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Applicant . Avertronics INC.
No.10, 19th Road industrial Nuntun Dist,
Address : . .
Taichung, Taiwan.
Equipment ;. RS232 Wireless control
Model No. . LCHC-31
FCC ID : VBULCHC31200908

| HEREBY CERTIFY THAT :

The measurements shown in this test report were made in accordance with the procedures

given in ANSI C63.4. The equipment was passed the test performed according to FCC Part 15,
Subpart C (15.231) / ANSI C63.4: 2003.

The test was carried out on Nov. 19, 2009 at Cerpass Technology Corp.

Signature

_.r”jonson Lee
‘--E__Md_/RF B.U. Senior Manager
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CERPASS TECHNOLOGY CORP.

Report No.: TEFI0907268

1. Report of Measurements and Examinations

1.1. List of Measurements and Examinations

FCC Rule Test Type Result Remark
15.203 Antenna Requirement Pass
15.207 Conducted Emission Pass 6Vdc from batteries
15.209 i L Minimum Passing margin is
Radiated Emission Pass
15.231 -9.08 at 936.30 MHz
20dB Occupied . -
15.231 Bandwidth Measurement Pass Meet the requirement of limit

Note: the information of measurement uncertainty is available upon the customer’s request.

Cerpass Technology Corp.

Tel:886-2-2655-8100 Fax:886-2-2655-8200

Issued Date - Nov. 11, 2009
Page No. : 4 0f 38
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2. Test Configuration of Equipment under Test

2.1. Feature of Equipment under Test

Voltage: DC5V

Operating Frequency: 2.4GHz
Current: 200mA

Input port: 9 pin RS-232(Female)
Transmitting Distance: 20M

2.2. Carrier Frequency of Channels

Channel Frequency(MHZz) Channel Frequency(MHz)
01 2405 07 2435
02 2410 08 2440
03 2415 09 2445
04 2420 10 2450
05 2425 11 2455
06 2430

2.3. Test Mode and Test Software

a. During testing, the interface cables and equipment positions were varied according
to ANSI C63.4.

b. The complete test system included Remote Workstation, PC, Monitor, Mouse,
Keyboard, Modem, Receiver, Adapter and EUT for EMI test.

C. The EUT keeps to transmit and receive data by wirleess.

2.4. Description of Test System

Device Manufacturer | Model No. Description

PC IBM IGV Power Cable, Unshielding 1.8 m

Monitor ViewSonic P225f/G90fB Data Cable, VGA Shielding 1.35 m
Power Cable, Unshielding 1.8 m

Keyboard IBM KB-0225 Data Cable, PS2 Shielding 1.35 m

Mouse IBM MU29J Data Cable, PS2 Shielding 1.85 m

Printer hp Desk Jet400 Data Cable, PRINT Unshielding 1.6 m
Power Cable, Adapter Unshielding 1.8 m

Modem ACEXX DM-1414 Data Cable, RS232 Unshielding 1.35 m
Power Cable, Adapter Unshielding 1.8 m

Adapter DVE DSA-0151A-05 | Power Cable, shielding 1.8 m

Remote workstation

Remote Dimmer | Avertronics LCRD-11 N/A

Cerpass Technology Corp. Issued Date - Nov. 11, 2009
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2.5. Connection Diagram of Test System

1

Printer Modem EUT Monitor
PC

Keyboard

Remote
Workstation

The VGA cable is connected from PC to the Monitor.
The PS/2 cable is connected from PC to the Mouse.
The PS/2 cable is connected from PC to the Keyboard.
The RS232 cable is connected from PC to the EUT.
The RS232 cable is connected from PC to the Modem.
The PRINT cable is connected from PC to the Printer.

S e o

Cerpass Technology Corp. Issued Date - Nov. 11, 2009
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2.6. History of this test report

B ORIGINAL.
[ Additional attachment as following record:
Attachment No. Issue Date Description
Cerpass Technology Corp. Issued Date - Nov. 11, 2009
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3. Antenna Requirements

3.1. Standard Applicable

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be
used with the device.

And according to FCC 47 CFR Section 15.247(b), if transmitting antennas of directional gain
greater than 6dBi are used, the power shall be reduced by the amount in dB that the directional

gain of the antenna exceeds 6dBi.

3.2. Antenna Construction and Directional Gain

Antenna type: Dipole Antenna , unique connector
Antenna Gain: 1.88dBi

4. General Information of Test

Test Site : Cerpass Technology Corp.
2F-11, No. 3, Yuan Qu St., (Nankang Software Park),
Taipei, Taiwan 115, R.O.C.

Test Site Location (OATS1-SD): | No. 7-2, Moshihkeng, Fongtian Village, Shihding Township,
Taipei County, Taiwan, R.O.C.

FCC Registration Number : TW1049, TW1056, 982971, 488071

IC Registration Number : 4934C-1, 4934D-1

Test Voltage: DC 5V

Test in Compliance with: FCC Part 15, Subpart C (15.231) / ANSI C63.4: 2001

Conducted Emission Test: from 150kHz to 30 MHz

Frequency Range Investigated: ) o
Radiated Emission Test: from 30 MHz to 25000 MHz

Modulation Type: FSK

Test Distance: The test distance of radiated emission above 1GHz from
antenna to EUT is 3 M.

Cerpass Technology Corp. Issued Date - Nov. 11, 2009
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5. Test of Conducted Emission

5.1. Test Limit

Conducted Emissions were measured from 150 kHz to 30 MHz with a bandwidth of 9 KHz on
the 120 VAC power and return leads of the EUT according to the methods defined in ANSI
C63.4-2003 Section 3.1. The EUT was placed on a nonmetallic stand in a shielded room 0.8
meters above the ground plane as shown in section 2.2. The interface cables and equipment
positioning were varied within limits of reasonable applications to determine the position

produced maximum conducted emissions.

Frequency Quasi Peak Average
(MHz) (dB u V) (dB u V)
0.15-0.5 66-56* 56-46*
05-5.0 56 46
5.0-30.0 60 50

*Decreases with the logarithm of the frequency.

5.2. Test Procedures

a. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at

least 80 centimeters from any other grounded conducting surface.

b. Connect EUT to the power mains through a line impedance stabilization network (LISN).
c. All the support units are connecting to the other LISN.
d. The LISN provides 50 ohm coupling impedance for the measuring instrument.

e. The FCC states that a 50 ohm, 50 micro-Henry LISN should be used.
f. Both sides of AC line were checked for maximum conducted interference.
g. The frequency range from 150 kHz to 30 MHz was searched.
Set the test-receiver system to Peak Detect Function and Specified Bandwidth with

Maximum Hold Mode.

Cerpass Technology Corp. Issued Date - Nov. 11, 2009
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5.3. Typical Test Setup

! — o |
i | N - ﬁ\’ 80cm !
E 4 UJ \\ )
o goem | © E
| 0// —© |
1| LisN v LISN :
N <SS H
5.4. Measurement Equipment
|nstrument/ Model No. Manufacturer | Serial No. Celleion Valid Date.
Ancillary Date
EMI Receiver R&S ESCI 100443 2008/12/19 2009/12/18
LISN NSLK 8127 | Schwarzbeck | 8127-516 2009/05/15 2010/05/14
LISN ROLF HEINE | NNB-2/16Z 03/10058 2009/04/18 2010/04/17
Cerpass Technology Corp. Issued Date - Nov. 11, 2009
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5.5. Test Result and Data
Power . | DC 5V Pol/Phase . | LINE
Test Mode . | FSK, CHO1 Temperature .| 25°C
Memo : Humidity 1| 69 %
80 Level {dBu\) Date: 2009-10-16
\ FCC CLASS-B
\ FCC CLASS-B (AVG)
‘ |
40&)
1
0 0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Read
Item Freqg Value Factor Bezult Limit Hargin Femark
NHz dEuV dE/m dEuVW/m dBuW/m dE
1 0.15 34.04 o.a7v 34,11 EE.o1 -21.80 Lvrerage
2 0.15 37.99 o.a7v 358.06 65.91 -27.85 QF
3 o.17 47.06 o.av 47,13 54.94 -7.81 Lrerage
4 o.17 47,37 o.av 47,44 64,94 -17.50 QF
5 0.35 35.65 o.0s8 35.73 45.87 -13.14 Iverage
|3 0.35 39.71 o.0a 39.79 5&.87 -15.08 QF
7 o.52 Z29.44 o.09 29,55 46.00 -16.45 bvyerage
g 0.52 36.07 o.09 36,16 E6.00 -15.84 QF
= 0.69 22.49 o.09 22.58 45.00 -23.42 Lrerage
10 0.69 27.60 o.o9 27.69 56.00 -258.31 QF
11 12.00 22.37 0.54 22.91 50,00 -27.09 byerage
12 12.00 24.08 0.54 24,62 &0.00 -35.38 QF
Notes
1. Result = Eead Value + Factor
Z. Factor = LISN Factor + Cable Loss
3. Aecording to techhical experiences,all spurious emission of FRSE
mode at channel 1,6,11 are almost the same below 1GHz,so0 that the
channel 1 was chosen as representative in final test.
4, The data is worse case.
Cerpass Technology Corp. Issued Date - Nov. 11, 2009
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Power . | DC 5V Pol/Phase . | NEUTRAL
Test Mode 1 | FSK, CHO1 Temperature : | 25°C
Memo : Humidity .| 69 %
g0 Level (dBuV) Date: 2009-10-16
FCC CLASS B

FCC CLASS-B (AVG)

0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Read
Item Fredg Value Factor Fesult Limic Margin Femark
MH= dBuv dBE/m dBuW/m  dBuv/m db
1 0.16 32.79 o.o7 3Z2.86 66.00 -33.14 brerage
2 0.1¢ 39.23 o.o7 39.30 65.67 -Z26.37 QF
3 0.18 32.04 o.o7 3Z2.11 66.00 -33.89 Average
4 0,18 39,80 o.o7 39.87 64.59 -z4.7:2 QF
5 0.24 28.04 o.o7 zZ8.11 66.00 -37.89 Average
3 0.24 36.56 o.o7 36.63 62.17 -25.54 oF
7 0.35 26.74 0.08 Z26.82 66.00 -39.18 Average
a 0.35 33.38 0.08 33.46 5g8.87 -25.41 QF
9 0,438 Z6.581 0.05 Z6.89 66.00 -39.11 Average
10 0,438 31.11 0.05 31.19 56.41 -Z5.22 QF
11 1z.00 22.03 0. 44 22 .47 g0.00 -37.53 Average
1z 12.00 23.63 0,44 24.07 60.00 -35.93 oF
Notes
1. Result = Read Value + Factor

2. Factor = LISN Factor + Cable Loss

3. Rhocording to techhnical experiences,all spurious emission of FIKE
mode at channel 1,6,11 are almost the sawe below 1GH=,so that the
chahnel 1 was chosen as representative in final test.

4, The data is worse case.

~72
Test engineer: (Z/J A

Cerpass Technology Corp. Issued Date - Nov. 11, 2009
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6. Test of Radiated Emission

6.1. Test Limit

According to 15.231 the field strength of emissions from intentional radiators operated
under these frequencies bands shall not exceed the following:

Field Strength of Fundamental Field Strength of Spurious
Frequency (MHz)
pv/ m dBuVv/ m pv/ m dBuV/ m
40.66 ~ 40.70 2250 67.04 225 48.04
70 ~130 1250 61.94 125 41.94
130 ~174 1250 ~ 3750 61.94 ~71.48 125 ~ 375 41.94 ~51.48
174 ~ 260 3750 71.48 375 51.48
260 ~ 470 3750 ~ 12500 71.48 ~81.94 375 ~ 1250 51.48 ~ 61.94
Above 470 12500 81.94 1250 61.94
NOTE:

1. Where F is the frequency in MHz, the formula for calculating the maximum permitted
fundamental field strengths are as follows: for the band 130-174 MHz, uV/m at 3 meters =
56.81818(F)-6136.3636; for the band 260-470 MHz, uV/m at 3 meters = 41.6667(F)- 7083.3333.
The maximum permitted unwanted emission level is 20 dB below the maximum permitted
fundamental level.

2. The above field strength limits are specified at a distance of 3meters. The tighter limits apply at
the band edges.

Emissions radiated outside of the specified bands, shall be according to the general
radiated limits in 15.209 as following:

Frequency (MHz) Distance Limit (uV/ m)
0.09 ~0.490 300m 2400/F(kHz)
0.490 ~ 1.705 30m 24000/ F(kHz)
1.705 ~ 30 30m 30
30 ~ 88 3m 100
88 ~ 216 3m 150
216 ~ 960 3m 200
Above 960 3m 500

As shown in 15.35(b), for frequencies above 1000MHz, the field strength limits are based on
average detector, however, the peak field strength of any emission shall not exceed the maximum
permitted average limits, specified above by more than 20dB under any condition of modulation.

Cerpass Technology Corp. Issued Date - Nov. 11, 2009
Tel:886-2-2655-8100 Fax:886-2-2655-8200 Page No. : 14 of 38
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6.2. Test Procedures

a.
b.

The EUT was placed on a rotatable table top 0.8 meter above ground.

The EUT was set 3 meters from the interference receiving antenna which was mounted on
the top of a variable height antenna tower.

The table was rotated 360 degrees to determine the position of the highest radiation.

The antenna is a broadband antenna and its height is varied between one meter and four
meters above ground to find the maximum value of the field strength both horizontal
polarization and vertical polarization of the antenna are set to make the measurement.

For each suspected emission the EUT was arranged to its worst case and then tune the
antenna tower (from 1 M to 4 M) and turn table (from O degree to 360 degrees) to find the
maximum reading.

Set the test-receiver system to Peak or CISPR quasi-peak Detect Function and specified
bandwidth with Maximum Hold Mode.

If the emission level of the EUT in peak mode was 3 dB lower than the limit specified, then
testing will be stop£ed and peak values of EUT will be reported, otherwise, the emissions
which dé) not have 3 dB margin will be repeated one by one using the quasi-peak method and
reported.

For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
average limit (that means the emission level in peak mode also comﬂles with the limit in
average mode), then testl_n% will be stopped and peak values of EUT will be reported,
otherwise, the emissions will be measured in average mode again and reported.

“Cone of radiation” has been considered to be 3dB beamwidth of the measurement
antenna.

NOTE:

1.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Peak detection (PK) and Quasi-peak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 MHz for
Peak detection at frequency above 1GHz.
3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth
is 10 Hz for Average detection (AV) at frequency above 1GHz.
Cerpass Technology Corp. Issued Date - Nov. 11, 2009
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6.3. Typical Test Setup Layout of Radiated Emission

Antenna

¢ *

Test distance

—

Equipment under Test

——1

Turn Table

0.8M

Receiver

N

Ground Plane

6.4. Measurement equipment

Instrument/Ancillary | Manufacturer| Model No. Serial No. | Calibration Date | Valid Date
Bilog Antenna Schaffner | CBL6112B 2840 2009/05/14 2010/05/13
Amplifier Agilent 8447D 2944A10593 2009/05/21 2010/05/20
EMI Receiver R&S ESCI 100443 2008/12/19 2009/12/18

AC Power Converter APC AFC-11005 | F103120008 N/A N/A
Cerpass Technology Corp. Issued Date - Nov. 11, 2009
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6.5. Test Result and Data

6.5.1. Test Result of Fundamental Emission

Power DC 5V Pol/Phase . | VERTICAL
Test Mode .| Transmit/ Receive Temperature 1| 26 °C
Operation Channel :| 1 Humidity © | 57 %
Modulation Type ;| FSK Atmospheric Pressure : | 1021 hPa
Level {dBu'/im) Date: 2000-10-19
200
15.231 (2.4G)
100
15.231(2.4G) AVG
?
02402 2403.2 24044 2405.6 2406.8 2408
Fregquency {MHz)
Read Ant Tak
Item Freg Value Factor Fesult Limit Margin Remark Fos Fos
MH= dBuv dB/m dBuV/m dBuVim dE cIn Deg
1 2405.00 E59.54 -0. 60 59.:24 g1.20 —-22.66 hverage 100 u}
2 2405.00 6&3.20 -0.60 62.60 101.%0 -39.30 Peak 100 u}
Notes:
1. Result = Read Value + Factor
2. Factor = Antenna Factor + Cable Loss - mplifier
3. The rezolution handwidth of test receiver/spectrum analyzer iz 1Z0KHE
atd wvideo bandwidth i= 300kH=z for Peak detecticn and Quasi-rpeak
detection at frequency helow 1GH=.
4., The rezolution handwidth of test receiver/spectrum analyzer is 1MH=z
atd wvideo bandwidtch i=s 3MHz for Peak detection at Ifredquency above
1GH=.
5. The resolution bandwidth of test receiver/spectrum snalyeer iz 1MHz
and wvideo bandwidth i=s 10H=z for Average detection at frequency abowve
1GH=.
6. The other emissions is too low to he measured.
7. The data iz worse case.
Cerpass Technology Corp. Issued Date - Nov. 11, 2009
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Power DC 5V Pol/Phase HORIZONTAL
Test Mode Transmit/ Receive Temperature 26 °C
Operation Channel 1 Humidity 57 %
Modulation Type FSK Atmospheric Pressure 1021 hPa
Level (dBu\im}) Date; 2009-10-19
200
15.231 (2.4G)
100
15.231 (2.4G) AVG
b
0 2402 2403.2 24044 2405.6 2406.8 2408
Frequency (MHz)
Fead int Tak
Item Freg Value Factor Fezult Limit Margin Femark Fos Po=
MH= dEuV dB/m dEuVW/m dEuVW/m dE m Dedg
1 2405.01 59.67 -0. 60 §9.07 101.90 -4z .83 FPeak 100 ]
2 2405.05 56.30 -0, 60 55.70 S51.20 —-26.20 Iverage 100 u]
Notes
1. Eesult = Bead Walue + Factor

2. Factor

Antenna Factor + Cable Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analvyeer iz 1Z0EH=
and wvideo bandwidth is 300kH=z for Peak detection and Quasi-peak
detection at frequency helow 1GHz.

4. The resolution bandwidth of
and wvideo bandwidth is 3MH=

1GH=.

5. The resolution bandwidth of
and wvideo bandwidth is 10H=

1GH=.

6. The other emissions is too low to be measured.
7. The data is worse case.

test receiver/spectruwn analyszer is 1MH=
for Peak detection at frequency ahove

test receiver/spectrum analyzer is 1MH=
for Average detection at frequency ashove

Cerpass Technology Corp
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Power DC 5V Pol/Phase VERTICAL
Test Mode Transmit/ Receive Temperature 25°C
Operation Channel 6 Humidity 57 %
Modulation Type FSK Atmospheric Pressure 1021 hPa
Level {dBuvim) Date: 2009-10-19
200
15.231(2.4G)
100
15.231 (2.4G) AVG
e
1
0 2427 2428.2 24294 24306 2431.8 2433
Frequency (MHz)
Read int Tak
Item Freg Value Factor Result Limit Margin Remark Pos= Pos=z
MH= dABuv’ dAE/m dABuv/m dBuV/m dE om Deg
1 2430.01 64.59 -0.49 64.10 g1.90 -17.80 Lverage 100 0
2 2430.02 7J6.73 -0.49 To.24  101.920 -25.66 Peak 100 i}

1. Result = Read Value + Factor

2. Factor = Antenna Factor 4+ Cable Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer iz 1Z0KHz
and video bandwidth iz 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GH=.

4, The resolution bandwidth of
anhd video bandwidth is SHMH=z

1GH=.

5. The resolution bandwidth of
and video bandwidth is 10H=

1GHE.

6. The other emissions i=s too low to be measured.
The data is worse case.

test receiwver/spectrum analyzer is 1MH=
for Peak detection at fregquency above

test receiver/spectrum analy=Eer is 1MH=
for Average detection at frequency above

Cerpass Technology Corp.

Tel:886-2-2655-8100 Fax:886-2-2655-8200
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*  CERPASS TECHNOLOGY CORP. Report No.: TEFI0907268
Power DC 5V Pol/Phase : | HORIZONTAL
Test Mode .| Transmit/ Receive Temperature 1126 °C
Operation Channel :| 6 Humidity : | 57 %
Modulation Type ;| FSK Atmospheric Pressure : | 1021 hPa

Level (dBuim) Date; 2009-10-19
200
15.231{2.4G)
100

15.231 (2.4G) AVG

0242? 2428.2 24294 2430.6 2431.8 2433
Frequency (MHz)

Read Ant Tah

Item Freg Value Factor Rezult Limit Margin Femark Fos Fos

MH= dEuV dB/m dEuVW/m dEuW/m dE m Deg

1 2430.02 B6.87 -0.49 66.38 g1.90 -15.52 byerage 100 u]

2 2430.02 g89.59 -0.49 69.10 101.90 -32.80 Peak 100 ]
HNotes:

1. Eesult = Eead Valus + Factor

2. Factor = Antenna Factor + Cable Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analyeer iz 1Z0EH=
and wvideo bandwidth is 300kH=z for Peak detection and Quasi-peak
detection at fredquency below 1GHE.

4, The resolution bandwidth of test receiver/spectrum analyzer is 1MH=
and wvideo bandwidth is 3MHz for Peak detection at fredquency above
1GH=.

5. The resolution handwidth of test receiver/spectrum analyzer is 1MHz
and wvideo bandwidth is 10Hz for Average detection at frequency shove
1GH=.

. The other emission=s is too low to he measured.

7. The data is worse case.

Cerpass Technology Corp. Issued Date - Nov. 11, 2009
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*  CERPASS TECHNOLOGY CORP. Report No.: TEFI0907268
Power .| DC 5V Pol/Phase . | VERTICAL
Test Mode .| Transmit/ Receive Temperature .| 26 °C
Operation Channel :| 11 Humidity : | 57 %
Modulation Type 1| FSK Atmospheric Pressure | 1021 hPa

Level {dBu'//m} Date; 2009-10-19
200
15.231 {2.40G)
100
4 15.231 (2.4G) AVG
0 2452 2453.2 24544 2455.6 2456.8 2458
Frequency (MHz)
Fead Ant Tah
Item Freqg Value Factor Fesult Limit Margin Femark Fos Fos
MH= dBuv dB/m dBui/m  dEuVim dE m Deg
1 2455.00 &51.09 -0.39 50.70 101.90  -21.20  Peak 100 ]
2 2455.02 75.13 -0.39 77.74  51.90 -4,16  Average 100 ]

1. Result = Read Value + Factor

Z. Factor Antenna Factor + Cable Losz - Lmplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 1Z0KEH=
and wvideo bandwidth iz 300kHz for Peak detection and Quasi-peak
detection at frecguency helow 1GH=.

4. The resolution bandwidth of test receiver/spectrum analyzer iz 1MHz
and wvideo bandwidth i=s 3MHz for Peak detection at frequency abowve
1GH=.

8. The resolution bandwvidth of test receiver/spectrum analyzer iz 1MH=
and wvideo bandwidth iz 10Hz for Average detection at fredquency sbhove
1GH=.

&. The other emissions i= too low to he measured.

7. The data is worse case.

Cerpass Technology Corp. Issued Date - Nov. 11, 2009
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CERPASS TECHNOLOGY CORP. Report No.: TEFI0907268
Power 1| DC 5V Pol/Phase : | HORIZONTAL
Test Mode .| Transmit/ Receive Temperature .1 25°C
Operation Channel :| 11 Humidity © | 57 %
Modulation Type ;| FSK Atmospheric Pressure : | 1021 hPa

Lewvel (dBulim) Date; 2009-10-19
200
15.231{2.4G)
100

15.231 {2.4G) AVG

02452 2453.2 24544 2455.6 2456.8 2458
Frequency (MHz)

Fead Ant Tah

Item Freg Value Factor Fesult Limit Margin Femark Fos Fos

MH= dBuv dAE/m dBuV/m dBuV/m dE m Deg

1 2455.00  71.23 -0.39 70.54 g1.90 -11.08 byerage 100 ]

2 2455.00 74,74 -0.39 74,35 101.90 -27.55 Peak 100 ]
MNotesz

1. Result = REead Value + Factor

2. Factor = Antenha Factor + Cable Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 120EH=
and video bandwidth i=s 300kHz for Peak detection and Quasi-peak
detection at fregquency below 1GH=.

4. The resolution handwidth of test receiver/spectrum analyszer is 1MH=
and wvideo bandwidth i=s 3MHz for Peak detection at frequency abowve
1GH=.

8. The resolution handwidth of test receiver/spectrum analyszer is 1MH=
and wvideo bandwidth i= 10Hz for Average detection at fredquency abowve
1GH=.

6. The other emissions is too low to be measured.

The data iz worse case.

Cerpass Technology Corp. Issued Date - Nov. 11, 2009
Tel:886-2-2655-8100 Fax:886-2-2655-8200 Page No. : 22 of 38



o

~ CERPASS TECHNOLOGY CORP. Report No.: TEFI0907268

6.5.2. Test Result of Unwanted Spurious emission

Power .| DC 5V Pol/Phase . | VERTICAL
Test Mode .| Transmit/ Receive Temperature 1| 26 °C
Operation Channel :| 1 Humidity 1| 57 %
Modulation Type ;| FSK Atmospheric Pressure : | 1021 hPa
0 Lewvel {dBuvim) Date: 2009-10-19
FCCCLASS-B
40 |
45
3
1 2 f
0 30 a5, 140. 195. 250. 305
Frequency (MHz)
Fead Ant Tab
Item Freg Value Factor Fesult Limit Margin Remark Fo= Fos
MHz ABuv dE/m dBEuv/m dBuW/m dE fas i) Deg
1 5z.00 41.21 -11.21 30.00 40,00 -10.00 Feak 100 360
2 £5.75 45,39 -14.18 31.71 40,00 -5.29 Peak 100 360
3 90.50 45,10 -12.54 3z2.56 43,50 -10.94 Feak 100 360
4 123 .50 45,79 -9.65 36.14 43,50 -7.36 Feak 100 360
5 13z2.30 45,45 -9.29 36,16 43,50 -7.34 FPeak 100 360
& 145.88 41,589 -11.21 30.68 43,50 -1z .82 Feak 100 360

1. Fesult = Read Value + Factor

2. Factor = Antenha Factor + Cable Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 1Z0KH=
and video bandwidth is 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GH=.

4. Aoceocording to technical experiences,all spurious ewmission of FI3E
mode at channel 1,6,11 are alwmost the sawe below 1GH=,s0 that the
channel 1 was chosen as representative in final test.

5. The data iz worse case.

Cerpass Technology Corp. Issued Date - Nov. 11, 2009
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" CERPASS TECHNOLOGY CORP. Report No.: TEFI0907268
Power DC 5V Pol/Phase . | VERTICAL
Test Mode .| Transmit/ Receive Temperature 1126 °C
Operation Channel :| 1 Humidity 1| 57 %
Modulation Type ;| FSK Atmospheric Pressure : | 1021 hPa

0 Lewvel {dBu'inm) Date; 2009-10-19
FCC|CLASS-B
40 F
a
3 4
1 2
0 300 440, 580. 720, 860, 1000
Frequency (MHz)
Fead Ant Tah
Item Freqg Value Factor Fesult Limit Margin Femark Fos Fos
MH= dBuv dB/m dBuV/m dBuVW/m dE om Deg
1 401.50 34.38 -6.51 27.57 45.00 -15.43 Peak 100 ]
2 475 .50 34.76 -5.20 26.56 45.00 -19.44 Peak 100 ]
3 571.60 32.96 -3.10 29.86 45.00 -15.14 Peak 100 ]
4 753.60 32.77 -1.34 31.43 45.00 -14.57 Peak 100 ]
5 832.00 33.54 0.64 34,48 45.00 -11.52 Peak 100 ]
& 91g.00 32.91 3.99 36.90 45.00 -9.10 Peak 100 ]
HNotes:
1. Besult = Read Value + Factor
2. Factor = Antennha Factor + Cable Loss - Amplifier
3. The resolution handwidth of test receiver/spectrwn analyzer is 120EH=
and wideo bandwidth is 300kHz for Peak detection and Quasi-peak
detection at frecquency below 1GH=z.
4. According to technical experiences,all spurious emission of FIE
mode at channel 1,6,11 are almost the same below 1GHz,so that the
channel 1 was chosen as representative in final test.
5. The data is worse case.

Cerpass Technolo
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CERPASS TECHNOLOGY CORP.

Report No.: TEFI0907268

Power DC 5V Pol/Phase . | HORIZONTAL
Test Mode ;| Transmit/ Receive Temperature .| 26 °C
Operation Channel :| 1 Humidity 1| 57T %
Modulation Type 1| FSK Atmospheric Pressure  : | 1021 hPa
0 Level {dBulim} Date: 2009-10-19
FCC/CLASS-B
40
1 4
9 3 a G
0 30 5. 140. 195. 250, 305
Frequency (MHz)
Read Ant Tak
Item Freqg Value Factor Fesult Limit Margin Femark FPos Fos
MH= ABuvr dAB/m dBuV/m dEuW/m dE m Deg
1 55.30 41.75 -16.82 24.93 40.00 -15.0%7 Peak 100 360
2 65.50 42 .62 -21.23 21.39 40.00 -15.61 Peak 100 360
3 Q0. 50 40.23 -19.79 20.44 43 .50 -23.06 Peak 100 360
4 122.95 42 .44 -16.85 25.59 43 .50 -17.91 Peak 100 360
5 163.38 358.75 -16.70 22.05 43 .50 -21.45 Peak 100 360
& 214.80 35.59 -16.59 22.00 43 .50 -21.50 Peak 100 360
Notes:
1. Besult = REead Value + Factor
2. Factor = Antenna Factor + Cable Loss - Amplifier
3. The resolution bhandwidth of test receiver/spectrum analyzer iz 1Z0KHz
and wvideo bandwidth iz 300kH=z for Peak detection and Quasi-peak
detection at frequency helow 1GH=z.
4. According to technical experiences,all spurious emission of F3IE
mode at channel 1,6,11 are almwmost the samwme helow 1GHz,so that the
channel 1 was chosenh as representative in final test.
5. The data i= worse case.
Cerpass Technology Corp. Issued Date - Nov. 11, 2009
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Report No.: TEFI0907268

Power DC 5V Pol/Phase HORIZONTAL
Test Mode Transmit/ Receive Temperature 26 °C
Operation Channel 1 Humidity 57 %
Modulation Type FSK Atmospheric Pressure 1021 hPa
0 Lewvel (dBulim) Date; 2009-10-19
FCC CLASS-B
40 45 ;
1 2 3
0 300 440. 580. T720. 860. 1000
Frequency (MHz)
Fead int Tab
Item Freg Value Factor Fesult Limit Margin Femark Fos Fos
MH= dABuv dB/m dBuV/m dBuV/m dE m Deg
1 Egd. 60 32.03 -1.64 30,39 46,00 -15.61 Peak 100 n}
2 630.40 32.30 -1.189 31.11 46.00 -14.59 FPeak 100 u]
3 T55.50 32.57 -1.10 31.47 46.00 -14.53 FPeak 100 u]
4 S16.60 35.89 0.47 36.36 46.00 -9.64 FPeak 100 u]
5 S32.00 34.56 1.76 36.62 46.00 -9.38 Feak 100 u]
] 914,60 33.03 2.30 35.33 46.00 -10.67 FPeak 100 u]

1. Re=zsult = Read WValue + Factor
2. Factor = Antenna Factor + Cable Loss - Amplifier
3. The resolution bandwidth of test receiver/spectruwnm analyzer iz 1Z0EH=
and wvideo bandwidth is 300kH= for Peak detection and Quasi-peak
detection at fredquency below 1GH=z.
4. Ahocording to technical experiences,all spurious emission of FIE
mode at channel 1,6,11 are almost the satne below 1GHz,so that the
channel 1 was chosen as representative in final test.

5. The data iz worse case.
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" CERPASS TECHNOLOGY CORP.

Report No.: TEFI0907268

Power DC 5V Pol/Phase VERTICAL
Test Mode Transmit/ Receive Temperature 26 °C
Operation Channel 1 Humidity 57 %
Modulation Type FSK Atmospheric Pressure 1021 hPa
. Level {dBulim} Date: 2009-10-19
FCC|CLASS-B
2 FCC CLASS-BE (AVG)
49
0 1000 5800. 10600, 15400, 20200. 25000
Frequency (MHz)
Read int Tah
Item Freqg Value Factor Fesult Limit Margin Femark FPos Fos
MH= ABuv dAB/m dBuW/m dEuW/m dE m Deg
1 4510.75 30.95 T.66 3g.6l 54.00 -15.39 Iverage 100 360
2 4511.29 45.09 T.66 52.75 74.00 -21.25 FPeak 100 360
Notes
1. Eesult = ERead Value + Factor
2. Factor = Antenna Factor + Cable Loss - Amplifier

3. The resolution bhandwidth of test receiwver/spectrum analyzer is 120EH=
and wvideo bandwidth i=s 300kH=z for Peak detection and Quasi-peak
detection at fredquency below 1GH=.

4. The rezolution bandwidth of
and wvideo bandwidth is SHH=
1GH=.

5. The rezolution bandwidth of
and wideo bandwidth is 10H=
1GH=.

6. The other ewission=s is too low to be measured.

test receiver/spectrum analyzer iz 1MH=
for Peak detection at frequency abhove

test receiver/spectrum analyzer iz 1MH=
for Average detection at frequency abhowve

Cerpass Technology Corp.
Tel:886-2-2655-8100 Fax:886-2-2655-8200
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CERPASS TECHNOLOGY CORP. Report No.: TEFI0907268
Power DC 5V Pol/Phase HORIZONTAL
Test Mode Transmit/ Receive Temperature 26 °C
Operation Channel 1 Humidity 57 %
Modulation Type FSK Atmospheric Pressure 1021 hPa

. Lewvel (dBul/im) Date: 2009-10-19

FCC CLASS-B

FCC CLASS-B (AVG)

7
49
o 1000 5800. 10600. 15400. 20200, 25000
Frequency (MHz)

Fead Ant Tah
Item Freg Value Factor Rezultc Limit Margin Remark Poz= Po=
MH= dABuW dAE/ dABuW/m  dBuV/m dAFE i Ded
1 4510.00 31.03 7.65 38.68 54.00 -15.32 Iwverage 100 ]
2 4511.75 43.43 T.66 51.0%9 74.00 -22.91 FPeak 100 ]

1. Eesult = Eead Value + Factor

2. Factor = Antennha Factor + Cable Loss - Lmplifier

3. The resoclution bhandwidth of test receiver/spectrum analyzer iz 120EH=
and wideo bandwidth is 300kHz for Peak detection and Quasi-peak
detecstion at fredquency below 1GH=.

ion bandwidth of test receiver/spectrum analyzer is 1MH=

andwidth iz 3MHz for Peak detection at frequency abhowve

4. The resolut
and wideo b
1GH=.

5. The resolut
and wideo b
1GH=.

ion bandwidth of test receiver/spectrum analyzer is 1MH=
andwidth iz 10Hz for Average detection at frequency abowve

&, The other emissiohs is too low to be measured.

Cerpass Technology Corp.
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CERPASS TECHNOLOGY CORP. Report No.: TEFI0907268
Power ;| DC 5V Pol/Phase . | VERTICAL
Test Mode ;| Transmit/ Receive Temperature .| 26 °C
Operation Channel :| 6 Humidity : | 57 %
Modulation Type 1| FSK Atmospheric Pressure | 1021 hPa

7 Leveel (dBuvim) Date; 2009-10-19
FCCCLASS-B
1 FCC CLASS-B (AVG)
49
0 1000 5800, 10600, 15400, 20200, 25000
Frequency {(MHz)
Fead Ant Tab
Item Freg Value Factor Result Limit Margin Remark Pos= Pos
MH= dBuW dB/m dBEuvV/m dBuv/m b i Deg
1 4560.00 45,08 7.82 52.88 74,00 -z1.1z2 Peak 100 360
2 4560.88 30.86 7.83 35.69 54,00 -15.31 bwerage 100 360

1. Result = Read Walue + Factor

Z. Factor Antenna Factor + Cable Loss - Amplifier

3. The resolution bhandwidth of test receiver/spectrum analyzer is 120EH=
and wvideo bandwidth is 300kHz for Peak detection and Quasi-peak
detection at fredquency below 1GH=.

4, The resolution bhandwidth of test receiver/spectrum analyzer i=s 1MH=z
and wvideo bandwidth iz 3MHz for Peak detection at fredquency abhove
1GH=.

5. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz
and wvideo bandwidth is 10H:z for Average detection at frequency above
1GH=.

. The other emissions is too low to he measured.

Cerpass Technology Corp. Issued Date - Nov. 11, 2009
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" CERPASS TECHNOLOGY CORP.

Report No.: TEFI0907268

Power DC 5V Pol/Phase HORIZONTAL
Test Mode Transmit/ Receive Temperature 26 °C
Operation Channel 6 Humidity 57 %
Modulation Type FSK Atmospheric Pressure 1021 hPa
. Level (dBuVim) Date: 2009-10-19
FCC|CLASS-B
4 FCC CLASS-B (AVG)
49
0 1000 A800. 10600, 15400, 20200, 25000
Frequency (MHz)
Read int Tah
Item Freg Value Factor Result Limit Margin Remark Pos=z Pos=
MH=z dBuW dB/m dBuV/m dBEuVW/m dE i Deg
1 4oel. 25 44.:20 T.02 S2.02 7,00 -21.98 Feak 100 o
2 4560.75 30.97 7.83 3g8.80 54.00 -15.20 bverage 100 ]
Notes=
1. Result = Eead Value + Factor

2. Factor

= Antenna Factor + Cable Loss - Lmplifier

3. The resolution bhandwidth of test receiver/spectrum analyzer is 1Z0EKH=
and video bandwidth is 300kHz for Peak detection and Quasi-peak
detection at fregquency helow 1GH=.

4., The resolution bandwidth of
and video bandwidth iz 3HMH:=z

1GH=.

5. The resolution bandwidth of
and video bhandwidth is 10H=

1GH=.

6. The other emissions i=s too low to bhe measured.

test receiver/spectrum analyzer i= 1MH=
for Peak detection at fregquency above

test receiver/spectrum analyszer iz 1MH=
for Average detection at fredquency abowve

Cerpass Technology Corp.
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Power DC 5V Pol/Phase . | VERTICAL
Test Mode ;| Transmit/ Receive Temperature .| 26 °C
Operation Channel :| 11 Humidity : | 57 %
Modulation Type 1| FSK Atmospheric Pressure | 1021 hPa

7 Level (dBuv/im})

Date: 2009-10-19

FCC/CLASS-B

FCC CLASS-B (AVG)

419
01000 5800. 10600. 15400. 20200. 25000
Frequency (MHz)
Read int Tah
Item Freg Value Factor Fe=zult Limit Margin Femark Fo= Fo=
MH= dBuv dE/ dBuv/m  dBul/m dE cm Deg
1 4910.50 43.55 7.99 51.54 74,00 22 .48 Peak 100 ]
2 4910.853 30.63 g.00 358.63 54.00 -15.37 byverage 100 ]
Notesz:

1. Result = BEead WValue + Factor

2. Factor = Antenna Factor + Cable Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 1Z0EH=
and wvideo bandwidth is 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GH=.

4, The resolution bandwidth of test receiver/spectrum analyzer is 1MH=
and wvideo bandwidth i=s 3MH=z for Peak detection at frequency abhowve
1GH=.

8. The resolution bandwidth of test receiver/spectrum analyveer iz 1MH=
and wvideo bandwidth is 10H= for Average detection at frequency abowve
1GH=.

6. The other ewmissions is too low to be measured.

Cerpass Technology Corp. Issued Date : Nov. 11, 2009
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*  CERPASS TECHNOLOGY CORP. Report No.: TEFI0907268
Power DC 5V Pol/Phase HORIZONTAL
Test Mode Transmit/ Receive Temperature 26 °C
Operation Channel 11 Humidity 57 %
Modulation Type FSK Atmospheric Pressure 1021 hPa

97 Lewvel (dBuvim) Date: 2009-10-19
FCC/CLASS-B
1 FCC CLASS-B (AVG)
49
0 1000 5800, 10600, 15400. 20200, 25000
Frequency {MHz)
Read Ant Tah
Item Freqg Value Factor Result Limit Margin Remark Pos Pos
MH= dBuv dB/m dBuV/m  dBuVim dE o Ded
1 4910.35 44.39 7.99 52.33  74.00 -21.82  Pesk 100 194
Z  4910.50 30.63 7.99 35.62  54.00 -15.35  Average 100 &3

1. REesult = Read Value + Factor
2. Factor = Antenna Factor + Cable Loss - Lwmplifier
3. The resolution bandwidth of test receiver/apectrum analyveer iz 1Z20KHz

and wvideo bandwidth is 300kHz for Peak detection and Quasi-peak

detection at fredquency below 1GH=.
4, The resolution bandwidth of test receiver/spectrum analvzer is 1MH=
and wvideo bandwidth is 3MHz for Peak detection at frecquency above

1GHz.

5. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz
and wvideo bandwidth i= 10Hz for ALverage detection at fredquency abhowve

1GHz.

6. The other emissions i= too low to be measured.

~712
Test engineer: (Z/_J A A
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CERPASS TECHNOLOGY CORP.

Report No.: TEFI0907268

7. 20dB Occupied Bandwidth Measurement

7.1. Test Procedure

a. The EUT placed on the turning table.
The signal was coupled to the spectrum analyzer through an antenna.
Set the resolution bandwidth to 100kHz and video bandwidth to 100kHz then select Peak
function to scan the channel frequency.

d. The 20dB bandwidth was measured and recorded.

7.2. Test Setup Layout
LT Spectrum
Analvzer
7.3. Limits of Band Edges Measurement

The bandwidth of the emission shall be no wider than 0.5% of the center frequency for device
operating above 900 MHz.

Frequency (MHz) Limit of 20dB Bandwidth (MHz)
2400 12.00
2440 12.20
2471 12.35
7.4. Measurement equipment
Instrument/Ancillary | Model No. |Manufacturer, Serial No. Calibration Date | Valid Date
Spectrum Analyzer FSP40 R&S 10047 2009/03/26 2010/03/25
7.5. Test Result
Frequency (MHz) 20 dB bandwidth (MHz) PASS / FAIL
2400 0.260 PASS
2440 0.256 PASS
2471 0.260 PASS
Cerpass Technology Corp. Issued Date - Nov. 11, 2009
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Frequency: 2400MHz, CH1
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Frequency: 2455MHz, CH11

*RBW 100 kH= TDelta T1
*VBW 100 kH=z -0.11 4B
Ref -10 dBm *ALL 0 4B *SWT 50 ms £60.000000000 kHz
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8. Transmission Time Control

8.1. Test Procedure

1. Set up the EUT in the state of Transmitter.

2. Set up the Spectrum, judge whether to accord with the regulation demand or not.

8.2. Test Setup Layout

Antenna

Y,

¢—— «  Test distance

Equipment under Test

—1

—>

Turn Table

0.8M

Receiver

8.3. Test Limit

N

Ground Plane

Limits: A manually operated transmitter shall employ a switch that will automatically deactivate
the transmitter within not more than 5 seconds of being released.

8.4. Measurement equipment

Instrument/Ancillary | Model No. |Manufacturer| Serial No. Calibration Date | Valid Date
Spectrum Analyzer FSP40 R&S 10047 2009/03/26 2010/03/25
8.5. Test Result
Test date Sep. 21, 2009 Ambient temperature 25T
Atmospheric pressure 1010hpa Relative humidity 65%
Frequency (MHz) Operation time(Sec.) Limit(Sec.) PASS / FAIL
2440 0.36 5.00 PASS
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