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1. GENERAL INFORMATION

1.1. EUT Description

Product Name Wireless Mouse

Trade Name MSI

Model No. StarMouse SW130

FCCID. I4ALSTARMOUSESW130

Frequency Range 2404~2480MHz

Number of Channels 77

Type of Modulation GFSK

Antenna Type Printed on PCB

Antenna Gain Refer to the table “Antenna List”

Channel Control Auto

Antenna List

No. Manufacturer Part No. Peak Gain
1 MSI N/A -0.85dBi for 2.4 GHz

Frequency of Each Channel

Channel
Channel 1:
Channel 2:
Channel 3:
Channel 4:
Channel 5:
Channel 6:
Channel 7:
Channel 8:
Channel 9:
Channel 10:
Channel 11:
Channel 12:
Channel 13:
Channel 14:
Channel 15:
Channel 16:
Channel 17:
Channel 18:
Channel 19:
Channel 20:
Channel 21:

Frequency
2404 MHz
2405 MHz
2406 MHz
2407 MHz
2408 MHz
2409 MHz
2410 MHz
2411 MHz
2412 MHz
2413 MHz
2414 MHz
2415 MHz
2416 MHz
2417 MHz
2418 MHz
2419 MHz
2420 MHz
2421 MHz
2422 MHz
2423 MHz
2424 MHz

Channel

Channel 22:
Channel 23:
Channel 24:
Channel 25:
Channel 26:
Channel 27:
Channel 28:
Channel 29:
Channel 30:
Channel 31:
Channel 32:
Channel 33:
Channel 34:
Channel 35:
Channel 36:
Channel 37:
Channel 38:
Channel 39:
Channel 40:
Channel 41:
Channel 42:

Frequency
2425 MHz
2426 MHz
2427 MHz
2428 MHz
2429 MHz
2430 MHz
2431 MHz
2432 MHz
2433 MHz
2434 MHz
2435 MHz
2436 MHz
2437 MHz
2438 MHz
2439 MHz
2440 MHz
2441 MHz
2442 MHz
2443 MHz
2444 MHz
2445 MHz

Channel

Channel 43:
Channel 44:
Channel 45:
Channel 46:
Channel 47:
Channel 48:
Channel 49:
Channel 50:
Channel 51:
Channel 52:
Channel 53:
Channel 54:
Channel 55:
Channel 56:
Channel 57:
Channel 58:
Channel 59:
Channel 60:
Channel 61:
Channel 62:
Channel 63:

Frequency
2446 MHz
2447 MHz
2448 MHz
2449 MHz
2450 MHz
2451 MHz
2452 MHz
2453 MHz
2454 MHz
2455 MHz
2456 MHz
2457 MHz
2458 MHz
2459 MHz
2460 MHz
2461 MHz
2462 MHz
2463 MHz
2464 MHz
2465 MHz
2466 MHz

Channel

Channel 64:
Channel 65:
Channel 66:
Channel 67:
Channel 68:
Channel 69:
Channel 70:
Channel 71:
Channel 72:
Channel 73:
Channel 74:
Channel 75:
Channel 76:
Channel 77:

Frequency
2467 MHz
2468 MHz
2469 MHz
2470 MHz
2471 MHz
2472 MHz
2473 MHz
2474 MHz
2475 MHz
2476 MHz
2477 MHz
2478 MHz
2479 MHz
2480 MHz
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Note:

1. The EUT is a Wireless Mouse with a built-in 2.4GHz transceiver.

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

98]

Lowest and highest data rates are tested in each mode. Only worst case is shown in the report.

>

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

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

The EUT is 2.4GHz Wireless Mouse built-in 2.4GHz transceiver. The operation frequency is from

2404 MHz to 2480MHz with GFSK modulation. The signal will be transmitted through 2.4 GHz RF
signal from the Printed antenna. DC 3V shall be provided for EUT operation.

Test Mode:

Mode 1: Transmit
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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 |N/A N/A N/A N/A N/A
Signal Cable Type Signal Cable Description

A. [N/A N/A

1.4. Configuration of Tested System

EUT
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1.5. EUT Exercise Software

1 [Setup the EUT and display as shown on 1.4

2 |Installs the battery.

3 [The EUT will continuously transmit the radio signal.
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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

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/modules/myalbum/
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 Nv& @

NVLAP Lab Code: 200533-0 NVLAP Lah 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

A Testing Laboratory

I’/’n’; | 1\\‘\
o 0914
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2. Peak Power Output

2.1. Test Equipment

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

Equipment Manufacturer Model No./Serial No. Last Cal.
X Power Meter Anritsu ML2495A/6K00003357 May, 2009
X Power Sensor Anritsu MA2411B/0738448 May, 2009

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

2.2. Test Setup

Conducted Measurement

EUT RF Cable Power
[I:I] Meter
SMA
Connecter

2.3. Limits

The maximum peak power shall be less 1 Watt.

2.4, Test Procedure

The EUT was tested according to DTS test procedure of Mar. 2005 KDB558074 for compliance to
FCC 47CFR 15.247 requirements.

2.5. Uncertainty

t 1.27dB
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2.6. Test Result of Peak Power Output

Product Wireless Mouse

Test Item Peak Power Output Data

Test Site No.3 OATS

Test Mode Mode 1: Transmit

Channel No. Frequency(MHz) | Measurement | Required Limit Result

01 2404.00 -1.19 dBm 1 Watt= 30 dBm Pass
39 2442.00 -1.00 dBm 1 Watt= 30 dBm Pass
77 2480.00 -0.93 dBm 1 Watt= 30 dBm Pass

Note: Peak Power Output Value =Reading value on peak power meter + cable loss
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3. Radiated Emission

3.1.

Test Equipment

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

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
XSite #3 |X Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2009
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2009
X |Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2009
X  |Pre-Amplifier AGILENT 8447D/2944A09549 Sep., 2009
X |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2009
X  |Spectrum Analyzer Advantest R3162/91700283 Oct., 2009
X |Coaxial Cable QuieTek QTK-CABLE/ CABS Feb., 2009
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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3.2. Test Setup

Radiated Emission Below 1GHz

[FRP Dome |

T

EUT

Non-Conducted Table

1mto4m

The height of broad

band antenna was

scanned from 1m to 4m.

The distance between
antenna and turn table

was 3m..

Test
Receiver

Radiated Emission Above 1GHz

|Fully soldered Metal Ground ||

To Controller

FRP Dome

a0 ] N
3m rI

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

| To Receiverl

To Receiver| |

Pre-
Amplifier

ll

ll

Page: 14 of 46



E4 QuieTek Report No. 098087R-RFUSP42V01

3.3. 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.

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: E field strength (dBuV/m) = 20 log E field strength (uV/m)
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3.4.

3.5.

Test Procedure

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

of Mar. 2005 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 IMHz.

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 from 30MHz - 10th Harmonic of fundamental was investigated.

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+
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3.6. Test Result of Radiated Emission

Product : Wireless Mouse
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (2404MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4808.000 9.610 48.700 58.310 -15.690 74.000
7212.000 14.321 43.210 57.531 -16.469 74.000
9616.000 19.692 38.000 57.692 -16.308 74.000
Vertical
Peak Detector:
4808.000 8.330 51.460 59.790 -14.210 74.000
7212.000 15.416 43.220 58.636 -15.364 74.000
9616.000 18.902 36.520 55.422 -18.578 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 = IMHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average
detection.
6. The emission levels of other frequencies are very lower than the limit and not show in test report.

Al A
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Frequency Peak Duty Cycle Measurement Margin Limit
Measurement Factor Level
MHz dBuV/m dB dBuV/m dB dBuV/m
Horizontal
Average Detector:
4808.000 58.310 -20.000 38.310 -15.690 54.000
7212.000 57.531 -20.000 37.531 -16.469 54.000
9616.000 57.692 -20.000 37.692 -16.308 54.000
Vertical
Average Detector:
4808.000 59.790 -20.000 39.790 -14.210 54.000
7212.000 58.636 -20.000 38.636 -15.364 54.000
9616.000 55.422 -20.000 35.422 -18.578 54.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle
2. The Duty Cycle is refer to section 8.
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 : Wireless Mouse
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (2442 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4884.000 9.496 48.300 57.796 -16.204 74.000
7326.000 14.581 41.480 56.061 -17.939 74.000
9768.000 20.061 38.570 58.631 -15.369 74.000
Vertical

Peak Detector:

4884.000 9.006 51.330 60.336 -13.664 74.000

7326.000 15.264 41.480 56.744 -17.256 74.000

9768.000 19.261 36.440 55.701 -18.299 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 = IMHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

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

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

kv
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Frequency Peak Duty Cycle Measurement Margin Limit
Measurement Factor Level
MHz dBuV/m dB dBuV/m dB dBuV/m
Horizontal
Average Detector:
4884.000 57.796 -20.000 37.796 -16.204 54.000
7326.000 56.061 -20.000 36.061 -17.939 54.000
9768.000 58.631 -20.000 38.631 -15.369 54.000
Vertical
Average Detector:
4884.000 60.336 -20.000 40.336 -13.664 54.000
7326.000 56.744 -20.000 36.744 -17.256 54.000
9768.000 55.701 -20.000 35.701 -18.299 54.000
Note:

1. AVG Measurement=Peak Measurement + Duty Cycle

2. The Duty Cycle is refer to section 8.

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 : Wireless Mouse
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (2480 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4960.000 9.418 47.040 56.457 -17.543 74.000
7440.000 15.012 39.830 54.843 -19.157 74.000
9920.000 19.754 38.110 57.864 -16.136 74.000
Vertical
Peak Detector:
4960.000 40.585 49.380 59.096 -14.904 74.000
7440.000 45.963 40.660 56.046 -17.954 74.000
9920.000 50.073 37.090 55.987 -18.013 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 = IMHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average
detection.
6. The emission levels of other frequencies are very lower than the limit and not show in test report.

kv
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Frequency Peak Duty Cycle Measurement Margin Limit
Measurement Factor Level
MHz dBuV/m dB dBuV/m dB dBuV/m
Horizontal
Average Detector:
4960.000 56.457 -20.000 36.457 -17.543 54.000
7440.000 54.843 -20.000 34.843 -19.157 54.000
9920.000 57.864 -20.000 37.864 -16.136 54.000
Vertical
Average Detector:
4960.000 59.096 -20.000 39.096 -14.904 54.000
7440.000 56.046 -20.000 36.046 -17.954 54.000
9920.000 55.987 -20.000 35.987 -18.013 54.000
Note:

1. AVG Measurement=Peak Measurement + Duty Cycle
2. The Duty Cycle is refer to section 8.
3. If Duty Cycle is smaller than -20dB,based on FCC partl5 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 : Wireless Mouse
Test Item : General Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (2442 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
35.820 -4.537 34.557 30.020 -9.980 40.000
47.460 -9.559 34.828 25.269 -14.731 40.000
315.180 -4.525 24.585 20.060 -25.940 46.000
371.440 -1.634 26.257 24.622 -21.378 46.000
544.100 2.992 25.642 28.634 -17.366 46.000
745.860 2.793 26.302 29.096 -16.904 46.000
Vertical
47.460 -6.109 36.540 30.431 -9.569 40.000
84.320 -4.672 37.123 32.451 -7.549 40.000
99.840 -0.339 35.723 35.384 -8.116 43.500
371.440 -3.274 25.787 22.512 -23.488 46.000
515.000 -1.596 25.595 23.999 -22.001 46.000
691.540 1.975 22.632 24.607 -21.393 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 = IMHz, 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
detection.

SN AW
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4.

4.1.

4.2.

4.3.

44.

RF antenna conducted test

Test Equipment

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

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Nov, 2008
Spectrum Analyzer Agilent E4407B / US39440758 May, 2009

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2009

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.

Test Setup

RF antenna Conducted Measurement:

RF Cable S
EUT [l:l] pectrum
Analyzer
SMA
Connecter

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 was tested according to DTS test procedure of Mar. 2005 KDB558074 for compliance to
FCC 47CFR 15.247 requirements.
Set RBW =100 kHz, Set VBW> RBW, scan up through 10th harmonic.
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4.5. Uncertainty

The measurement uncertainty

Conducted is defined as + 1.27dB
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4.6. Test Result of RF antenna conducted test

Product : Wireless Mouse

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

Test Mode Mode 1: Transmit

Channel 01 (2404MHz)

1 Agilent Spectrum Analyzer - Swept SA

Z‘ So@ | | | AC | SEMSEINT| | ALIGN AUTO |10:54:04 &M Sep 28, 2009 =
Display Line -34.74 dBm Avg Type: Log-Pwr RAE[1234506 Display
Tnput RE_PNO: Fast (0 11id:Free Run Avg|Hoeld: 30/100 TYPE | it
IFGain:Low Atten: 10 dB DET|P NMMN NN
Mkr1 2.402 GHz |  Annotation>
10 dBidiv  Ref 0.00 dBm -4.737 dBm
Log
"
407 Title»
24.74dBm
-20.0
Graticule
0.0 On Off]
-34.74 dbrm|
A0 Display Line
-34.74 dBm
500 | On Off]
-E0.0 |
0.0 | Lortle Ptk M
= ?MJM“’FA RN
System
40,0 Display»
Settings
80,0
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s (1001 pts)
MSG STATUS
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Channel 39 (2442MHz)

Tl Agilent Spectrum Analyzer - Swept SA

X a0 % [ | | AC | SEMSE:INT]| | ALIGN AUTD |10:56:50 4M Sep 28, 2009 =
Display Line -34.72 dBm Avg Type: Log-Pwr TRACE[1 23456 Display
Input: RF PHO: Fast (0 Trig: Free Run THPE | i
IFGain:Low Atten: 10 dB DET|P NMNMNN N
Mkr1 2.452 GHz|  Annotation>
10 dBidiv. Ref 0.00 dBm -4.719 dBm
Log
$
-10.0 Titler
24.72dBm
200
Graticule
0.0 on Off|
-34 72 dBm)|
i Display Line
-34.72 dBm
0.0 On Off|
-60.0
00—l |||| | ] | T RAE P | MM"'W
RS it b BP0
ann System
Display»
Settings
-50.0
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s (1001 pts)
MSG STATUS

Tl Agilent Spectrum Analyzer - Swept SA

Channel 77 (2480MHz)

[ | | AC | SEMSE:INT]| | ALIGN AUTD |10:58:00 4M Sep 28, 2009 Displ
Display Line -35.31 dBm Thid: Free R Avg Type: e F 456 'splay
e ” T rig: Free Run Raaiiinis
Input: RF IE(P;I;)i.“Tns‘tM ] Atten: 10 dB DETIP MM NN N
Mkr1 2.477 GHz |  Annotation>
10 dBidiv  Ref 0.00 dBm -5.308 dBm
Log
[ 3
- Title»
-20.0
-25.31dBm Graticule
-30.0 On Off|
-35.31 cibm|
AL Display Line
-35.31 dBm
500 On Off|
-60.0
-70.0 o | |Llurnl",jrﬂwv a2 ‘W
K System
Display»
Settings
-50.0
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s (1001 pts)
MSG STATUS
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5. Band Edge

5.1. Test Equipment

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

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

XSite #3 |X Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2009
X  |Pre-Amplifier AGILENT 8447D/2944A09549 Sep., 2009
X |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2009
X  |Spectrum Analyzer Advantest R3162/91700283 Oct., 2009
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2009
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.

5.2. Test Setup

RF Radiated Measurement:

< | >
=~ 3m |

FRP Dome

The height of broad band
or Dipole Antenna was

scanned from 1M to 4M.

EUT The distance between
antenna and turn table
was 3M regards to the
80cm ]
D) (@]
| % | To Receiver| | Pre-
Amnlifier

IJ I

5.3. 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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5.4.

5.5.

Test Procedure

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

of Mar. 2005 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.

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+
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5.6. Test Result of Band Edge

Product Wireless Mouse

Test [tem Band Edge Data

Test Site No.3 OATS

Test Mode Mode 1: Transmit (2404 MHz)

Fundamental Filed Strength

Antenna Frequency | Reading Level Correction Factor Emission Level Detector
Pole [MHZz] [dBuV] [dB/m] [dBuV/m]
Horizontal 2404 45.832 36.602 82.433 Peak
Vertical 2404 49.527 35.595 85.122 Peak
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Band Edge Test Data
Band Edge
Antenna Test Frequency Fundamental )
A (dB) Field Strength Detector
Pole (MHz) (dBuVv/m)
(dBuV/m)
Horizontal 2388 82.433 56.802 25.631 Peak
Horizontal - -- -- -- Average
Vertical 2388 85.122 56.802 28.320 Peak
Vertical -- -- -- -- Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements
per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A
F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
The Average Field Strength is Peak Field Strength + duty cycle
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Peak Detector of conducted Band Edge Delta

Tl Agilent Spectrum Analyzer - Swept SA

1—". a0 % [ | | AC | SEMSE:INT]| | ALIGN AUTD |10:34:34 &M Sep 04, 2009
[Center Freq 2.390000000 GHz \ Avg Type: Log-Pur WAE[23456|  Freduency
Tnput: RF PNO: Fast (50 Trig: Free Run Avg|Heold: 291100 T PE | M il
I IFGain:Low #Atten: 10 dB DET|P NMNNHM
MKr3 2.388 0 GHzZ AlloTune
10 dBidiv  Ref 0.00 dBm -61.652 dBm
Log /¥\1
190 / \ Center Freq(|
200 [ 2.390000000 GHz|
-30.0 ; ll
-40.0
P ] startFreq|
oo &2 M 2340000000 GHz
i - FP S ST Ay T awr S R
-70.0
-80.0 Stop Freq|j
00 2.440000000 GHz
|Center 2.39000 GHz Span 100.0 MHZ CFStep
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) 6 AR
| [k [ v T FNCTon [T I Auto Man
U N[1]F 24039 GHz 4,850 dBm
I\Ezi N [1]f 2.390 0 GHz 65673 dBm
8 N [1]f 2.3380 GHz 51,652 dBm Freq Offset
5 0Hz
6
7
8
9
10
11
12
MSG STATUS
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Product Wireless Mouse

Test [tem Band Edge Data

Test Site No.3 OATS

Test Mode Mode 1: Transmit (2480 MHz)

Fundamental Filed Strength

Antenna Frequency | Reading Level Correction Factor Emission Level Detector
Pole [MHZz] [dB(uV)] [dB/m] [dB(uV/m)]
Horizontal 2480 48.258 36.706 84.964 Peak
Vertical 2480 50.808 36.162 86.970 Peak
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Band Edge Test Data
Band Edge
Antenna Test Frequency Fundamental )
A (dB) Field Strength Detector
Pole (MHz) (dBuVv/m)
(dBuV/m)
Horizontal 2495.9 84.964 51.81 33.154 Peak
Horizontal - - -- -- Average
Vertical 2495.9 86.970 51.81 35.160 Peak
Vertical -- - -- -- Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements

per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A
F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
The Average Field Strength is Peak Field Strength + duty cycle
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Peak Detector of conducted Band Edge Delta

Tl Agilent Spectrum Analyzer - Swept SA
X s09 | | | AC | SEMSE:INT| | ALIGN AUTO [10:37:11 &M Sep0d, 2009

Marker 3 2.495900000000 GHz \ Avg Type: Log-Pwr Wil ozase| PeakSearch
Tnput: RE PNO: Fast 5 Trig:Free Run Avg|Held:>100/100 TYPE M bbbt
I IFGain:Low #Atten: 10 dB DET|P NMNNHMN
MKr3 2.495 9 GHZ] NextPeak
10 dBidiv  Ref 0.00 dBm -56.387 dBm
Log PN
-10.0
i [ Next Right]
-30.0 ( 1
-40.0 }’ \k
500 2 ’3 Next Left|
-B0.0 Filn¥ _/‘J i
J el | R P P
-70.0
i Marker Deltalf
-50.0
Center 2.48350 GHz Span 100.0 MHZ
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) Mkr—CF
| ] — FUNCTION FUNCTION WIDTH
24799 GHz 4577 dBm
Iﬂ 24835 GHz 57,004 dBm
24959 GHz -56.387 dBm
g Mkr—Ref Lvi|
6
7
8
9 More
]2 10f2
12
MSG STATUS
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6. Occupied Bandwidth

6.1. Test Equipment

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

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

Spectrum Analyzer R&S FSP40 /100170 Nov, 2008
Spectrum Analyzer Agilent E4407B / US39440758 May, 2009
X  Spectrum Analyzer Agilent N9010A / MY48030495  Apr., 2009

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

6.2. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

6.3. Limits

The minimum bandwidth shall be at least 500 kHz.

6.4. Test Procedure

The EUT was setup according to ANSI C63.4, 2003; tested according to DTS test procedure of Mar.
2005 KDB558074 for compliance to FCC 47CFR 15.247 requirements.
Set RBW = 100 kHz, Span greater than RBW.

6.5. Uncertainty

* 150Hz
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6.6. Test Result of Occupied Bandwidth

Product : Wireless Mouse

Test [tem : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmit (2404MHz)

Channel No. Fr(el\c/lllgg)cy Measur(e;(n;lezl;t Level Requ(llzglzidlmlt Result
1 2404.00 710 >500 Pass

Figure Channel 1:

Tl Agilent Spectrum Analyzer - Swept SA

F | | | AC | SEMSE:INT| | ALIGHN AUTO 109:28:17 AM Sep 28, 2009 Peak S h
Marker 1 2.403910000000 GHz | S —— :vsigv&erzla;%—:wr TR:;CPE’EZ 3456 BRSBTS
Input RF PNO: Far () |fg:FreeRun v|Held: ik
P IFGain:Low ™ Atten: 10 dB DET|P NNNHMN

Mkr1 2.403 910 GHz NextPeak

10 dBidiv Ref 0.00 dBm -4.555 dBm
o]

] /v_ﬂ
100 M~ _-6.00 dB Next Right]|
// Y1 ) kHz

200 -
/ \ Next Left|

-30.0

-40.0
\ Marker Deltalf

0.0

-B0.0

JC O Mkr—CF
700
i Mkr—RefLvil|
500

More|

Center 2.404000 GHz Span 5.000 MHz 10f2
#Res BW 100 kHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts)
MSG STATUS
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Product : Wireless Mouse

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmit (2442MHz)

Channel No. Fr(el\(/l[lil-?;l)cy Measur(inﬁe;r;t Level Requ(llie}?Z;Jmlt Result
39 2442.00 699 >500 Pass

Figure Channel 39:

Tl Agilent Spectrum Analyzer - Swept SA

Z 09 | | [ ac | SEMSEuNT| [ ALGHAUTD  DOZB33AMSEn28,2008 | o, o
Marker 1 2.441905000000 GHz | T :vslll_':'v&e:1lér1%-(;’wr TF;iCPE 23456 Peak Search
I : RF PNO: F . Irig:Free kun vg|Held: [TYPE TPy
ot IFGaindaw * Atten: 10 dB oeTlP NNNN N
Mkr1 2.441 905 GHz NextPeak
E%gB!div Ref 0.00 dBm -4.517 dBm

)
400 /‘”’V \~_-6.00 dB Next Right]
// ?95 kHz
=200
/ \\ Next Left]f
-30.0 rﬂ’ \\
-40.0 :nf‘
/"WIJ. \\ Marker Deltalf
-50.0 W "\t\*‘
0.0 mwﬂ oy

A T T Mkr—CF

-70.0

-80.0

Mkr—RefLvij|

800

More
Center 2.442000 GHz Span 5.000 MHz 10f2
#Res BW 100 kHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts)
MSG STATUS
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Product Wireless Mouse

Test Item Occupied Bandwidth Data

Test Site No.3 OATS

Test Mode Mode 1: Transmit (2480MHz)

Channel No. Fr(el\(};;;:;l)cy Measurg(r;llezr)lt Level Requ(llgc;lzidlmlt Result
77 2480.00 699 >500 Pass

Figure Channel 77:

Tl Agilent Spectrum Analyzer - Swept SA

X soe |

| | AC | SEMSE:INT] |

ALIGN AUTO 109:28:53 &M Sep 28, 2009

Marker 1

2.479920000000 GHz

PNO: Far (50 1Vig:Free Run

Avy Type: Log-Pwr
Avg|Hold: 171100

TRACE[1 23456 Peak Search

T PE | M it

#Res BW 100 kHz

MSG

MRUEE IFGain:Low Atten: 10 dB DET|P NNNNN
Mkr1 2.479 920 GHz NextPenk
10 dBidiv Ref 0.00 dBm -4.702 dBm
og
!
08 N} ™ _-6.00dB Next Right]
) Yg ) kHz
-20.0 /*- o
Next Left|
300 j \\
-40.0
/.uf"J \ Marker Deital|
£0.0 ‘n('# \m
0.0 P +
Wttt g MKr—CF
700
I Mkr—RefLvil|
500
More|
Center 2.480000 GHz Span 5.000 MHz 10f2

#VBW 1.0 MHz

#Sweep 500 ms (1001 pts)

STATUS
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7. Power Density

7.1. Test Equipment

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

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Nov, 2008
Spectrum Analyzer Agilent E4407B / US39440758 May, 2009

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2009

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

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

7.2. Test Setup

RF Cable S
EUT [l:ﬂ pectrum
Analyzer
SMA
Connecter

7.3. Limits

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

7.4. Test Procedure

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

2005 KDB558074 for compliance to FCC 47CFR 15.247 requirements.
Set RBW=3 kHz, VBW=10KHz, Sweep time=(SPAN/3KHz), detector=Peak detector

7.5. Uncertainty

t 1.27dB
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7.6. Test Result of Power Density

Product : Wireless Mouse
Test Item : Power Density Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (2404MHz)
Frequenc Measure Level Limit
Channel No. (I\C/IIHz) y (dBm) (dBm) Result
1 2404.00 -7.760 < 8dBm Pass

Figure Channel 1:

Tl Agilent Spectrum Analyzer - Swept SA

X S08 \ | | AC | SENSE:INT| | ALIGN AUTO \lU:13:36AM Sep 28, 2009
Marker 1 _2.403925800000 GHz | Avg Type: Log-Pwr TRAcE FZ 45| FeakSearch
= s T~ Trig:Free Run THPE | Wbt
Input: RF IFF(;‘a(i)ﬁ:i:(u ] Atten: 20 dB DET|P NN MM N
Mkr1 2.403 925 9 GHz NextPrak
10dBidiv__Ref 10.00 dBm -7.76 dBm
og
Lo Next Right(f
’1
-10.0
]\ / \ Next Leftjl
200 W \_\/ \‘[\ n
300 f\/ AT N / N\\ r\d\/ \ ™,
R Wi ¥ Vi
Marker Deltalf
-40.0
0.0
MKr—CF
-50.0
i Mkr—RefLvil|
-80.0
More|
Center 2.4039250 GHz Span 300.0 kHz 10f2
#Res BW 3.0 kHz #VBW 10 kHz #Sweep 100 s (1001 pts)
MSG STATUS
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Product : Wireless Mouse
Test Item : Power Density Data
Test Site : No.30ATS
Test Mode Mode 1: Transmit (2442MHz)
Frequency Measurement Level Required Limit
Ch 1 No. Result
annet ~o (MHz) (dBm) (dBm) est
39 2442.000 -7.100 < 8dBm Pass

Figure Channel 39:

Tl Agilent Spectrum Analyzer - Swept SA

Z"- jsingsl \ | | AC | SENSE:INT| | ALIGN AUTO \lD:lS:SlAM Sepz2a, 2000 [ . . |
Marker 1 2.441923800000 GHz | N Avg Type: Log-Pwr L MEREES Fleak:5earch
R atiow  Atten: 20 dB N
Mkr1 2.441 923 8 GHz NextPeak
E%gB!div Ref 10.00 dBm -7.10 dBm
oo i Next Rightjl
-10.0 r
Next Leftjl
ﬂ» ,\// \\/‘v §
200 ke / \..va‘\ w"/ MW\ ~ L\f'\.
V W \Jf Marker Deltalj
-40.0
-50.0
Mkr—CF
-B0.0
i Mkr—Ref Lvi|
-80.0
More
Center 2.4419250 GHz Span 300.0 kHz 10f2
#Res BW 3.0 kHz #VBW 10 kHz #Sweep 100 s (1001 pts)
MSG STATUS
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Product : Wireless Mouse
Test [tem : Power Density Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (2480MHz)
Frequency Measurement Level Required Limit
Channel No. (MH?2) (dBm) (dBm) Result
77 2480.00 -7.210 < 8dBm Pass

Figure Channel 77:

Tl Agilent Spectrum Analyzer - Swept SA

Z’-‘ =ings) \ | | AC | SENSE:INT| | ALIGN AUTO \lU: 18:07 &M Sep 28, 2009
Marker 1 2.479922600000 GHz I Avg Type: Log-Pwr TacE[(23455| FoakSearch
o~ htan 348 RER
MKr1 2.479 922 6 GHz NextPeak
EggB!div Ref 10.00 dBm -7.21 dBm
0.00 ] Next Right(f
4

-10.0

200 /\ [ \ Ial Next Leftj
BNASY BNIPENSIAWE SN S

v "
Marker Delta||

-40.0

-50.0

Mkr—CF

-60.0

-70.0

Mkr—RefLvijj|

-80.0

More
Center 24799220 GHz Span 300.0 kHz 10f2
#Res BW 3.0 kHz #VBW 10 kHz #Sweep 100 s {1001 pts)
MSG STATUS
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8. Duty Cycle

8.1. Test Equipment

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

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

Spectrum Analyzer  Agilent NI9010A / MY 48030495 Apr, 2009

X Spectrum Analyzer R&S FSP40 /100170 Nov, 2008
Note: 1. All equipments are calibrated every one year.

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

8.2. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

8.3. Uncertainty

t+ 150Hz
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8.4.

Test Result of Duty Cycle

Product : Wireless Mouse
Test Item : Duty Cycle Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit
® RBW 1 MHz Delta 1 [T1 ]
VBW 3 MHz 1.73 dB
Ref -20 dBm *Att O dB SWT 100 ms 8.200000 ms
-20 Marker| 1 [T1
-85175 dBm
| _30 52_400000 m:
--50.
L-60
- TRG dBm
WPV IRTIVIVIFVT WY WA AN A
L-90.
--100
-110
-120
Center 2.404 GHz 10 ms/
Date: 31.AUG.2009 10:08:11
® RBW 1 MHz Delta 1 [T1 ]
*VBW 1 MHz 6.36 dB
Ref 80 dBpv *Att O dB SWT 10 ms 180.000000 ps
80 Marker| 1 [T1
37.79 dBuv
70 540000 m:
(60
2 AP
CLRWR || 50
1
h
ol | [ 1] A
i G 2Bl agliv |
’ | , \
t-10
-20
Center 2.44 GHz 1 ms/

Date: 31.AUG.2009 07:41:35

Page: 43 of 46



[ QuieTek

Report No. 098087R-RFUSP42V01

Ton= (180us*10)*2= 3.6ms
Duty Cycle= 3.6 ms / 100 ms = 0.036

Duty Cycle correction factor=20 LOG 0.036 =-28.874 dB

Duty Cycle correction factor

-20.000

dB

Remark:

1.

If Duty Cycle is smaller than -20dB,based on FCC partl5 the duty cycle correction factor is

-20dB for calculating average emission.

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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