )is 120
kHz, above 1GHz are 1 MHz.

The frequency range from 30MHz to 10th harminics is checked.

Uncertainty

The measurement uncertainty is defined as + 3.8 dB above 1GHz as + 3.9 dB
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4.6. Test Result of Radiated Emission

Product : MusicGremlin
Test [tem : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter 802.11b (2412MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector
4824.250 3.724 51.284 55.008 -18.992 74.000
7236.250 9.439 40.030 49.469 -24.531 74.000
9648.250 11.829 38.975 50.804 -23.196 74.000
Average Detector
4824.250 3.724 37.233 40.957 -13.043 54.000
Vertical
Peak Detector
4824.250 3.724 55.284 59.008 -14.992 74.000
7236.250 9.439 39.888 49.327 -24.673 74.000
9648.250 11.829 40.574 52.403 -21.597 74.000
Average Detector
4824.000 3.723 42.310 46.033 -7.967 54.000
Note:
1. All Readings below 1GHz are Quasi-Peak, above are average value.
2. Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -
3. Receiver setting (AVG Detector) : RBW:1MHz; VBW:30Hz; Span:20MHz -
4. Measurement Level = Reading Level + Correct Factor.
5. 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 MusicGremlin
Test Item Harmonic Radiated Emission Data
Test Site No.3 OATS
Test Mode Mode 1: Transmitter 802.11b (2437 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector
4874.000 3.893 50.300 54.192 -19.808 74.000
7311.000 9.624 39.512 49.136 -24.864 74.000
9748.000 11.805 39.646 51.452 -22.548 74.000
Average Detector
4874.000 3.893 37.250 41.142 -12.858 54.000
Vertical
Peak Detector
4874.000 3.893 53.675 57.567 -16.433 74.000
7311.000 9.624 37.824 47.448 -26.552 74.000
9748.000 11.805 38.540 50.346 -23.654 74.000
Average Detector
4874.000 3.893 40.890 44,782 -9.218 54.000
Note:
1. All Readings below 1GHz are Quasi-Peak, above are average value.
2. Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -
3. Receiver setting (AVG Detector) : RBW:1MHz; VBW:30Hz; Span:20MHz -
4. Measurement Level = Reading Level + Correct Factor.
5. 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 : MusicGremlin
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter 802.11b (2462 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector
4924.000 4.075 48.506 52.581 -21.419 74.000
7386.000 9.812 37.531 47.343 -26.657 74.000
9848.000 11.819 37.985 49.804 -24.196 74.000

Average Detector

Vertical

Peak Detector
4924.000 4.075 52.466 56.541 -17.459 74.000
7386.000 9.812 39.249 49.061 -24.939 74.000
9848.000 11.819 38.155 49.974 -24.026 74.000

Average Detector
4924.000 4.075 39.540 43.615 -10.385 54.000

Note:

All Readings below 1GHz are Quasi-Peak, above are average value.

Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -
Receiver setting (AVG Detector) : RBW:1MHz; VBW:30Hz; Span:20MHz

Measurement Level = Reading Level + Correct Factor.

MEFIS e

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 : MusicGremlin
Test [tem : General Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter 802.11b (2412 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
546.530 20.466 12.513 32.979 -13.021 46.000
636.250 20.889 16.877 37.766 -8.234 46.000
*692.000 21.122 17.063 38.185 -7.815 46.000
747.800 21.019 10.806 31.825 -14.175 46.000
796.300 22.034 12.326 34.360 -11.640 46.000
847.220 22.239 13.746 35.985 -10.015 46.000
Vertical:
*190.050 9.546 24.744 34.290 -9.210 43.500
347.670 14.946 13.244 28.190 -17.810 46.000
362.330 16.263 11.517 27.780 -18.220 46.000
689.600 20.441 7.449 27.890 -18.110 46.000
810.850 21.702 7.478 29.180 -16.820 46.000
963.620 23.019 10.441 33.460 -20.540 54.000
Note:

1. All Readings below 1GHz are Quasi-Peak, above are average value.
2. “*” means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product : MusicGremlin
Test [tem : General Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter 802.11b (2437 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
546.530 20.466 13.103 33.569 -12.431 46.000
648.380 20.951 12.822 33.773 -12.227 46.000
696.880 20.882 11.917 32.800 -13.200 46.000
747.800 21.019 12.456 33.475 -12.525 46.000
796.300 22.034 11.776 33.810 -12.190 46.000
*847.220 22.239 13.026 35.265 -10.735 46.000
Vertical:
*95.470 10.295 24.945 35.240 -8.260 43.500
143.980 11.110 20.179 31.290 -12.210 43.500
347.670 14.946 12.964 27910 -18.090 46.000
362.230 16.249 10.891 27.140 -18.860 46.000
687.190 20.374 6.216 26.590 -19.410 46.000
946.650 23.534 9.426 32.960 -13.040 46.000
Note:

1. All Readings below 1GHz are Quasi-Peak, above are average value.
2. “*” means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product : MusicGremlin
Test [tem : General Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter 802.11b (2462 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal

209.450 9.804 21.787 31.591 -11.909 43.500
347.670 14.697 13.754 28.451 -17.549 46.000
546.530 20.466 12.093 32.559 -13.441 46.000
648.380 20.951 12.402 33.353 -12.647 46.000
747.800 21.019 10.746 31.765 -14.235 46.000

*847.220 22.239 14.086 36.325 -9.675 46.000

Vertical:

*131.850 11.830 23.440 35.270 -8.230 43.500
156.100 10.170 19.720 29.890 -13.610 43.500
347.670 14.946 13.704 28.650 -17.350 46.000
362.230 16.249 10.741 26.990 -19.010 46.000
619.280 21.591 5.279 26.870 -19.130 46.000
827.830 21.428 9.702 31.130 -14.870 46.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above are average value.
2. “*” means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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5. Band Edge

5.1. Test Equipment

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

Equipment Manufacturer ~ Model No./Serial No. ~ Last Cal.
X  Spectrum Analyzer HP E4407B / US39440758 May, 2005
X Test Receiver R&S ESCS 30/ 825442/14 May, 2005
X  Spectrum Analyzer Advantest R3261C /71720140 May, 2005
X  Pre-Amplifier HP 8447D/3307A01812 May, 2005
X Bilog Antenna Chase CBL6112B /12452 Sep., 2005
X  Horn Antenna EM EM6917 /103325 May, 2005

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

5.2. Test Setup

RF Conducted Measurement:

RF Cable
EUT [l:ﬂ Spectrum
Analyzer
SMA
Connecter
RF Radiated Measurement:
< q
I‘ 3m |
FRP Dome
The height of board
band or Dipole Antenna
was scanned from 1M
H to 4M.
; The distance between
H antenna and turn table
EUT i was 3M regards to the
. i standard adopted.
] . B
: )] O
| % | To Receiver| | Pre- _J
Amplifier

IJ I
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5.3.

5.4.

5.5.

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)).

Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The turn
table can rotate 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 can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find

the maximum emission, all of the interface cables must be manipulated according to

ANSI C63.4: 2003 on radiated measurement.

The bandwidth below 1GHz setting on the field strength meter (R&S Test Receiver ESCS 30 )is 120
kHz, above 1GHz are 1 MHz.

Uncertainty

The measurement uncertainty Conducted is defined as + 1 MHz and Radiated above 1GHz as * 3.9

dB.
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5.6. Test Result of Band Edge
Product MusicGremlin
Test [tem Band Edge Data
Test Site No.3 OATS
Test Mode Mode 1: Transmitter 802.11b
RF Radiated Measurement:
Frequency Required Limit
Channel No. (MHz) (dBe) Result
1 (Horizontal) <2400 >20 Pass
RF Radiated Measurement (Horizontal):
Frequency | Reading Level | Emission Level | Peak Limit | Arerage Limit
Channel No. | ™ 11z (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m) | Result
1 (Peak) 2385.500 52.579 50.180 74.00 54.00 Pass
1 (Average) -- -- -- 74.00 54.00 Pass
Figure Channel 1: (Horizontal)
1100
100.0 -
o0.0-
80.0-
70.0-
E G0.0-
= s00-
E 40.0-
300-
200-
10.0 -
0.0

230000 232000 234000 236000 238000 240000 242000 244000 246000 248000 2500.00 252000 254000 256000 2580.00 2600.00
Frequency MHz)
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Product MusicGremlin

Test Item Band Edge Data

Test Site No.3 OATS

Test Mode Mode 1: Transmitter 802.11b

RF Radiated Measurement:

Frequency Required Limit
Channel No. (MHz) (dBe) Result
1 (Vertical) <2400 >20 Pass

RF Radiated Measurement (Vertical):

Channel No Frequency | Reading Level | Emission Level | Peak Limit | Arerage Limit Result
) (MHz) (dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
1 (Peak) 2386.250 55.756 53.360 74.00 54.00 Pass
1 (Average) -- -- -- 74.00 54.00 Pass
Figure Channel 1: (Vertical)
1100-
1000-
90.0-
500-
700-
£ so0a0-
= 500- B
£ 0.
300-
200-
100
220000 232000 224000 236000 222000 240000 242000 244000 246000 m4eboo osodoo 2szhoo 2ssboo sseboo 2sedon zeoboo
Frequency (tdHz)
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Product MusicGremlin

Test [tem Band Edge Data

Test Site No.3 OATS

Test Mode Mode 1: Transmitter 802.11b

RF Radiated Measurement (Horizontal):

Channel No.

Frequency
(MHz)

Reading Level
(dBuV)

Emission Level
(dBuV/m)

Peak Limit
(dBuV/m)

Arerage Limit
(dBuV/m)

Result

11(Peak)

2486.750

48.707

46.780

74.00

54.00

Pass

11(Average)

74.00

54.00

Pass

Figure Channel 11: (Horizontal)

1100

1000

o0.0 |

200

T00-

B0.0-|

500

Level {{Bu¥im)

400 |

2000

2000

100

00
230000 232000 234000 236000

238000 240000 242000 244000 246000 248000 250000 252000 254000 256000 258000 2600.00
Frequency MHz)
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Product MusicGremlin

Test Item Band Edge Data

Test Site No.3 OATS

Test Mode Mode 1: Transmitter 802.11b

RF Radiated Measurement (Vertical):

Channel N Frequency | Reading Level | Emission Level | Peak Limit | Arerage Limit Result
SN0 (MHz) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m) st
11(Peak) 2490.500 50.835 48.920 74.00 54.00 Pass
11(Average) -- -- -- 74.00 54.00 Pass
Figure Channel 11: (Vertical)

1100

1000

o0.0 |

80.0-

700

600 |

500

Level {{Bu¥im)

4000 |

300-

2000

100

0o-
270000 272000 274000 236000 232000 240000 242000 244000 246000 248000 250000 252000 254000 256000 258000 260000
Frequency (MHz)

Note: 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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6.1.

6.2.

6.3.

6.4.

Occupied Bandwidth

Test Equipment

The following test equipments are used during the radiated emission tests:

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

X  Test Receiver R&S ESI126/838786/004 May, 2005

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 "
EUT D:D pectrum
Analyzer
SMA
Connecter
Limits

The minimum bandwidth shall be at least 500kHz.

Uncertainty

The measurement uncertainty is defined as £ 1.27 dB
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6.5. Test Result of Occupied Bandwidth

Product : MusicGremlin
Test [tem : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter 802.11b  (2412MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
1 (11Mbps) 2412 9920 >500 Pass
Figure Channel 1: 11Mbps
@ Marker 1 [Tl ndB] RBW 100 kHz RF Att 30 dB
Ref Lvl ndB 6.00 dB VBW 100 kHz
20 dBm BW 9.91983968 MHz SWT 500 ms Unit dBm
* Yi|rT1) .89 dB =
2.41225050 GHz
10 - nay 00 dB

TWMZ BW 9.91983968 MHz
o n Vol (711 .80 dB
2.40714028 GH7

Vrp o[T1] q.94 dBr

—10 / \\ 2.41709012 GHz| INL
1MAX 1Ma
e r,r*'/m\’ VﬂM\“\\

7 m’// \WM

SOl

-20

-60

-70

-80

Center 2.412 GHz 5 MHz/ Span 50 MHz

Date: 5.DEC.2005 16:44:50
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Product : MusicGremlin
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter 802.11b  (2437MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
6 (11Mbps) 2437 10120 >500 Pass
Figure Channel 6: 11Mbps
@ Marker 1 [Tl ndB] RBW 100 kHz RF Att 30 dB
Ref Lvl ndB 6.00 dB VBW 100 kHz
20 dBm BW 10.12024048 MHz SWT 500 ms Unit dBm
20 Yi|lrr1 .60 dBr =

2.43709010 GHz
ndj .00 dB

T}/"‘sz BW 10.12024048 MHz
o Y Vol [T1] d.81 dBr
2.43193988 GHz
VT [T1] q.89 dm
-10] / IN1

2.44204012 GHz
iMA
-20| /

| N

7 f‘/ \w

fSCqMMA”ﬁ

10

1MAX

-60]

-70

-80

Center 2.437 GHz 5 MHz/ Span 50 MHz

Date: 5.DEC.2005 16:45:37
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Product : MusicGremlin
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter 802.11b (2462MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
11 (11Mbps) 2462 9620 >500 Pass
Figure Channel 11: 11Mbps
% Marker 1 [T1 ndB] RBW 100 kHz RF Att 30 dB
Ref Lvl ndB 6.00 dB VBW 100 kHz
20 dBm BW 9.61923848 MHz SWT 500 ms Unit dBm
* YilrT1) 7.03 dm =
2.46279150 GHz
10 £ Al 700 dB

TW " BW 9.61923848 MHZz
o X Vel [T11 1.16 am
2.45693988 GHz

Vrp o [T1) .89 dB

-10 2.46659912 GHz| INL
1Ma
=20 H

- N

| f/ \\M

B NN

1MAX

-60

-70

-80

Center 2.462 GHz 5 MHz/ Span 50 MHz

Date: 5.DEC.2005 16:46:26
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7.1.

7.2.

7.3.

7.4.

Power Density

Test Equipment

The following test equipments are used during the radiated emission tests:

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

X  Test Receiver R&S ESI 26 /838786/004 May, 2005

Note: 1. All equipment upon which need to calibrated are with calibration period of 1 year.

2. Mark “X” test instruments are used to measure the final test results.

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

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

Uncertainty

The measurement uncertainty is defined as £ 1.27 dB
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7.5. Test Result of Power Density

Product : MusicGremlin
Test Item : Power Density Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter 802.11b (2412MHz)
Frequency Measure Level Limit
Channel No. (MHz) (dBm) (dBm) Result
1 (11Mbps) 2412 -7.60 <8dBm Pass
Figure Channel 1: 11Mbps
% Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -7.60 dBm VBW 3 kHz
20 dBm 2.41071443 GHz SWT 1000 s Unit dBm
20
Vil -71.60 dBr
2.41071443 GHz “
1
~10 ) PRI PRIV UU TR N D VIOV IS WP | IOV (PIverey N1

-20

-30

-40

-50

-60]

-70

-80

Center 2.40954509 GHz 300 kHz/ Span 3 MHz

Date: 5.DEC.2005 15:57:26
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Product : MusicGremlin
Test Item : Power Density Data
Test Site : No.30ATS
Test Mode Mode 1: Transmitter 802.11b (2437MHz)
Frequenc Measurement Level Required Limit
Channel No. d Y d Result
(MHz) (dBm) (dBm)
6 (11Mbps) 2437 -6.19 < 8dBm Pass
Figure Channel 6: 11Mbps
Marker 1 [T1] RBW 3 kHz RE Att 30 dB
% Ref Lvl -6.19 dBm VBW 3 kHz
20 dBm 2.43699900 GHz SWT 1000 s Unit dBm
* Vi|rr1] -4.19 dB =
2.43699900 GHz
10|
0
1
~1 ofasian A Al gl et N Lo b hdean sn A B b A, M ™1
1MAX 1MA
=20
-30]
-40
=50
-60|
-70]
-80
Center 2.435847695 GHz 300 kHz/ Span 3 MHz
Date: 5.DEC.2005 16:17:02
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Product : MusicGremlin
Test Item : Density Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter 802.11b (2462MHz)
Frequency Measurement Level Required Limit
Ch 1 No. Result
annet ~o (MHz) (dBm) (dBm) esu
11 (11Mbps) 2462 -5.66 < 8dBm Pass
Figure Channel 11: 11Mbps
% Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -5.66 dBm VBW 3 kHz
20 dBm 2.46199900 GHz SWT 1000 s Unit dBm
* Vi|[T1] -4.66 dB =
2.46199900 GHz
o]
1
,ICMMWWA«,\LMWWMM Phgbradd PIWR W VR VUTPUREN Y EORTPLY)
1MAX 1MA

-20

-30]

-40

-50

-60

-70

-80

Center 2.462350701 GHz 300 kHz/ Span 3 MHz

Date: 5.DEC.2005 16:43:31
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8. 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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Quielek Report No.: 0SCLO31-RF-US-PO5V01

Attachment 1: EUT Test Setup Photographs
Front View of Conducted Test

Back View of Conducted Test
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Front View of Radiated Test

Back View of Radiated Test
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Front View of Radiated Test (Horn)

Back View of Radiated Test (Horn)
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Attachment 2: EUT Detailed Photographs
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WiE 20 ERPP RAR F
(1) EUT Photo

(2) EUT Photo
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(3) EUT Photo

(4) EUT Photo
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(6) EUT Photo
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(7) EUT Photo

(8) EUT Photo
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(9) EUT Photo
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(10) EUT Photo
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(11) EUT Photo

(12) EUT Photo
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(13) EUT Photo
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