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1. GENERAL INFORMATION

1.1. EUT Description
Product Name MousePen M508W
Trade Name Genius
Model No. GT-090002
FCCID FSUGMZJ2
Frequency Range 2402~2479MHz
Channel Control Auto
Channel Separation 1MHz
Antenna Type Printed on PCB
Channel Number 78
Type of Modulation MSK
Antenna List

No. [Manufacturer Part No. Peak Gain

-1.28 dBi for 2.4GHz

1 |KYESYSTEMS CORP. N/A

Note: The antenna of EUT is conform to FCC 15.203

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
2402 MHz
2403 MHz
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

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
2423 MHz
2424 MHz
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

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
2444 MHz
2445 MHz
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

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:
Channel 78:

Frequency
2465 MHz
2466 MHz
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
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1.2.

Note:

1.
2.

The EUT is a MousePen M508W with a built-in 2.4GHz transceiver.
Regarding to the operation frequency, the lowest, middle and highest frequency are selected to

perform the test.
These tests are conducted on a sample of the equipment for the purpose of demonstrating

compliance with Part 15 Subpart C Paragraph 15.249 for spread spectrum devices.
The radiation measurements are performed in X, Y, Z axis positioning. Only the worst case is

shown in the report.

Operational Description

The EUT is MousePen M508W built-in 2.4GHz transceiver. The operation frequency is from 2402
MHz to 2479MHz with MSK modulation. The signal will be transmitted through 2.4 GHz RF signal
from the Printed on PCB antenna. DC 3V (Power by Battery) shall be provided for EUT operation.

Test Mode Mode 1: Transmit
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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. 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 Test System

1.5. EUT Exercise Software

(1) Setup the EUT as shown in section 1.4
(2) Inserts the battery, start continuous transmit
(3) \erify that the EUT works correctly.
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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/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 m
7435 Oakland Mills Road

Columbia, MD 21046

Registration Number: 92195

Accreditation on NVLAP Nv&@

NVLAP Lab Code: 200533-0 VLA Lo Code 0S50

®

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

Testing Laboratory

0914
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2. Radiated Emission

2.1. Test Equipment

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

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
DJsite #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 |Spectrum Analyzer Agilent E4407B / US39440758 May, 2009
X |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2009
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2010
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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2.2. Test Setup

Radiated Emission Below 1GHz

[FRP Dome |

T

EUT

Non-Conducted Tablg

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 Controllerlz'Ij

| To Receiverl

< [ 2n | »
=~ 3m 'I -

FRP Dome

80cm

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

_/

=L

To Receiver| | Pre-

Amolifier

ll

ll
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2.3.

2.4,

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
Freduency uV/m @3m dBuUV/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 Oct
2002 KDB558074 for compliance to FCC 47CFR 15.249 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 on the Final Measurement.
The measurement frequency range from 30MHz - 10th Harmonic of fundamental was investigated.
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2.5. Uncertainty

3.9 dB above 1GHz
3.8 dB below 1GHz

I+

I+
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2.6. Test Result of Radiated Emission

Product : MousePen M508W
Test Item X Fundamental Radiated Emission
Test Site : No.30ATS
Test Mode Mode 1: Transmit (X- Axis)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuV/m dB dBuV/m
Horizontal
Peak Detector:
2402.000 36.599 45.930 82.528 -31.472 114.000
2441.000 36.609 46.860 83.469 -30.531 114.000
2479.000 36.706 46.450 83.156 -30.844 114.000
Vertical
Peak Detector:
2402.000 35.588 58.410 93.997 -20.003 114.000
2441.000 35.813 59.300 95.113 -18.887 114.000
2479.000 36.156 58.740 94.896 -19.104 114.000

Note:
1. Measurement Level = Reading Level + Correct Factor.
2. Correct Factor = Antenna Factor + Cable Loss — PreAMP.
3. 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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Average Detector:

Frequency Peak Duty Cycle  Measurement Margin Limit
Measurement  Correct Factor Level
MHz dBuV/m dB dBuVv/m dB dBuVv/m
Horizontal
Average Detector:
2402 82.528 -12.991 69.537 -24.463 94.000
2441 83.469 -12.991 70.478 -23.522 94.000
2479 83.156 -12.991 70.165 -23.835 94.000
Vertical
Average Detector:
2402 93.997 -12.991 81.006 -12.994 94.000
2441 95.113 -12.991 82.122 -11.878 94.000
2479 94.896 -12.991 81.905 -12.095 94.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 4.
3. If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is -20dB for
calculating average emission.
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Product : MousePen M508W
Test Item : Fundamental Radiated Emission
Test Site : No0.30ATS
Test Mode Mode 1: Transmit (Y- Axis)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuV/m dB dBuV/m
Horizontal
Peak Detector:
2402.000 36.599 61.100 97.698 -16.302 114.000
2441.000 36.609 61.620 98.229 -15.771 114.000
2479.000 36.706 63.070 99.776 -14.224 114.000
Vertical
Peak Detector:
2402.000 35.588 60.650 96.237 -17.763 114.000
2441.000 35.813 60.900 96.713 -17.287 114.000
2479.000 36.156 60.890 97.046 -16.954 114.000

Note:
1. Measurement Level = Reading Level + Correct Factor.
2. Correct Factor = Antenna Factor + Cable Loss — PreAMP.
3. 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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Average Detector:

Frequency Peak Duty Cycle  Measurement Margin Limit
Measurement  Correct Factor Level
MHz dBuV/m dB dBuVv/m dB dBuVv/m
Horizontal
Average Detector:
2402 97.698 -12.991 84.707 -9.293 94.000
2441 98.229 -12.991 85.238 -8.762 94.000
2479 99.776 -12.991 86.785 -7.215 94.000
Vertical
Average Detector:
2402 96.237 -12.991 83.246 -10.754 94.000
2441 96.713 -12.991 83.722 -10.278 94.000
2479 97.046 -12.991 84.055 -9.945 94.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 4.
3. If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is -20dB for
calculating average emission.
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Product : MousePen M508W
Test Item : Fundamental Radiated Emission
Test Site : No0.30ATS
Test Mode Mode 1: Transmit (Z- Axis)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuV/m dB dBuV/m
Horizontal
Peak Detector:
2402.000 36.599 61.860 08.458 -15.542 114.000
2441.000 36.609 62.220 98.829 -15.171 114.000
2479.000 36.706 62.800 99.506 -14.494 114.000
Vertical
Peak Detector:
2402.000 35.588 61.110 96.697 -17.303 114.000
2441.000 35.813 62.210 98.023 -15.977 114.000
2479.000 36.156 62.930 99.086 -14.914 114.000

Note:
1. Measurement Level = Reading Level + Correct Factor.
2. Correct Factor = Antenna Factor + Cable Loss — PreAMP.
3. 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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Average Detector:

Frequency Peak Duty Cycle  Measurement Margin Limit
Measurement  Correct Factor Level
MHz dBuV/m dB dBuVv/m dB dBuVv/m
Horizontal
Average Detector:
2402 98.458 -12.991 85.467 -8.533 94.000
2441 98.829 -12.991 85.838 -8.162 94.000
2479 99.506 -12.991 86.515 -7.485 94.000
Vertical
Average Detector:
2402 96.697 -12.991 83.706 -10.294 94.000
2441 98.023 -12.991 85.032 -8.968 94.000
2479 99.086 -12.991 86.095 -7.905 94.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 4.
3. If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is
-20dB for calculating average emission.
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Product : MousePen M508W
Test Item ; Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (2402MHZz)
..
loooo ' soodoon  soodoon  eoodaon  1ooodoao tanohoon Lao0fioon teoobcnn toanbovo zoeoboma saobom ' asoohog
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz daB dBuv dBuVv/m dB dBuVv/m
Horizontal
Peak Detector:
4804.000 9.612 49.870 59.482 -14.518 74.000
7206.000 14.292 35.340 49.632 -24.368 74.000
9608.000 19.660 36.050 55.710 -18.290 74.000

Note:

1. The reading levels below 1GHz and above 1GHz are quasi-peak values and peak/average values,

respectively.

2. Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

3. Emission Level = Reading Level + Correct Factor.

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.

5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product MousePen M508W

Test Item Harmonic Radiated Emission Data
Test Site No0.3 OATS

Test Mode Mode 1: Transmit (2402 MHz)

Average Detector:

Frequency Peak Duty Cycle  Measurement Margin Limit
Measurement Factor Level
MHz dBuV/m dB dBuV/m dB dBuV/m
Horizontal
Average Detector:
4804 59.482 -12.991 46.491 -7.509 54.000
9608 55.71 -12.991 42.719 -11.281 54.000

Note:
AVG Measurement=Peak Measurement + Duty Cycle
The Duty Cycle is refer to section 4.

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

calculating average emission.
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Product : MousePen M508W
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (2402MHz)
280.0
70.0 |
60.0 |
50.0
=]
r_ﬁ 40.0
g 0.0
20.0 -
10.0 -
D1000_0.000 ' 4000000 5000000 2000000 10000000 12000000 14000000 1s000000 1soodoo0 zooodooo 22000000 " 25000 001
Frequency (MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Vertical

Peak Detector:

4804.000 8.330 47.320 55.650 -18.350 74.000
7206.000 15.409 36.630 52.039 -21.961 74.000
9608.000 18.870 36.020 54.890 -19.110 74.000

Note:
1. The reading levels below 1GHz and above 1GHz are quasi-peak values and peak/average values,
respectively.
2.  Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -
3. Emission Level = Reading Level + Correct Factor.
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.

5. The emission levels of other frequencies are very lower than the limit and not show in test
report.
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Product
Test Item
Test Site
Test Mode

Average Detector:

MousePen M508W

Harmonic Radiated Emission Data
No.3 OATS

Mode 1: Transmit (2402 MHz)

Frequency Peak Duty Cycle  Measurement Margin Limit
Measurement Factor Level
MHz dBuV/m dB dBuV/m dB dBuV/m
Vertical
Average Detector:
4804 55.65 -12.991 42.659 -11.341 54.000
9608 54.89 -12.991 41.899 -12.101 54.000

Note:

AVG Measurement=Peak Measurement + Duty Cycle

The Duty Cycle is refer to section 4.

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

-20dB for calculating average emission.
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Product : MousePen M508W
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (2441 MHz)
.
Toojoon © soodoon  soodooo  eoodooo  1ooodoao taoboon 14008 oan toooano tecobooo aonooon aoobono ' asoobd
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv/m dB dBuVv/m
Horizontal
Peak Detector:
4882.000 9.489 48.930 58.419 -15.581 74.000
7323.000 14.568 34.460 49.028 -24.972 74.000
9764.000 20.055 35.920 55.975 -18.025 74.000

Note:

1. The reading levels below 1GHz and above 1GHz are quasi-peak values and peak/average values,
respectively.

2. Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

3. Emission Level = Reading Level + Correct Factor.

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.

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

Page: 22 of 43




[ QuieTek

Report No. 09C418R-RFUSP44V01

Product MousePen M508W

Test Item Harmonic Radiated Emission Data
Test Site No0.3 OATS

Test Mode Mode 1: Transmit (2441 MHz)

Average Detector:

Frequency Peak Duty Cycle  Measurement Margin Limit
Measurement Factor Level
MHz dBuVv/m dB dBuV/m dB dBuVv/m
Horizontal
Average Detector:
4882 58.419 -12.991 45.428 -8.572 54.000
9764 55.975 -12.991 42.984 -11.016 54.000

Note:
AVG Measurement=Peak Measurement + Duty Cycle
The Duty Cycle is refer to section 4.

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

-20dB for calculating average emission.
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Product : MousePen M508W

Test Item : Harmonic Radiated Emission Data

Test Site : No.3 OATS

Test Mode  : Mode 1: Transmit (2441MHZz)

.
Toojoon © soodoon  soodooo  eoodooo  1ooodoao taoboon 14008 oan toooano tecobooo aonooon aoobono ' asoobd
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv/m dB dBuVv/m
Vertical
Peak Detector:

4882.000 8.979 46.140 55.119 -18.881 74.000
7323.000 15.262 34.390 49.652 -24.348 74.000
9764.000 19.255 36.110 55.365 -18.635 74.000

Note:

1. The reading levels below 1GHz and above 1GHz are quasi-peak values and peak/average values,
respectively.

2. Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

3. Emission Level = Reading Level + Correct Factor.

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.

5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : MousePen M508W

Test Item : Harmonic Radiated Emission Data
Test Site X No0.3 OATS

Test Mode  : Mode 1: Transmit (2441 MHz)

Average Detector:

Frequency Peak Duty Cycle  Measurement Margin Limit
Measurement Factor Level
MHz dBuVv/m dB dBuV/m dB dBuV/m
Vertical
Average Detector:
4882 55.119 -12.991 42.128 -11.872 54.000
9764 55.365 -12.991 42.374 -11.626 54.000

Note:
1.  AVG Measurement=Peak Measurement + Duty Cycle
2. The Duty Cycle is refer to section 4.
3. If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor

is -20dB for calculating average emission.
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Product : MousePen M508W
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (2479 MHz)
20.0—
Too-—
60.0-—
S0.0-—
Z
‘_E 40.0-—
E 200-
200-
10.0—
?DDDTJ.DDD ! 4000000 6000000 2000000 10000000 12000000 14000000 16000000 18000000 20000000 22000.000 " 2500000
Frequency (hMHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal

Peak Detector:

4958.000 9421 46.040 55.461 -18.539 74.000
7437.000 15.001 34.740 49.741 -24.259 74.000
9916.000 19.756 34.760 54.516 -19.484 74.000

Note:

1. The reading levels below 1GHz and above 1GHz are quasi-peak values and peak/average values,
respectively.

2. Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

3. Emission Level = Reading Level + Correct Factor.

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.

5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product MousePen M508W

Test Item Harmonic Radiated Emission Data
Test Site No0.3 OATS

Test Mode Mode 1: Transmit (2479 MHz)

Average Detector:

Frequency Peak Duty Cycle  Measurement Margin Limit
Measurement Factor Level
MHz dBuVv/m dB dBuV/m dB dBuV/m
Horizontal
Average Detector:
4958 55.461 -12.991 42.470 -11.530 54.000
9916 54.516 -12.991 41.525 -12.475 54.000

Note:
1.  AVG Measurement=Peak Measurement + Duty Cycle
2. The Duty Cycle is refer to section 4.

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

-20dB for calculating average emission.
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Product : MousePen M508W
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (2479 MHz)
20.0—
Too-—
60.0-—
S0.0-—
Z
‘_E 40.0-—
E 200-
200-
10.0—
?DDDTJ.DDD ! 4000000 6000000 2000000 10000000 12000000 14000000 16000000 18000000 20000000 22000.000 " 2500000
Frequency (hMHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Vertical

Peak Detector:

4958.000 9.699 48.330 58.029 -15.971 74.000
7437.000 15.378 34.610 49.988 -24.012 74.000
9916.000 18.901 34.810 53.711 -20.289 74.000

Note:

1. The reading levels below 1GHz and above 1GHz are quasi-peak values and peak/average values,
respectively.

2. Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz

3. Emission Level = Reading Level + Correct Factor.

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.

5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product MousePen M508W

Test Item Harmonic Radiated Emission Data
Test Site No0.3 OATS

Test Mode Mode 1: Transmit (2479MHZz)

Average Detector:

Frequency Peak Duty Cycle  Measurement Margin Limit
Measurement Factor Level
MHz dBuV/m dB dBuV/m dB dBuV/m
Vertical
Average Detector:
4958 58.029 -12.991 45.038 -8.962 54.000

Note:
1.  AVG Measurement=Peak Measurement + Duty Cycle
2. The Duty Cycle is refer to section 4.

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

-20dB for calculating average emission.
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Product : MousePen M508W

Test Item : General Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmit (2441MHz)

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

45.520 -7.685 35.115 27.430 -12.570 40.000
191.020 -10.541 36.548 26.007 -17.493 43.500
383.080 -1.799 34.778 32.979 -13.021 46.000
480.080 -0.784 34.114 33.330 -12.670 46.000
720.640 3.021 27.234 30.255 -15.745 46.000
908.820 5.561 28.331 33.892 -12.108 46.000
Vertical
47.460 -6.109 39.436 33.327 -6.673 40.000
216.240 -8.707 39.678 30.971 -15.029 46.000
383.080 -2.819 36.543 33.724 -12.276 46.000
623.640 -3.093 35.222 32.129 -13.871 46.000
720.640 -0.589 31.745 31.156 -14.844 46.000
943.740 6.084 31.647 37.731 -8.269 46.000

Note:
The reading levels below 1GHz are quasi-peak values.

” means the worst emission level.
Measurement Level = Reading Level + Correct Factor.

> w0 dp PR

The radiated emissions below 1GHz of the lowest, middle, highest frequency are pretested. Only the
worst case is shown on the report.
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3. Band Edge
3.1. 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, 2009
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 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.
RF Radiated Measurement:
The following test equipments are used during the band edge tests:
Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
XISite # 3 Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2009
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2009
Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2009
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2009
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2009
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2009
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2010
X |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A
X |Coaxial Switch Anritsu MP59B/6200265729 N/A
Note: 1. All equipments are calibrated every one year.

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

RF Conducted Measurement

RF Cable S
EUT D:D pectrum
Analyzer
8-WAY
Power Divider
RF Radiated Measurement:
< I a2 1 >
=~ 3m |
FRP Dome
The height of board
band or Dipole Antenna
was scanned from 1M
H to 4M.
H The distance between
H antenna and turn table
EUT was 3M regards to the )
. standard adopted.
80cm| ]
: o) O
| %l To Receiver| | Pre-
Amolifier

IJ I
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3.3.

3.4.

3.5.

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 setting below 1GHz and above 1GHz on the field strength meter is 120 kHz and 1MHz,

respectively.

Uncertainty

Conducted is + 1.27 dB
Radiated is + 3.9 dB
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3.6. Test Result of Band Edge

Product MousePen M508W
Test Item Band Edge Data
Test Site No.3 OATS

Test Mode Mode 1: Transmit

Fundamental Filed Strength

Antenna Frequency |Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dBuV/m]
Horizontal 2402 36.599 61.10 97.698 Peak
Vertical 2402 35.588 60.65 96.237 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 (MH2) (dBuV/m)
(dBuV/m)
Horizontal 2400 97.698 35.05 62.648 Peak
Vertical 2400 96.237 35.05 61.187 Peak
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)
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Average Detector:

Frequency Peak Duty Cycle Measurement  Margin Limit Result
Measurement Factor Level Pass
MHz dBuV/m dB dBuV/m dB dBuV/m
Horizontal
Average Detector:
2400 62.648 -12.991 49.657 -4.343 54.000 Pass
Vertical
Average Detector:
2400 61.187 -12.991 48.196 -5.804 54.000 Pass

Note:

1. AVG Measurement=Peak Measurement + Duty Cycle

2. The Duty Cycle is refer to section 4.

3.

-20dB for calculating average emission.

Peak Detector of conducted Band Edge Delta

Tl Agilent Spectrum Analyzer - Swept SA

If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is

( S0% | | | AC | SENSE:NT| | ALIGN AUTO \01:13119 PM 1an 28, 2010
Wlarker 2 2.400000000000 GHz Avg Type: Log-Pwr TRACE[] 2345 6 Marker
Tnput: RE PNO: Fast 5 Trig: Free Run Avg|Held: 391100 THRE ’;‘lm
I IFGain:Low Atten: 10 dB o Select Markerb
Mkr2 2.400 0 GHz 2
10 dBidiv  Ref 0.00 dBm -38.018 dBm
Log m1
0.0
L } 1 Normal
300 J2 \
-40.0 /_',./4 L“‘\\‘\
00 } 3 / Deltal
0.0 b T e Rvaye WLY S W s A \-w A e v . Pr——
-70.0
[ Fixed
-50.0
Center 2.39000 GHz Span 100.0 MHZ
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) ol
[MkRIMODElTRCTSC] % ] v ] FUNCTION [ FUNCTION WiDTH FUNCTION VALUE
10 N |1 f 2402 0 GHz -2.963 dBm
N [1]f 2.400 0 GHz -38.018 dBm
3l N [1]f 2.350 0 GHz £55.962 dBm
g Properties»
[
7
8
9 More
]2 10f2
12
MSG STATUS
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Product
Test Item
Test Site
Test Mode

MousePen M508W
Band Edge Data
No.3 OATS

Mode 1: Transmit

Fundamental Filed Strength

Antenna Frequency |Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dB(uV)] [dB(uV/m)]
Horizontal 2479 36.706 63.07 99.776 Peak
Vertical 2479 36.156 60.89 97.046 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 (MH2) (dBuV/m)
(dBuV/m)
Horizontal 2483.5 99.776 40.686 59.09 Peak
Vertical 2483.5 97.046 40.686 56.36 Peak
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)
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Average Detector:

Frequency Peak Duty Cycle Measurement  Margin Limit Result
Measurement Factor Level Pass
MHz dBuV/m dB dBuV/m dB dBuV/m
Horizontal
Average Detector:
2483.5 59.09 -12.991 46.099 -7.901 54.000 Pass
Vertical
Average Detector:
2483.5 56.36 -12.991 43.369 -10.631 54.000 Pass

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle
2. The Duty Cycle is refer to section 4.
3.
-20dB for calculating average emission.

Tl Agilent Spectrum Analyzer - Swept SA
Sis | |

| AC | SEMSE:INT| | ALIGN AUTO

Peak Detector of conducted Band Edge Delta

If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is

|01:12:13 PM Jan 28, 2010

Video BW 1.0

MHz | Avg Type: Log-Pwr TRACE[ 23456
= v — Trig:Free Run Avg|Held: 161100 THRE |IW] ittt
Input: RF PNO: Fast ) g g
I " IFGain:Low — Atten: 10 dB oEr|F NN NN

|10 dBidiv._ Ref 0.00 dBm
Log

10.0 m1
-20.0 ] \
-30.0 ! \
WY
-40.0
|~ =y
500 bk 10
50.0 Fal .r’/ \\‘\J/\ Auto Man
= e = Potrginerf? it Lt ede iy, o
-70.0
3 Span:3dB RBWI|
i 106
800 [Auto Man
Center 2.48350 GHz Span 100.0 MHZ
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts))] RBW Control
[Vr[WobeTRcso % 1 v — ] fcw Crion v [Gaussian,3 dB]
1 N[1]f 24790 GHz -4.183 dBm
24835 GHz -44.369 dBm

i
4
5
6
7
8
9
10
11
12

STATUS
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4. Duty Cycle

4.1. Test Equipment

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, 2009
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2009

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2009

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

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

4.2. Test Setup

RF Cable Spect
EUT D:D pectrum
Analyzer
SMA
Connecter

4.3. Uncertainty

+ 150Hz
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44. Test Result of Duty Cycle

Product : MousePen M508W

Test Item : Duty Cycle Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit
Il Agilent Spectrum Analyzer - Swept SA
50Q | | | ac | SENSE:INT| | ALIGH 8UTO | 02:10:45 PM Jan 27, 2010
Center Freq 2.410000000 GHz | Trig Delay: 1189 ms Avg Type: Log-Pur WAE[la345g|  |racelDet
™ A T Trig: Video T
M Gaimiigh  #htten:0 d8 il Select Trace
MKkr1 498.9 us Trace 1
1L%5|B!div Ref -20.00 dBm -76.932 dBm
gl Clear Write|
-40.0
Trace Average}
-50.0
TRIGILML]
-60.0
J H . Max Hold}j
, 1 | fal |
) W L i LAV TLS
s H N«m It W L] Lyt
Min Hold|
900
100 View!BIankb
View
-110
More|
Center 2.410000000 GHz Span 0 Hz 10f3
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 100.0 ms (1001 pts)
IMSG STATUS

Tl Agilent Spectrum Analyzer - Swept SA

1 S0Q | | | ac SENSEXINT| | ALIGNAUTO | 02:12:48 PM Jan 27, 2010
Marker 1 A 747.000 ps Trig Delay: 1700 us Avg Type: Log-Pwr RacE[1 2345 6 Marker
Input RE_PRO: Fast ——  11ig: Video s Vit
IFGain:High #Atten: 0 dB Bl Select Marker
AMKr1 747.0 ps 1"
1ogBiiv__Ref -20.00 dBm -0.13 dB
. Normal
-400
Deltayl
-50.0
TRIG LYL|
-60.0
Fixed
-70.0
505 1A2
ﬁw 2 m‘ o
800 T
P Properties»
-110
More
Center 2.410000000 GHz Span 0 Hz 10f2
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.000 ms (1001 pts)
MSG STATUS
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Time on of 100ms= (747us*30) = 22.410 ms
Duty Cycle=22.41ms / 100ms= 0.2241
Duty Cycle correction factor= 20 LOG 0.2241=-12.991 dB

Duty Cycle correction factor

-12.991

dB

Remark:

If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is -20dB

for calculating average emission.
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5. EMI Reduction Method During Compliance Testing

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

Page: 42 of 43



E14 QuieTek Report No. 09C418R-RFUSP44V01

Attachment 2: EUT Detailed Photographs
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