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1. General

1.1 Certification of Accuracy of Test Data

Standards: CFR 47 Part 15 Subpart C (Section 15.227)
Test Procedure: ANSI C63.4:2003

Equipment Tested: Wireless Keyboard

Model: LM20R-K; 26-985-K

Applied by: Darfon Electronics Corporation.
Sample received Date: 2008/05/13

Final test Date : 200/05/15-2008/05/26

Test Result PASS

Test Site: Chamber 02, Conduction 03
Temperature Refer to each site test data
Humidity: Refer to each site test data

Test Engineer: i %L\M

&y chio”

All the tests in this report have been performed and recorded in accordance with the standards
described above and performed by an independent electromagnetic compatibility consultant,

International Standards Laboratory.

The test results contained in this report accurately represent the measurements of the
characteristics and the energy generated by sample equipment under test at the time of the test.
The sampl e equi pment tested as described in thisreport isin compliance with the limits of above

standards.

Approve & Signature

@), Vit
\\]
Roy Hsieh / Manager

Test results given in this report apply only to the specific sample(s) tested under stated test conditions.

This report shall not be reproduced other than in full without the explicit written consent of ISL. This report totally

contains 25 pages, including 1 cover page , 1 contents page, and 23 pages for the test description.

International Standards Laboratory Report Number: 08LR013FC
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2. Test Results Summary
The device functions of EUT has been tested according to the FCC regulations listed below:

Tested Standards: 47 CFR Part 15 Subpart C
Standard Test Type Result Remarks
Section
15.205 Restricted bands of operation Pass
15.207 AC Power Line NA
Emissions
15.209 Radiated Emissions Pass
30KHz -1 GHz
15.227(a)(b) Operation within the band Pass
26.96 — 27.28MHz

International Standards Laboratory Report Number: 08LR013FC
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3. Description of Equipment Under Test (EUT)

Description: Wireless Keyboard

Model No.: LM20R-K; 26-985-K

Brand: BenQ; Gigaware

Frequency Range: 27.095 MHz

Support channel: 1 Channel

Modulation Skill: FSK

Power Type : DC 3V (Power from Battery)
Note:

1. This device is a 27MHz Keyboard included a 27.095MHz transmitter function.
2. This different of the each model is shown as below:

Model Brand
LM20R-K BenQ
26-985-K Gigaware

International Standards Laboratory Report Number: 08LR013FC
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4. Description of Support Equipment

4.1 Description of Support Equipment
NA

4.1.1 Software for Controlling Support Unit

Press “H” button makes the transmitter continuously sending RF signals

4.1.2 1/0 Cable Condition of EUT and Support Units

NA

International Standards Laboratory Report Number: 08LR013FC
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5. TEST RESULTS

5.1 Field Strength of fundamental Measurement [Section 15.227(a)]

5.1.1 EUT Configuration

The equipment under test was set up on the 10 meter chamber with measurement distance of
3 meters. The EUT was placed on a non-conductive table 80cm above ground.

Any changes made to the configuration, or modifications made to the EUT, during testing are
noted in the following test record.

5.1.2 Test Procedure

1. The equipment under test was set up on the 10 meter chamber with measurement distance of 3
meters. The EUT was placed on a non-conductive table 80cm above ground.

2. Any changes made to the configuration, or modifications made to the EUT, during testing
are noted in the following test record.

3. The maximum readings were taken using loop antenna at a fixed one meter height and then
rotating the turntable. EUT’s X, Y Z axis, were measured.

5.1.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequencies tested)

Test Mode Peak / Average Mode
Detector Function: Maximum Peak / Average
Resolution Bandwidth (RBW): 10KHz

Video Bandwidth (VBW) 30KHz

Measurement Distance 3m

International Standards Laboratory Report Number: 08LR013FC
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5.1.4 Test Data:

Temp.  C): 25
Test Engr:  Jerry Humidity (%): 55
Frequency Aty Correction | Emission | Limit
M D Readi Pass/Fail
ode etector (MHz) eading Factor (dB)| (dBuv) | (dBuV) ass/Fai
(dBpV)
X-axis Peak 27.095 44.72 10.08 54.8 100 Pass
X-axis Average 27.095 44.49 10.08 54.57 80 Pass
Y-axis Peak 27.095 52.49 10.08 62.57 100 Pass
Y-axis Average 27.095 52.47 10.08 62.55 80 Pass
Z-axis Peak 27.095 52.98 10.08 63.06 100 Pass
Z-axis Average 27.095 52.55 10.08 62.63 80 Pass

Note:
» Both Horizontal and Vertical polarization have been tested and the worst data is listed above
when the loop antenna rotated at Vertical polarization.

International Standards Laboratory Report Number: 08LR013FC
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5.2 Bandwidth of fundamental Measurement

5.2.1 EUT Configuration

The equipment under test was set up on the 10 meter chamber with measurement distance of
3 meters. The EUT was placed on a non-conductive table 80cm above ground.

Any changes made to the configuration, or modifications made to the EUT, during testing are
noted in the following test record.

5.2.2 Test Procedure

1. The equipment under test was set up on the 10 meter chamber with measurement distance of 3
meters. The EUT was placed on a non-conductive table 80cm above ground.

2. Any changes made to the configuration, or modifications made to the EUT, during testing
are noted in the following test record.

3. The maximum readings were taken using loop antenna at a fixed one meter height and then
rotating the turntable. EUT’s axis were set to the worst mode in “Field Strength of
fundamental Measurement” to measure.

5.2.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequencies tested)

Test Mode Peak Mode
Detector Function: Peak
Resolution Bandwidth (RBW): 1KHz
Video Bandwidth (VBW) 3KHz
Measurement Distance 3m

International Standards Laboratory Report Number: 08LR013FC
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5.2.4 Test Data:

Temp. ¢ C): 25
Test Engr: Jerry Humidity (%): 55
: Frequency 20dB Bandwidth
Mode (axis)
(MHz) (KHz)
Z 27.095 11.52
Z-axis
% *RBW 1 kHz Marker 1 [T1 ]
*VBW 3 kHz 50.76 dBuv
Ref 87 dBuv *Att 0 dB SWT 320 ms 27.097600000 MH=z
d>elta R [T1 ]
lso 2103 dB
-8(.960000D00 kHz n
Delta B [T1 ]
L0 N N
IEW
2|.560000p00 kHz
~60
1
=50 4
|20 [u
%
=30 N
—20
oo b \LW AN, A /‘FWMM"*
=0
l-10
Start 26.96 MHz 32 kHz/ Stop 27.28 MHz
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5.3 Radiated Emission Measurement [Section 15.209 & 15.227(b)]

5.3.1 EUT Configuration

The equipment under test was set up on the 10 meter chamber with measurement distance of
3 meters. The EUT was placed on a non-conductive table 80cm above ground.

Any changes made to the configuration, or modifications made to the EUT, during testing are
noted in the following test record.

5.3.2 Test Procedure

The system was set up as described above, with the EMI diagnostic software running. We
found the maximum readings by varying the height of antenna and then rotating the turntable.
Both polarization of antenna, horizontal and vertical, are measured.

30MHz to 1GHz: The highest emissions between 30 MHz to 1000 MHz were also analyzed
in details by operating the spectrum analyzer and/or EMI receiver in quasi-peak mode to
determine the precise amplitude of the emissions. While doing so, the interconnecting cables
and major parts of the system were moved around, the antenna height was varied between one
and four meters, its polarization was varied between vertical and horizontal, and the turntable
was slowly rotated, to maximize the emission.

For the test of 2™ to 10™ harmonics frequencies , the equipment setup was also refer to EMI
Receiver/Spectrum Analyzer Configuration. The frequencies were tested using Peak mode
first, if the test data is higher than the emissions limit, an additional measurement using
Average mode will be performed and the average reading will be compared to the limit and
record in test report.

5.3.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequencies tested)

Frequency Range Tested: 30MHz~1000MHz
Detector Function: Quasi-Peak Mode
Resolution Bandwidth (RBW): 100KHz

Video Bandwidth (VBW) 300KHz
Measurement Distance 3m

* EUT’s axis were set to worst mode in “Field Strength of fundamental Measurement” to
measured. Set EUT to Z-axis

International Standards Laboratory Report Number: 08LR013FC
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5.3.4 Test Data:
30MHz~1GHz Open Field Radiated Emissions (Horizontal)

Address:No.120,Lane 180,5an Ho Tsuen,Hsin Ho Road
,Lung-Tan Hsiang, Tao Yuan Conty, Taiwan R.Q.C.
Tel:03-4071718

Radiated Emission Measurement Operator:  Jerry

Temperature: 26 T

Date: 2008/5/23 Humidity: 54 %

7N dRiv/m Time: PM 12:17:10
Limit: —
M argin:
37 [ o]
i 5 Livitrfiapneed
12 3
13
20.000 127.00 224.00 321.00 418.00 515.00 E12.00 709.00 £06.00 1000.00 MHz
Site :  Chamber 02
Condition : FCC Class B 3M Radiation Polarization: Horizontal
Frequency RX_R Ant_F Cab_L | PreAmp | Emission Limit Margin | Ant.Pos | Tab.Pos | Detector
k. (MHZ) dBuvim) | @B (dB) (dB) (dBuVim) | (dBuvim) | (dB) cm) | (deg)
44.5500| 8.32 10.63 1.49 0 20.44 40.00 |-19.56| 321 276 peak
53.2800| 9.52 7.54 1.63 0 18.69 40.00 |-21.31| 297 299 peak
80.4400| 10.73 7.27 1.9 0 19.90 40.00 |-2010| 171 219 peak
141.5500| 1316 |[11.04 | 24 0 26.60 43.50 (-16.90| 286 47 peak
211.3900( 11.45 9.27 2.8 0 23.52 4350 |-19.98| 135 44 peak
* 897.1800| 7.14 20.39 | 5.59 0 3312 46.00 |-12.88| 100 130 peak

*Maximum data x:Over limit !:over margin

International Standards Laboratory Report Number: 08LR013FC
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30MHz~1GHz Open Field Radiated Emissions (Vertical)

sp

FCC ID: 062LM20R-K

Address:No.120,Lane 180,5an Ho Tsuen,Hsin Ho Road
,Lung-Tan Hsiang, Tao Yuan Conty, Taiwan R.Q.C.
Tel:03-4071718

/7N ARV m

Radiated Emission Measurement
Date: 2008/5/23

Time: PM 12:21:59

Operator: Jerry
Temperature: 26 T
Humidity: 54 %

Limit: S—

M argin:

20.000  127.00 224.00 321.00 418.00 515.00 612.00 709.00 £806.00 1000.00 MH=z
Site : Chamber 02
Condition : FCC Class B 3M Radiation Polarization: Vertical
Frequency RX_R Ant_F Cab_L | PreAmp | Emission Limit Margin | Ant.Pos | Tab.Pos | Detector
Mk. (MHz) (dBuvim) | (dB) {dB) (dB) {dBuvim) | (dBuVim) | (dB) (cm) | (deg)

* 53.2800| 2594 7.54 | 163 0 35.11 4000 | -4.89 | 183 5 peak
65.8900| 11.66 6.28 1.76 0 19.70 4000 (-20.30| 321 333 peak
80.4400| 16.39 7.27 1.9 0 25.56 4000 (-14.44| 100 305 peak
91.1100| 10.73 9.1 2.01 0 21.85 43.50 [-21.65( 100 174 peak

107.6000| 13.05 | 12.09 | 218 0 27.32 4350 (-16.18| 396 105 peak

141.5500| 19.81 1104 | 24 0 33.25 4350 (-10.25| 100 282 peak

249.2200( 1215 | 1131 | 2.99 0 26.45 4600 (-19.55| 381 100 peak

903.0000( 4.75 2042 | 561 0 30.78 46,00 (-15.22| 167 329 peak
*Maximum data :Owver limit !.over margin

NOTE: All frequencies from 30MHz to 1GHz have been tested

International Standards Laboratory

Report Number: 08LR013FC
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5.4 Restricted Bands Measurement [Section 15.205]

5.4.1 EUT Configuration

The equipment under test was set up on the 10 meter chamber with measurement distance of
3 meters. The EUT was placed on a non-conductive table 80cm above ground.

Any changes made to the configuration, or modifications made to the EUT, during testing are
noted in the following test record.

5.4.2 Test Procedure (Radiated)

1. Antenna and Turntable test procedure same as Radiated Emission Measurement.
Equipment mode: Spectrum analyzer

Detector function: Peak

RBW: 100KHz

VBW: 300KHz

EUT’s axis were set to worst mode in “Field Strength of fundamental Measurement”
to measured.

Using Peak Search to read the peak power of Carrier frequencies after Maximum
Hold function is completed.

Find the next peak frequency outside the operation frequency band

Get the spectrum reading after Maximum Hold function is completed.

bk w D

5.4.3 Test Setup (Radiated)
Same as Radiated Emission Measurement

International Standards Laboratory Report Number: 08LR013FC
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5.4.4 Test Data
Table Measurement (Radiated) (Z-axis)

Temp. (C C): 25
Test Engr: Jerry Humidity (%): 55
Frequency | Spectrum | Correction | Emission Limit Equip. Pass
Description (MHz) Reading Factor Level |(dBuV/m) Setup or
(dBuV) (dB/m) (dBuV/m) VBW Fail
Fundamental 2709 | 53.18 | 10.08 63.26 300KHz | -
(peak mode)
Restricted band | 5 67 | 5518 | 10.08 36.26 100 | 300KHz | Pass
(peak mode)
Note:

» The spectrum plot of emission level measurement in restricted band is attached.
» Emission Level=Spectrum Reading+Correction Factor

» Correction Factor=Antenna Factor+cable loss—amplifier gain

» EUT’s X, Y Z axis have been tested and the worst data is listed above.

Measurement for radiated emission in Restricted Band (Radiated)
Peak Mode

REF 87.0 dBuV MKR 27 .09 HHz
10dB/ A _View Posi B_Blank Horm 53.18 dBp¥
Hul ti MKR
MARKER 1
e W BT W D, V. 4 & HMulti MKR
A 0 e B L N A
i Setup
A -
Y oo MKR List
| ON OFF
3
Peak List
CENTER 25.67 MHz SPAN 10.00 WHz Level
*RBYW 100 kHz #VUBW 300 kHz SWP 20 ms  *ATT 0 dB
= = =
Hulti Marker List beak List
1: 27.09 Mz 53.18 dBuV Freq
2: 25.67 HHz 26.18 dBpY
3:
Fils
h:
G:
7
&:
q:
g ki
lg: Multi MKR
OFF
Preanp
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6. Appendix

6.1 Appendix A: Test Procedure for Radiated Emissions
Preliminary Measurements in the Anechoic Chamber

The radiated emissions are initially measured in the anechoic chamber at a measurement distance
of 3 meters. Desktop EUT are placed on a wooden stand 0.8 meter in height. The measurement
antenna is 3 meters from the EUT. The test setup in anechoic chamber is the same as open site.
The turntable rotated 360°C. The antenna height is varied from 1-2.5m. The primary objective
of the radiated measurements in the anechoic chamber is to identify the frequency spectrum in
the absence of the electromagnetic environment existing on the open test site. The frequencies
can then be pre-selected on the open test site to obtain the corresponding amplitude. The initial
scan is made with the spectrum analyzer in automatic sweep mode. The spectrum peaks are then
measured manually to determine the exact frequencies.

Measurements on the Open Site or 10m EMC Chamber

The radiated emissions test will then be repeated on the open site or 10m EMC chamber to
measure the amplitudes accurately and without the multiple reflections existing in the shielded
room. The EUT and support equipment are set up on the turntable of one of the 3 or 10 meter
open field sites. Desktop EUT are set up on a wooden stand 0.8 meter above the ground.

For the initial measurements, the receiving antenna is varied from 1-4 meter height and is
changed in the vertical plane from vertical to horizontal polarization at each frequency. Both
reading are recorded with the quasi-peak detector with 120KHz bandwidth. For frequency
between 30 MHz and 1000MHz, the reading is recorded with peak detector or quasi-peak
detector. For frequency above 1 GHz, the reading is recorded with peak detector or average
detector with 1 MHz bandwidth.

At the highest amplitudes observed, the EUT is rotated in the horizontal plane while changing
the antenna polarization in the vertical plane to maximize the reading. The interconnecting
cables were arranged and moved to get the maximum emission. Once the maximum reading is
obtained, the antenna elevation and polarization will be varied between specified limits to
maximize the readings.

International Standards Laboratory Report Number: 08LR013FC
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6.2 Appendix B: Test Equipment
6.2.1 Test Equipment List
Location Equipment Name Brand Model S/N Last Cal. Next Cal. Date
Date
Radiation BILOG Antenna 08 Schaffner CBL6112B 2756 06/13/2007 06/12/2008
Radiation Coaxial Cable Chmb  |Belden RG-8/U Chmb 02-10M [02/13/2008 02/12/2009
02-10M
Radiation Digital MicroLife HT-2126G Chmb 02 12/26/2006 12/26/2008
Hygro-Thermometer
Chmb 02
Radiation EMI Receiver 02 HP 85460A 3448A00183 |12/29/2007 12/28/2008
Radiation Spectrum Analyzer 13 |Advantest R3132 121200411 03/16/2008  |03/15/2009
Radiation Spectrum Analyzer 14 |Advantest R3182 140600028 12/06/2007 12/06/2008
Radiation Loop Antenna 03 Com-Power |AL-130 17101 05/10/2007 05/10/2008
Radiation Spectrum Analyzer 19 |R&S FSP40 100116 09/12/2007 09/12/2008
Note: Calibration is traceable to NIST or national or international standards.
6.2.2 Software for Controlling Spectrum/Receiver and Calculating Test Data
Radiation/Conduction Filename Version Issued Date
Radiation Tile.exe 1.12C 6/16/2000

International Standards Laboratory

Report Number: 08LR013FC
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6.3 Appendix C: Layout of EUT and Support Equipment
6.3.1 General Radiation Test Configuration

6.3.1.1 9KHz-30MHz

10m

A
v

- EUT
Load Active Antenna to turntable
distance 10 m
| |
Non conducted table T
8Qcm
Im
| | To Spectrum
— — To Remote Controller
ﬁ
Metal Full Soldered Ground Plane
Remote /_
Controller /_
Print Control PC Spect
rinter ontro pectrum —
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6.3.1.2 30MHz-1GHz
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=1
fory

Non-Conducted

Table

220-

3IM
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-
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6.4 Appendix D: Accuracy of Measurement

The measurement uncertainty refers to CISPR 16-4-2:2003. The coverage factor k = 2 yields
approximately a 95 % level of confidence.

<Conduction 03>: +0.88dB

<Chamber 02 (3M)>
30MHz~1GHz: £3.306 dB
1GHz~18GHz: £2.62 dB
18GHz~26GHz: £3.609 dB
26GHz~40GHz: £2.702 dB
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6.5 Appendix E: Photographs of EUT Configuration Test Set Up
The Front View of Highest Radiated Set-up For EUT

The Back View of Highest Radiated Set-up For EUT
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The Front View of Highest Radiated Set-up For EUT

International Standards Laboratory Report Number: 08LR013FC



