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Abbreviation
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* Note

— This test report is not permitted to copy partly without our permission

— This test result is dependent on only equipment to be used

— This test result based on a single evaluation of one sample of the above mentioned
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1. Laboratory Information

1.1 General

This EUT (Equipment Under Test) has been shown to be capable of compliance with the
applicable technical standards and is tested in accordance with the measurement procedures as
indicated in this report.

ESTECH Lab attests to accuracy of test data. All measurement reported herein were performed
by ESTECH Co., Ltd.

ESTECH Lab assume full responsibility for the completeness of these measurements and vouch
for the qualifications of all persons taking them.

1.2 Test Lab.

Corporation Name : ESTECH Co. Ltd

Head Office : Rm 1015, World Venture Center |l, 426-5, Gasan—-dong, Geumcheon—gu, Seoul, Kor
(Safety & Telecom. Test Lab)

EMC Test Lab : 58-1 Osan—Ri, GaNam—-Myon, YeoJoo—Gun, KyungKi—-Do, Korea
97-1 Hoiuk—Ri Majang—Myon, Icheon—city, KyungKi—-Do, Korea

1.3 Official Qualification(s)

MIC : Granted Accreditation from Ministry of Information & Communication for EMC, Safety
and Telecommunication

KOLAS : Accredited Lab By Korea Laboratory Accreditation Schema base on CENELEC
requirements

FCC : Filed Laboratory at Federal Communications Commission

VCCI : Granted Accreditation from Voluntary Control Council for Interference from ITE
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2. Description of EUT

2.1 Summary of Equipment Under Test

Product Name : UHF RFID Reader

Model Number : REM900-R01

Modulation Type . ASK

Transfer Rate - 1Mbps

Number of Channel : 50 ch

Serial Number : CYRD08070086

Manufacturer : CEYON TECHNOLOGY CO.,LTD.
Country of origin : KOREA

Rating : INPUT:AC 120V,60Hz  Output:DCIV,3A
Receipt Date : 7-Dec-07

X—tal lists : 20MHz,18.432MHz,7.3728MHz

2.2 General descriptions of EUT

-UHF RFID Reader offers RFID. The RFID frequency hopping transceiver is designed to
operate between 902 and 928MHz.

— the system is designed to comply with all of the regulations in Section 15.247 when the
transmitter is presented with a continuous data (or information) stream. It is also comply
with FHSS requirements in Section 15.247(a)(1).

. Its hopping seqguence is pseudo random, all channels used eqgually on average.

The receiver input bandwidth approximately equal the transmit band bandwidth, and its
hop in sequence with the transmit signal.

— the system does not coordinate its channel selection/hopping sequence with other
frequency hopping systems for the express purpose of avoiding the simultaneous
occupancy of individual hopping frequencies by multiple transmitters.
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3. Test Standards

Test Standard : FCC PART 15 (2007)

This Standard sets out the regulations under which an intentional, unintentional, or incidental
radiator may be operated without an individual license. It also contains the technical
specifications, administrative requirements and other conditions relating to the marketing of Part
15 devices.

Test Method : ANSI C 63.4 (2003)

This standard sets forth uniform methods of measurement of radio—frequency (RF) signals and
noise emitted from both unintentional and intentional emitters of RF energy in the frequency
range 9 kHz to 40 GHz. Methods for the measurement of radiated and AC power-Iline conducted
radio noise are covered and may be applied to any such equipment unless otherwise specified
by individual equipment requirements. These methods cover measurement of certain decides
that deliberately radiate energy, such as intentional emitters, but does not cover licensed
transmitters. This standard is not intended for certification/approval of avionic equipment or for
industrial, scientific, and medical (ISM) equipment These method apply to the measurement of

individual units or systems comprised of multiple units

Summary of Test Results

Applied Satandard : 47 CFR Part 15, Subpart C

Standard Test Type Result Remark Limit
15.207 AC Power Conducted Emission|Pass Meet the requirement
15.209 Intentional Radiated Emission [Pass Meet the requirement
Carrier Frequency Separation
15.247(a)(1)() |& Pass Meet the requirement < 500kHz
20 Bandwidth
15.247(b) Maximum Peak ouput power Pass Meet the requirement 30dBm(1W)
15.247(a)(1)(i) |Number of Hopping Frequency [Pass Meet the requirement >50
15.247(c) Transmitter Radiated Emission |Pass Meet the requirement
15.247(a)(1)(i) |Time of Occupancy (Dwell Time) [Pass Meet the requirement <400ms
15.247(c) Band Edge Measurement Pass Meet the requirement
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4. Measurement Condition

4.1 EUT Operation.

a. Channel

Ch. Frequency Ch. Frequency
0 902.75 MHz 25 915.25 MHz
1 903.25 MHz 26 915.75 MHz
2 903.75 MHz 27 916.25 MHz
3 904.25 MHz 28 916.75 MHz
4 904.75 MHz 29 917.25 MHz
24 914.75 MHz 49 927.25 MHz

b. Measurement Channel : Low(902.75MHz), Middle(915.25MHz),High(927.25MHz)

c. Test Mode : ASK
d. Test rate : 1Mbps
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4.2 EUT Operation.

* The EUT was in the following operation mode during all testing

* The operational conditions of the EUT was determined by the manufacturer according to
the typical use of the EUT with respect to the expected hightest level of emission

* After setting the EUT by the provided Test Program, tested under
transmission/receiving condition continuously at specific channel frequency.

4.3 Configuration and Peripherals (SINGLE ANTENNA)

120V
AOAPTER
UHF RFID
Reader
{EUT)
TX/RX0 TX/RX3
THIRX2
TX/RX1
BNTEMMHA AHTENMHA AHTENMA BNTEMHA
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4.2 EUT Operation.

* The EUT was in the following operation mode during all testing

* The operational conditions of the EUT was determined by the manufacturer according to
the typical use of the EUT with respect to the expected hightest level of emission

* After setting the EUT by the provided Test Program, tested under
transmission/receiving condition continuously at specific channel frequency.

4.3 Configuration and Peripherals (DUAL ANTENNA)

120V
A0APTER
UHF RFID
Reader
{EUT)
T=/RX0 TR/RX3
R0
TX/RX2 RX3
A2
TH/R®
RX1
ANTEMME ANTEMM ANTEMME AMTEMM
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4.4 EUT and Support equipment (Single Antenna Model : FDC-08)

. Remark
Model Name S/N Manufacturer
Equipment Name / (FCC ID)
UHF RFID Reader REM900-R0f CYRD08070086 CEYOR Trentotocy EUT
Adapter PA-090250S FS-0610094 Perfect Power
UHF Fixed RFID FDC-08 FD-0801011 Electro Megnetic Wave
Antenna
UHF Fixed RFID FDC-08 FD-0801021 Electro Megnetic Wave
Antenna
UHF Fixed RFID FDC-08 FD-0801008 Electro Megnetic Wave
Antenna
UHF Fixed RFID FDC-08 FD-0801019 Electro Megnetic Wave
Antenna
4.5 Cable Connecting (Single Antenna Model : FDC-08)
Start Equipment End Equipment Cable Standard
Remark
Name I/O port Name |/O port Length [Shielded
UHF RFID Reader TX/RX0 UHF Fixed RFID - 1.5 Shielded
UHF RFID Reader TX/RX1 UHF Fixed RFID - 1.5 Shielded
UHF RFID Reader TX/RX2 UHF Fixed RFID - 1.5 Shielded
UHF RFID Reader TX/RX3 UHF Fixed RFID - 1.5 Shielded
UHF RFID Reader DC POWER ADAPTER - 2 Unshielded
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4.4 EUT and Support equipment (Single Antenna Model : FSC-06)

Equipment Name Model Name S/N Manufacturer (Egrgﬁg()
UHF RFID Reader REM900-RO1 CYRDO08070086 CEYOR Trentotocy EUT
Adapter PA-090250S FS-0610094 Perfect Power
UHF Fixed RFID FSC-06 FS-0712100 Electro Megnetic Wave
Antenna
UHF Fixed RFID FSC-06 FS-0712096 Electro Megnetic Wave
Antenna
UHF Fixed RFID FSC-06 FS-0610094 Electro Megnetic Wave
Antenna
UHF Fixed RFID FSC-06 FS-0712053 Electro Megnetic Wave
Antenna
4.5 Cable Connecting (Single Antenna Model : FSC-06)
Start Equipment End Equipment Cable Standard
Remark
Name I/O port Name |/O port Length [Shielded
UHF RFID Reader TX/RXO UHF Fixed RFID - 15 Shielded
Antenna
UHF Fixed RFID .
UHF RFID Reader TX/RX1 Antenna - 1.5 Shielded
UHF Fixed RFID .
UHF RFID Reader TX/RX2 Antenna - 1.5 Shielded
UHF Fixed RFID .
UHF RFID Reader TX/RX3 Antenna - 1.5 Shielded
UHF RFID Reader DC POWER adapter - 2 Unshielded
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4.4 EUT and Support equipment (Dual Antenna Model : FSDC-07)

. Remark
Model Name S/N Manufacturer
Equipment Name / (FCC ID)
UHF RFID Reader REM900-RO1 CYRDO08070086 CEYOR Trentotocy EUT
Adapter PA-090250S FS-0610094 Perfect Power
UHF Fixed RFID FSDC-07 FS-0710076 Electro Megnetic Wave
Antenna
UHF Fixed RFID FSDC-07 FS-0710079 Electro Megnetic Wave
Antenna
UHF Fixed RFID FSDC-07 FS-0710080 Electro Megnetic Wave
Antenna
UHF Fixed RFID FSDC-07 FS-0710077 Electro Megnetic Wave
Antenna
4.5 Cable Connecting (Dual Antenna Model : FSDC-07)
Start Equipment End Equipment Cable Standard
Remark
Name [/O port Name |/O port Length [Shielded
UHF RFID Reader TX/RX0 UHF Fixed RFID - 15 Shielded
Antenna
UHF RFID Reader TX/RX1 UHFAFixed RFID - 15 Shielded
ntenna
UHF RFID Reader TX/RX2 UHFAFixed RFID - 15 Shielded
ntenna
UHF RFID Reader TX/RX3 UHFAFixed RFID - 15 Shielded
ntenna
UHF Fixed RFID )
UHF RFID Reader RX0 Antenna - 1.5 Shielded
UHF Fixed RFID .
UHF RFID Reader RX1 Antenna - 1.5 Shielded
UHF Fixed RFID .
UHF RFID Reader RX2 Antenna - 1.5 Shielded
UHF Fixed RFID .
UHF RFID Reader RX3 Antenna - 1.5 Shielded
UHF RFID Reader DC POWER Adapter - 2 Unshielded
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5. Carrier Frequency Separation and 20dB Bandwidth

5.1 Test procedure

According to §15.247(a)(1), Frequency hopping systems shall have hopping channel carrier
frequencies separated by minimum of 25kHz or the 20dB bandwidth of the hopping channel,
whichever is greater.

5.2 Test instruments and measurement setup

The spectrum analyzer is set to as following.
. RBW= 10KHz

. VBW= 100KHz
. Span= 500kHz

. Sweep= suitable duration based on the EUT specification.

20dB Bandwidth Test Instruments

Description Model Serial Number Cal. Due Date
Spectrum Analyzer E4440A US41421291 2009-01-11
Attenuator 8491A 54309 2009-01-14
—Spectrum Analyzer <=> EUT Loss: 20dB -
5.3 Measurement results
EUT UHF RFID Reader MODEL REM900-R01
ENVIRONMENTAL . o
MODE ASK CONDITION 24T, 43%RH
INPUT POWER DC 9V
CHANNEL Channel Frequency Bandwidth at Sgg:&?gn Limit PASS/FAIL
(MHz) 20dB below(kHz) (MH2) (kHz)

0 902.75 75.40 0.5 <500 PASS

25 915.25 78.80 0.5 <500 PASS

49 927.25 78.90 0.5 <500 PASS
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5.4 Trace data

Channel Separation
4 Agilent 14:53:05 Mar 17, 2085 I Marker

Select Marker
1 2 3 4

Normal

Delta

Harker 1 .
080 e e

J r
“”'Y Wh h‘ e Span Pair

|ﬂ
W‘F\J IM ‘Jl Span  Center

Off

More
1of 2

20dB bandwidth Low Channel

4 Agilent 14:29:38 Mar 17, 2088 I Marker

| Select Marker

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1of 2
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20dB bandwidth Mid Channel
¥ Agilent 14:34:67 Mar 17, 2068 | Marker

Select Marker
1 2 3 4

Normal

Delta

Marker a , .
. |75 e RS

Span Pair
Span Center

20dB bandwidth High Channel

% Agilent 14:35:59 Mar 17, 2088 I Marker

Select Marker
1

Normal

/ Delta
Marker a A
78.900 kHz\"~ | e
1 _@.@3 dB """" Ref g a

Span Pair
Span Center

Off

More
1of 2

i1 VB 2 ms (601 pt

e Operation Status. A:\OBH2.GIF file saved
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6. MAXIMUM PEAK OUTPUT POWER

6.1 Test procedure

The transmitter antenna terminal is connected to the input of a Spectrum Analyzer. Measurement
is made while EUT is operating in transmission mode at the appropriate center frequency. The
maximum peak output power measurement is 30dBm.

The spectrum analyzer is set to as following.

. RBW= 1MHz
. VBW= 3MHz
. Span= 2MHz
. Sweep= 1ms
Description Model Serial Number Cal. Due Date
Spectrum Analyzer E4440A US41421291 2009-01-11
Attenuator 8491A 54309 2009-01-14
—Spectrum Analyzer <=> EUT Loss: 20dB -

6.2 Measurement results

EUT UHF RFID Reader MODEL REM900-RO01
ENVIRONMENTAL . o
MODE ASK CONDITION 24C, 43%RH
INPUT POWER DC 9V
Channel Peak Power Output(dBm) i
CHANNEL Frequency Llr(n(;gﬂgv] Pégf/
(MHz) (dBm) (W) m
0 902.75 28.58 0.7211 30.0 PASS
25 915.25 28.68 0.7379 30.0 PASS
49 927.25 28.35 0.6839 30.0 PASS
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7.1 Test procedure

According to §15.247(a)(1)(i), For frequency hopping systems operating in the 902-928 MHz
band: if the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use
at least 50 hopping frequencies and the average time of occupancy on any frequency shall not
be greater than 0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping
channel is 250 kHz or greater, the system shall use at least 25 hopping frequencies and the
average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 10
second period. The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

7.2 Test instruments and measurement setup

The spectrum analyzer is set to as following.
. RBW= 100KHz

. VBW= 1MHz

. Span= the frequency band of operation

. Sweep= suitable duration based on the EUT specification.

The Number of Hopping Frequency Test Instruments

Description Model Serial Number Cal. Due Date
Spectrum Analyzer E4440A US41421291 2009-01-11
Attenuator 8491A 54309 2009-01-14
—Spectrum Analyzer <=> EUT Loss: 20dB

7.3 Measurement results

EUT UHF RFID Reader MODEL REM900-RO01
MODE ASK e AL 24°C, 44%RH
INPUT POWER DC 9V
Number of CH Limit (Number of CH) PASS/FAIL
50 >50 PASS
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7.4 Trace data
% Agilent 14:58:29 Mar 17, 2008 | Peak Search

Atten 30 dB - Next Peak

H‘]‘IH||I‘"|||l|r”||‘ |||l| | ‘l‘|‘|l||l‘n||‘|l||l||l l‘llll‘H ||||I|||lHH“ Next Pk Right
i H J U | |;J‘
Mark er

9387 é?”d%”“ M”f } ‘

Pk-Pk Search

Fm. " Mkr 3 CF
2]
B iHz More
! VBH 1 MHz Se ) Lof 2
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8. Time of Occupancy (Dwell Time)

A

8.1 Test procedure

According to §15.247(a)(1)(i), For frequency hopping systems operating in the 902-928 MHz
band: if the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use
at least 50 hopping frequencies and the average time of occupancy on any frequency shall not
be greater than 0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping
channel is 250 kHz or greater, the system shall use at least 25 hopping frequencies and the
average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 10
second period. The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

8.2 Test instruments and measurement setup

The spectrum analyzer is set to as following.

. RBW= 30kHz

. VBW= 30kHz

. Span= zero span, centered on a hoppong channel

. Sweep= as necessary to capture the entire dwell time per hoppong channel

The Time of Occupancy Test Instruments

Description Model Serial Number Cal. Due Date
Spectrum Analyzer E4440A US41421291 2009-01-11
Attenuator 8491A 54309 2009-01-14
—Spectrum Analyzer <=> EUT Loss: 20dB -

8.3 Measurement results

EUT UHF RFID Reader MODEL REM900—RO1
ENVIRONMENTAL -
MODE ASK AN 05°C. 43%RH
INPUT POWER DC 9V
Channel Pulse Time(ms) '(‘r'g‘s')t PASS/FAIL
o5 60.31 400 PASS
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8.4 Trace data
# Agilent 16:53:18 Apr 17, 2065 I Marker
Atten 10 dB 3 select farker
Normal
—_ 1 Delta
Marker a
60.3180B6667 ms T Dekl_ta 'Eaifg
1.55 dB Ref
Span Pair
‘ ‘ Span Center
. ﬂi'ﬁ: : off
'*'l"""-M'I|-ft-"~,rr\l'\"ohl.f""‘L'-;.-"'";|"-l'q'f-a\*»,a'w.l'np‘)'r.'-lﬂl il F\"-.-'"\'|‘f'f#'\rq'-q*'h‘ﬂ._-"u‘w.v
e More
#YB z 1 17 u] L2
| Peak Search
Atten 18 dB Next Peak
Next Pk Right
Next Pk Left
Marker |
20.58333333 s o Seprely
LoAv | 11.65 dBm i >eare
“ ‘ Pk-Pk Search
O L
MMWW D‘ i, W | | il J‘h ]\ bl } L“r Mkr > CF]

#YE z n

File Operation Status. A:\SCREN281.GIF file saved
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9. Band—Edge and Out of Band Emissions.

9.1 Test procedure

The radio frequecy power at 20dB down from the highest inband power level is measured with a
spectrum analyzer connected to the antenna terminal, while EUT is operating in transmission
mode at the appropriate center frequency. The band edge&out of band emission shall be at
least 20dB below of the highest inband power level.

9.2 Test instruments and measurement setup

The spectrum analyzer is set to as following.
. RBW= 100KHz

. VBW= 100KHz

. Span= suitable frequency span

. Sweep= suitable duration based on the EUT specification.

Out of Emission Test Instruments

Description Model Serial Number Cal. Due Date
Spectrum Analyzer E4440A US41421291 2009-01-11
Attenuator 8491A 54309 2009-01-14
—Spectrum Analyzer <=> EUT Loss: 20dB

9.3 Measurement results of out of emission

EUT UHF RFID Reader MODEL REM900—-R01
ENVIRONMENTAL . o
MODE ASK CONDITION 24°C, 44%RH
INPUT POWER DC 9V

* Refer to attach spectrum analyzer data chart.
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9.4 Trace data
Low Channel

% Agilent 15:26:12 Mar 17, 2008 I Marker
e i Select Marker
1 2 3 4
Normal
Delta
Marker H; %| |
992.000000 MHz | ||| || Dettabar
-39 76 dBm | [ Ref
| | =
Span Pair
C | Span Center
|'||| |‘|‘ “1“ ||, ||[I| 2
I | ..,l |||I 4 \'ilwuﬂ
Off
More
1of 2
- Agilent 15:28:19 Mar 17, 2008 | Peak Search
; - . Next Peak
Next Pk Right
Next Pk Left
Marker
7.086000000 GHz

_36F9 dBm Min Search

Pk-Pk Search

1

L . ?.wu_p i M
W Ty T j..‘.-.l-'-lr bt b g gl gt e it ML
Lrtarthadml ) ki

Mkr > CF

More
1 of 2

No Peak Found
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Mid Channel
- Agilent 15:30:04 Mar 17, 2008 | Marker

Select Marker
1 2 3 4

Normal

Delta

Marker

7.296000000 GHz eita Pair
“37.65 dBm ot

Span Pair
N Span Center
et

T TR bh . .y
AN a\-qL..,-Hr-'u.-._n..-'-.)a»nrm.-..»-*“l B e

Off

More
1 of 2

File Operation Status. R:\SCREN161.GIF file saved
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High Channel
- Agilent 15:32:00 Mar 17, 2008 | Marker

Select Marker
1 2 3 4
Normal
I U Delta
Marker |.. E—
928.000000 MHz | . DeltaPair
_ M racking Re
IJ| 41,||93 cllillflm I o 2
L f | Span Pair
| Span Center
Off
More
o5 BH 100 kHz $UBH 300 kHz e 01 1of2
File Operation Status. A:\SE2.GIF file saved
| Marker
Select Marker
1 2 3 4
Normal
Delta
Marker
dn | 3.080000000 GHz o Dekl_ta Ea.{g
- Facein -
LaRy —3715@ dBm Ref g a
Span Pair
. Span Center
?-. Pt " e it Nt
Lpreghrten, T TR e A g e M P i bt s P off
j _ More
|1 Hz #\B > ot 1of 2

File Operation Status, A:\SE3.GIF file saved
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10. Measurement of radiated disturbance (Single Antenna Model : FDC-08)

Above 30 MHz Electric Field strength was measured in accordance with FCC Part 15 (2007) &
ANSI C 63.4 (2003). The test setup was made according to FCC Part 15 (2007) & ANSI C 63.4

(2003) on an open test site, which allows a 3m distance measurement. The EUT was placed in

the center of wooden turntable. The height of this table was 0.8m. The measurement was

conducted with both horizontal and vertical antenna polarization. The turntable has fully rotated.

For further description of the configuration refer to the picture of the test setup.

10.1 Measurement equipments (Single Antenna Model : FDC-08)

Equipment Name Type Manufacturer Serial No. Calibrgt?c):; date
TEST Receiver ESVS10 Rohde & Schwarz 838562/002 2009. 1. 24
Spectrum Analyzer R3262C ADVANTEST 61720116 2008. 4. 20
LogBicon Antenna VULB 9160 Schwarzbeck 3142 2008. 5. 07
Turn Table 2087 EMCO 2129 -
Antenna Mast 2070-01 EMCO 9702-203 -
ANT Mast Controller 2090 EMCO 1535 -
Horn Antenna BBHA 9120 D Schwarzbeck 469 2008. 6. 05
Amplifier 8447F HP 2805A02972 2008. 6. 26
Turn Table Controller 2090 EMCO 1535 -
Spectrum Analyzer R3273 ADVANTEST 121200664 2008. 11. 27
PREAMPLIFIER 84498 HP 3008A00581 2009. 3. 07

10.2 Environmental Condition (Single Antenna Model : FDC-08)

Test Place
Temperature (°C)
Humidity (%)

: Open site(3m)

157C

© 68 %
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10. Measurement of radiated disturbance (Single Antenna Model : FSC-06)

Above 30 MHz Electric Field strength was measured in accordance with FCC Part 15 (2007) &
ANSI C 63.4 (2003). The test setup was made according to FCC Part 15 (2007) & ANSI C 63.4

(2003) on an open test site, which allows a 3m distance measurement. The EUT was placed in

the center of wooden turntable. The height of this table was 0.8m. The measurement was

conducted with both horizontal and vertical antenna polarization. The turntable has fully rotated.

For further description of the configuration refer to the picture of the test setup.

10.1 Measurement equipments (Single Antenna Model : FSC-06)

Equipment Name Type Manufacturer Serial No. Calibrgt?c):; date
TEST Receiver ESVS10 Rohde & Schwarz 838562/002 2009. 1. 24
Spectrum Analyzer R3262C ADVANTEST 61720116 2008. 4. 20
LogBicon Antenna VULB 9160 Schwarzbeck 3142 2008. 5. 07
Turn Table 2087 EMCO 2129 -
Antenna Mast 2070-01 EMCO 9702-203 -
ANT Mast Controller 2090 EMCO 1535 -
Horn Antenna BBHA 9120 D Schwarzbeck 469 2008. 6. 05
Amplifier 8447F HP 2805A02972 2008. 6. 26
Turn Table Controller 2090 EMCO 1535 -
Spectrum Analyzer R3273 ADVANTEST 121200664 2008. 11. 27
PREAMPLIFIER 84498 HP 3008A00581 2009. 3. 07

10.2 Environmental Condition (Single Antenna Model : FSC-06)

Test Place : Open site(3m)
Temperature (°C) 18 C
Humidity (%) D67 %
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10. Measurement of radiated disturbance (Dual Antenna Model : FSDC-07)

Above 30 MHz Electric Field strength was measured in accordance with FCC Part 15 (2007) &
ANSI C 63.4 (2003). The test setup was made according to FCC Part 15 (2007) & ANSI C 63.4

(2003) on an open test site, which allows a 3m distance measurement. The EUT was placed in

the center of wooden turntable. The height of this table was 0.8m. The measurement was

conducted with both horizontal and vertical antenna polarization. The turntable has fully rotated.

For further description of the configuration refer to the picture of the test setup.

10.1 Measurement equipments (Dual Antenna Model : FSDC-07)

Equipment Name Type Manufacturer Serial No. Calibrgt?c):; date
TEST Receiver ESVS10 Rohde & Schwarz 838562/002 2009. 1. 24
Spectrum Analyzer R3262C ADVANTEST 61720116 2008. 4. 20
LogBicon Antenna VULB 9160 Schwarzbeck 3142 2008. 5. 07
Turn Table 2087 EMCO 2129 -
Antenna Mast 2070-01 EMCO 9702-203 -
ANT Mast Controller 2090 EMCO 1535 -
Horn Antenna BBHA 9120 D Schwarzbeck 469 2008. 6. 05
Amplifier 8447F HP 2805A02972 2008. 6. 26
Turn Table Controller 2090 EMCO 1535 -
Spectrum Analyzer R3273 ADVANTEST 121200664 2008. 11. 27
PREAMPLIFIER 84498 HP 3008A00581 2009. 3. 07
10.2 Environmental Condition (Dual Antenna Model : FSDC-07)

Test Place : Open site(3m)
Temperature (°C) 15T
Humidity (%) D48 %
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10.3—-1 Test data (Single Antenna Model : FDC-08)

Test Date : 14-Apr-08 Measurement Distance : 3m
) . ) Correction Factor Result Value
Frequency Reading Position| Height
(MHz) (dBWV) (V/H) (m) |Ant Factor| Cable |  Limit Result | Margin
(dB) (dB) | (dB&/m) | (dB&V/m)| (dB)

30.40 20.10 V 1.0 11.12 0.2 40.0 31.42 -8.58
68.98 24.20 V 1.0 10.72 0.9 40.0 35.81 -4.19
70.64 24.30 H 3.0 9.86 0.9 40.0 35.06 -4.94
77.20 23.00 H 2.5 8.93 0.8 40.0 32.72 -7.28
107.89 20.70 H 3.0 9.36 1.2 43.5 31.25 -12.25
126.20 19.80 V 1.0 11.18 1.4 43.5 32.37 -11.13
240.02 10.40 V 1.0 11.14 2.6 46.0 24.14 |-21.86
279.99 8.60 H 1.1 12.18 2.8 46.0 23.56 -22.44
372.37 7.80 H 1.0 14.47 3.4 46.0 25.65 -20.35
384.40 11.90 H 1.0 14.89 3.6 46.0 30.38 -15.62
420.43 11.20 H 1.0 15.86 3.8 46.0 30.86 -15.14
444 46 10.10 H 1.0 16.41 4.0 46.0 30.51 -15.49

H : Horizontal, V : Vertical

*CL = Cable Loss—Amplifier Gain(In case of above1000Mhz)

*CL = Cable Loss(In case of below1000Mhz)

Remark

*Checked in max located antenna and the maximum measured data were reported.
*The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120KHz for
Quasi—peak detection at frequency below 1GHz.
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10.3—-1 Test data (Single Antenna Model : FSC-06)

Test Date : 7—-Apr—08 Measurement Distance : 3m
) . ) Correction Factor Result Value
Frequency Reading Position| Height
(MHz) (dBWV) (V/H) (m) |Ant Factor| Cable |  Limit Result | Margin
(dB) (dB) | (dB&/m) | (dB&V/m)| (dB)

32.04 17.80 V 1.0 11.12 0.2 40.0 29.12 -10.88
67.79 23.20 V 1.0 10.72 0.9 40.0 34.81 -5.19
70.32 24.10 H 3.0 9.86 0.9 40.0 34.86 -5.14
77.40 22.80 H 2.5 8.93 0.8 40.0 32.52 -7.48
108.11 21.80 H 3.0 9.36 1.2 43.5 32.35 -11.15
120.36 18.10 V 1.0 11.17 1.4 43.5 30.67 -12.83
134.86 16.50 H 2.4 11.96 1.4 43.5 29.85 -13.65
139.44 17.60 V 1.0 11.97 1.4 43.5 30.96 -12.54
240.04 10.30 V 1.0 11.14 2.6 46.0 24.04 |-21.96
280.00 8.40 H 1.2 12.47 2.8 46.0 23.67 -22.33
372.38 8.00 H 1.0 14.47 3.4 46.0 25.85 -20.15
384.41 12.00 H 1.0 14.89 3.6 46.0 30.48 -15.52
420.43 11.00 H 1.0 15.86 3.8 46.0 30.66 -15.34
444 .45 9.90 H 1.0 16.41 4.0 46.0 30.31 -15.69

H : Horizontal, V : Vertical

*CL = Cable Loss—Amplifier Gain(In case of above1000Mhz)

*CL = Cable Loss(In case of below1000Mhz)

Remark

*Checked in max located antenna and the maximum measured data were reported.
*The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120KHz for
Quasi—peak detection at frequency below 1GHz.
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10.3—-1 Test data (Dual Antenna Model : FSDC-07)

Test Date : 7—-Apr—08 Measurement Distance : 3m
) . ) Correction Factor Result Value
Frequency Reading Position | Height
(MHz) (dBWV) (V/H) (m) |Ant Factor| Cable |  Limit Result | Margin
(dB) (dB) | (dB&V/m) | (dB&V/m) | (dB)

32.03 19.10 Vv 1.0 11.12 0.2 40.0 30.42 -9.58
65.80 18.40 Vv 1.0 10.71 0.9 40.0 30.01 -9.99
70.90 23.80 H 3.0 9.86 0.9 40.0 34.56 -5.44
75.20 21.90 H 2.4 8.92 0.8 40.0 31.62 -8.38
105.44 21.80 H 2.9 9.35 1.2 43.5 32.35 [-11.15
133.64 16.70 H 2.3 11.96 1.4 43.5 30.05 [-13.45
240.04 10.50 Vv 1.0 11.14 2.6 46.0 24.24 |-21.76
280.01 8.50 H 1.3 12.47 2.8 46.0 23.77 |-22.283
372.37 8.10 H 1.0 14.47 3.4 46.0 25.95 [-20.05
384.40 11.80 H 1.0 14.89 3.6 46.0 30.28 [-15.72
420.44 11.20 H 1.0 15.86 3.8 46.0 30.86 [-15.14
444 .46 10.10 H 1.0 16.41 4.0 46.0 30.51 -15.49

H : Horizontal, V : Vertical

*CL = Cable Loss—Amplifier Gain(In case of above1000Mhz)

*CL = Cable Loss(In case of below1000Mhz)

Remark *Checked in max located antenna and the maximum measured data were reported.
*The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120KHz for
Quasi—peak detection at frequency below 1GHz.
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10.3-2 Test data (CHO) - (Single Antenna Model : FDC-08)

Test Date : 15-Apr-08 Measurement Distance : 3m
Frequency Reading Position | Height Correction Factor Result Value
(MHz) (dBV) (V/H) (m) |Ant Factor| Cable |  Limit Result | Margin
(dB) (dB) [ (dB#V/m) | (dB4&V/m) | (dB)
Quasi—peak
902.75 100.20 H 2.0 23.21 6.5 0B 129.91 -
902.75 100.60 % 1.0 23.21 6.5 0B 130.31 -
PEAK(RBW / VBW-1MHz)
1805.50 49.81 H 1.6 25.15 [-28.0 74.0 46.96 |-27.04
1805.50 52.00 V 1.2 25.15 |-28.0 74.0 49.15 |-24.85
2708.25 44.40 H 2.0 27.68 |-29.2 74.0 42.88 |-31.12
2708.25 44.46 V 1.2 27.68 |-29.2 74.0 42.94 |-31.06
3611.00 44.99 H 1.2 28.72 |-28.8 74.0 44.91 |-29.09
3611.00 45.62 V 1.5 28.72 |-28.8 74.0 4554 |-28.46
AV(RBW 1MHz / VBW 10Hz)
1805.50 42.55 H 1.6 25.15 |-28.0 54.0 39.70 [-14.30
1805.50 46.34 % 1.2 25.15 |-28.0 54.0 43.49 |-10.51
2708.25 32.23 H 2.0 27.68 |-29.2 54.0 30.71  [-23.29
2708.25 33.80 % 1.2 27.68 |-29.2 54.0 32.28 [-21.72
3611.00 34.20 H 1.2 28.72 |-28.8 54.0 34.12 [-19.88
3611.00 36.80 V 1.5 28.72 |-28.8 54.0 36.72 |-17.28
H : Horizontal, V:Vertical ~TEST MODE : CH 0 (902.75MHz)
*The TX signal isn't detected from 5th harmonics. *OB = Operating band
Remark *Checked in max located antenna and the maximum measured data were reported.

*CL = Cable Loss—Amplifier Gain(In case of above 1000Mhz)
*CL = Cable Loss(In case of below 1000Mhz)
*Reading (dB4V) = Quasi—-peak Value (In Case of below 1000Mhz)
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10.3-2 Test data (CHO) — (Single Antenna Model : FSC-06)

Test Date : 8-Apr—08 Measurement Distance : 3m
Frequency Reading Position | Height Correction Factor Result Value
(MHz) (dBV) (V/H) (m) |Ant Factor| Cable |  Limit Result | Margin
(dB) (dB) [ (dB#V/m) | (dBA&V/m) [ (dB)
Quasi—peak
902.75 100.10 H 1.6 23.21 6.5 0B 129.81 -
902.75 99.20 V 1.2 23.21 6.5 0B 128.91 -
PEAK(RBW / VBW-1MHz)
1805.50 47.81 H 1.8 25.15 |-28.0 74.0 44.96 |-29.04
1805.50 49.64 % 1.7 25.15 |-28.0 74.0 46.79 |-27.21
2708.25 44.05 H 1.4 27.68 |-29.2 74.0 42.53 |-31.47
2708.25 44.22 % 2.0 27.68 |-29.2 74.0 42.70 |-31.30
3611.00 44.46 H 1.6 27.68 |-29.2 74.0 42.94 |-31.06
3611.00 45.59 % 1.4 27.68 |-29.2 74.0 44.07 |-29.93
AV(RBW 1MHz / VBW 10Hz)
1805.50 40.50 H 1.8 25.15 |-28.0 54.0 37.65 [-16.35
1805.50 43.25 V 1.7 25.15 |-28.0 54.0 40.40 |-13.60
2708.25 33.30 H 1.4 27.68 |-29.2 54.0 31.78 [-22.22
2708.25 32.31 V 2.0 27.68 |-29.2 54.0 30.79 [-23.21
3611.00 33.16 H 1.6 27.68 |-29.2 54.0 31.64 |[-22.36
3611.00 35.65 % 1.4 27.68 |-29.2 54.0 34.13 [-19.87
H : Horizontal, V:Vertical ~TEST MODE : CH 0 (902.75MHz)
*The TX signal isn't detected from 5th harmonics. *OB = Operating band
Remark *Checked in max located antenna and the maximum measured data were reported.

*CL = Cable Loss—Amplifier Gain(In case of above 1000Mhz)
*CL = Cable Loss(In case of below 1000Mhz)
*Reading (dB4V) = Quasi—-peak Value (In Case of below 1000Mhz)
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10.3-2 Test data (CHO) — (Dual Antenna Model : FSDC-07)

Test Date : 8-Apr—08 Measurement Distance : 3m
Frequency Reading Position | Height Correction Factor Result Value
(MHz) (dBAV) (V/H) (m) |Ant Factor|[ Cable |  Limit Result | Margin
(dB) (dB) [ (dB#V/m) | (dB4&V/m) [ (dB)
Quasi-peak
902.75 100.80 H 1.6 23.21 6.5 *0B 130.51 -
902.75 100.50 V 1.2 23.21 6.5 *0B 130.21 -
PEAK(RBW / VBW-1MHz)
1805.50 46.52 H 1.5 25.15 |-28.0 74.0 43.67 |-30.33
1805.50 46.74 V 1.0 25.15 |-28.0 74.0 43.89 |-30.11
2708.25 45.50 H 1.4 27.68 |-29.2 74.0 43.98 |-30.02
2708.25 47.09 V 1.7 27.68 |-29.2 74.0 45.57 |-28.43
3611.00 45.40 H 1.6 27.68 |-29.2 74.0 43.88 |-30.12
3611.00 46.60 V 1.4 27.68 |-29.2 74.0 45.08 |-28.92
AV(RBW 1MHz / VBW 10Hz)
1805.50 33.90 H 1.5 25.15 |-28.0 54.0 31.05 |-22.95
1805.50 34.09 V 1.0 25.15 |-28.0 54.0 31.24 |-22.76
2708.25 33.32 H 1.4 27.68 |-29.2 54.0 31.80 |-22.20
2708.25 34.84 V 1.7 27.68 |-29.2 54.0 33.32 |-20.68
3611.00 34.42 H 1.6 27.68 |-29.2 54.0 32.90 |-21.10
3611.00 36.70 V 1.4 27.68 |-29.2 54.0 35.18 |-18.82
H : Horizontal, V:Vertical TEST MODE : CH 0 (902.75MHz)
«The TX signal isn't detected from 5th harmonics. *OB = Operating band
Remark *Checked in max located antenna and the maximum measured data were reported.

*CL = Cable Loss-Amplifier Gain(In case of above 1000Mhz)
*CL = Cable Loss(In case of below 1000Mhz)
*Reading (dB&V) = Quasi—-peak Value (In Case of below 1000Mhz)
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10.3-3 Test data (CH25) - (Single Antenna Model : FDC-08)

Test Date : 15-Apr-08 Measurement Distance : 3m
Frequency Reading Position | Height Correction Factor Result Value
(MHz) (dBWV) (V/H) (m) |Ant Factor| Cable |  Limit Result | Margin
(dB) (dB) [ (dB#V/m) | (dB&V/m) | (dB)
Quasi—peak
915.25 97.80 H 2.0 23.23 6.5 0B 127.53 -
915.25 100.40 V 1.0 23.23 6.5 0B 130.13 -
PEAK(RBW / VBW-1MHz)
1830.50 48.04 H 1.0 25.21 [-29.1 74.0 4415 1-29.85
1830.50 49.66 V 1.7 25.21 [-29.1 74.0 45.77 |-28.28
2745.75 44.09 H 1.2 27.77 |-29.9 74.0 41.96 |-32.04
2745.75 44.64 V 1.0 27.77 |-29.9 74.0 42.51 |-31.49
3661.00 44.46 H 1.8 28.82 |-29.5 74.0 43.78 |-30.22
3661.00 45.66 V 1.3 28.82 |-29.5 74.0 44.98 |-29.02
AV(RBW 1MHz / VBW 10Hz)
1830.50 39.95 H 1.0 25.21 [-29.1 54.0 36.06 ([-17.94
1830.50 42.65 % 1.7 25.21 [-29.1 54.0 38.76 [-15.24
2745.75 32.00 H 1.2 27.77 |-29.9 54.0 29.87 [-24.13
2745.75 33.12 V 1.0 27.77 |-29.9 54.0 30.99 ([-23.01
3661.00 33.10 H 1.8 28.82 |-29.5 54.0 32.42 |-21.58
3661.00 35.22 V 1.3 28.82 |-29.5 54.0 34.54 [-19.46
H : Horizontal, V: Vertical ~TEST MODE : CH 25 (915.25MHz)
*The TX signal isn't detected from 5th harmonics. *OB = Operating band
Rermark *Checked in max located antenna and the maximum measured data were reported.

*CL = Cable Loss-Amplifier Gain(In case of above 1000Mhz)
*CL = Cable Loss(In case of below 1000Mhz)
*Reading (dBAV) = Quasi—peak Value (In Case of below 1000Mhz)
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10.3-3 Test data (CH25) - (Single Antenna Model : FSC-06)

Test Date : 8-Apr—08 Measurement Distance : 3m
Frequency Reading Position | Height Correction Factor Result Value
(MHz) (dBWV) (V/H) (m) |Ant Factor| Cable |  Limit Result | Margin
(dB) (dB) [ (dB#V/m) | (dBA&V/m) [ (dB)
Quasi—peak
915.25 100.10 H 1.5 23.23 6.5 0B 129.83 -
915.25 99.30 V 1.1 23.23 6.5 0B 129.03 -
PEAK(RBW / VBW-1MHz)
1830.50 47.55 H 1.6 25.21 [-29.1 74.0 43.66 |-30.34
1830.50 48.59 V 1.2 25.21 [-29.1 74.0 44.70 1-29.30
2745.75 44.48 H 1.0 27.77 |-29.9 74.0 42.35 |-31.65
2745.75 43.30 V 1.3 27.77 |-29.9 74.0 4117 |-32.83
3661.00 44.70 H 1.8 27.77 |-29.9 74.0 42.57 |-31.43
3661.00 46.07 % 1.1 27.77 |-29.9 74.0 43.94 |-30.06
AV(RBW 1MHz / VBW 10Hz)
1830.50 39.90 H 1.6 25.21 [-29.1 54.0 36.01 [-17.99
1830.50 42.30 % 1.2 25.21 [-29.1 54.0 38.41 [-15.59
2745.75 33.10 H 1.0 27.77 |-29.9 54.0 30.97 [-23.03
2745.75 32.31 % 1.3 27.77 |-29.9 54.0 30.18 [-23.82
3661.00 33.09 H 1.8 27.77 |-29.9 54.0 30.96 [-23.04
3661.00 37.15 V 1.1 27.77 |-29.9 54.0 35.02 [-18.98
H : Horizontal, V: Vertical ~TEST MODE : CH 25 (915.25MHz)
*The TX signal isn't detected from 5th harmonics. *OB = Operating band
Rermark *Checked in max located antenna and the maximum measured data were reported.

*CL = Cable Loss—Amplifier Gain(In case of above 1000Mhz)
*CL = Cable Loss(In case of below 1000Mhz)
*Reading (dBAV) = Quasi—peak Value (In Case of below 1000Mhz)
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10.3-3 Test data (CH25) — (Dual Antenna Model : FSDC-07)

Test Date : 8-Apr—08 Measurement Distance : 3m
Frequency Reading Position | Height Correction Factor Result Value
(MHz) (dBWV) (V/H) (m) |Ant Factor| Cable |  Limit Result | Margin
(dB) (dB) [ (dB#V/m) | (dBA&V/m) [ (dB)
Quasi—peak
915.25 100.20 H 1.5 23.23 6.5 0B 129.93 -
915.25 100.80 V 1.1 23.23 6.5 0B 130.53 -
PEAK(RBW / VBW-1MHz)
1830.50 47.70 H 1.2 25.21 [-29.1 74.0 43.81 |-30.19
1830.50 48.60 V 1.1 25.21 [-29.1 74.0 44.71  |-29.29
2745.75 46.40 H 1.5 27.77 |-29.9 74.0 44.27 |-29.73
2745.75 46.20 V 1.7 27.77 |-29.9 74.0 44.07 |-29.93
3661.00 45.80 H 1.8 27.77 |-29.9 74.0 43.67 |-30.33
3661.00 47.21 % 1.1 27.77 |-29.9 74.0 45.08 |-28.92
AV(RBW 1MHz / VBW 10Hz)
1830.50 36.90 H 1.2 25.21 [-29.1 54.0 33.01 [-20.99
1830.50 36.20 % 1.1 25.21 [-29.1 54.0 32.31 [-21.69
2745.75 33.80 H 1.5 27.77 |-29.9 54.0 31.67 [-22.33
2745.75 33.80 % 1.7 27.77 |-29.9 54.0 31.67 [-22.33
3661.00 35.10 H 1.8 27.77 |-29.9 54.0 32.97 [-21.03
3661.00 39.80 V 1.1 27.77 |-29.9 54.0 37.67 [-16.33
H : Horizontal, V: Vertical ~TEST MODE : CH 25 (915.25MHz)
*The TX signal isn't detected from 5th harmonics. *OB = Operating band
Rermark *Checked in max located antenna and the maximum measured data were reported.

*CL = Cable Loss—Amplifier Gain(In case of above 1000Mhz)
*CL = Cable Loss(In case of below 1000Mhz)
*Reading (dBAV) = Quasi—peak Value (In Case of below 1000Mhz)
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10.3-4 Test data (CH49) - (Single Antenna Model : FDC-08)

Test Date : 15-Apr-08 Measurement Distance : 3m
Frequency Reading | Position| Height Correction Factor Result Value
(MHz) (dBAV) (V/H) (m) |Ant Factor[ Cable |  Limit Result | Margin
(dB) (dB) | (dB&V/m) | (dB&V/m) | (dB)
Quasi—-peak
927.25 98.80 2.0 23.54 6.6 *OB 128.94 -
927.25 99.10 1.0 23.54 6.6 *OB 129.24 -
PEAK(RBW / VBW-1MHz)
1001.08 45.20 H 1.1 23.57 |-34.0 74.0 34.82 |-39.18
1001.08 44.40 V 1.0 23.57 |-34.0 74.0 34.02 |-39.98
1854.50 46.58 H 1.1 25.26  |-30.1 74.0 41.74 |-32.26
1854.50 47.88 V 1.5 25.26  |-30.1 74.0 43.04 [-30.96
2781.75 44.26 H 2.0 27.86 |-30.7 74.0 41.42 |-32.58
2781.75 45.05 V 1.2 27.86 |-30.7 74.0 42.21  [-31.79
3709.00 45.75 H 1.1 28.89 |-28.9 74.0 45.74 |-28.26
3709.00 48.94 V 1.4 28.89 |-28.9 74.0 48.93 [-25.07
AV(RBW 1MHz / VBW 10Hz)
1001.08 35.30 H 1.1 23.57 |-34.0 54.0 24.92 |-29.08
1001.08 33.40 V 1.0 23.57 |-34.0 54.0 23.02 |-30.98
1854.50 37.58 H 1.1 25.26 |-30.1 54.0 32.74 |-21.26
1854.50 40.00 V 1.5 25.26  |-30.1 54.0 35.16 |-18.84
2781.75 32.74 H 2.0 27.86 |-30.7 54.0 29.90 |-24.10
2781.75 34.36 V 1.2 27.86 |-30.7 54.0 31.52 |-22.48
3709.00 36.59 H 1.1 28.89 |-28.9 54.0 36.58 |-17.42
3709.00 41.20 V 1.4 28.89 |-28.9 54.0 41.19 [-12.81
Fhe TX sanai 't detacted fom 5t hatmonics, s0F = Oseraling banc
Rermark *Checked in max located antenna and the maximum measured data were reported.

*CL = Cable Loss—-Amplifier Gain(In case of above 1000Mhz)
*CL = Cable Loss(In case of below 1000Mhz)
*Reading (dB&V) = Quasi—-peak Value (In Case of below 1000Mhz)
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10.3-4 Test data (CH49) - (Single Antenna Model : FSC-06)

Test Date : 8-Apr—-08 Measurement Distance : 3m
Frequency Reading | Position | Height Correction Factor Result Value
(MHz) (dBwV) (V/H) (m) |Ant Factor| Cable | Limit Result | Margin
(dB) (dB) | (dB#V/m) | (dB&V/m) [ (dB)
Quasi—peak
927.25 99.58 1.1 23.54 6.6 OB 129.72 -
927.25 98.60 1.5 23.54 6.6 *OB 128.74 -
PEAK(RBW / VBW-1MHz)
1001.16 44.30 H 1.3 23.57 |-34.0 74.0 33.92 [-40.08
1001.16 4410 V 1.2 23.57 |-34.0 74.0 33.72 [-40.28
1854.50 45.34 H 1.9 25.26 |-30.1 74.0 40.50 [-33.50
1854.50 47.04 V 1.7 25.26 |-30.1 74.0 42.20 [-31.80
2781.75 44.21 H 1.1 27.86 |-30.7 74.0 41.37 [-32.63
2781.75 44.42 V 1.5 27.86 |-30.7 74.0 41.58 [-32.42
3709.00 45.48 H 1.8 25.26 |-30.1 74.0 40.64 [-33.36
3709.00 47.02 V 1.1 25.26 |-30.1 74.0 42.18 [-31.82
AV(RBW 1MHz / VBW 10Hz)
1001.16 34.20 H 1.3 23.57 |-34.0 54.0 23.82 [-30.18
1001.16 33.40 V 1.2 23.57 |-34.0 54.0 23.02 [-30.98
1854.50 34.57 H 1.9 25.26  |-30.1 54.0 29.73 |-24.27
1854.50 39.80 V 1.7 25.26 |-30.1 54.0 34.96 |[-19.04
2781.75 32.98 H 1.1 27.86 |-30.7 54.0 30.14 |-23.86
2781.75 32.85 V 1.5 27.86 |-30.7 54.0 30.01 [-23.99
3709.00 34.81 H 1.8 27.86 |-30.7 54.0 31.97 |[-22.08
3709.00 38.12 V 1.1 27.86 |-30.7 54.0 356.28 |[-18.72
Fhe TX sanalfn't detected fom 5t atmanice. =0F - Operating band
Rermark *Checked in max located antenna and the maximum measured data were reported.

*CL = Cable Loss-Amplifier Gain(In case of above 1000Mhz)
*CL = Cable Loss(In case of below 1000Mhz)
*Reading (dB/AV) = Quasi—peak Value (In Case of below 1000Mhz)
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10.3-4 Test data (CH49) - (Dual Antenna Model : FSDC-07)

Test Date : 8-Apr—08 Measurement Distance : 3m
Frequency Reading Position | Height Correction Factor Result Value
(MHz) (dBV) (V/H) (m) Ant Factor| Cable Limit Result | Margin
(dB) (dB) | (dB&V/m) | (dB#V/m) | (dB)
Quasi—peak
927.25 99.20 1.1 23.54 6.6 OB 129.34 -
927.25 99.70 1.4 23.54 6.6 *OB 129.84 -
PEAK(RBW / VBW-1MHz)
1001.68 45.30 H 1.1 23.57 |-34.0 74.0 34.92 |-39.08
1001.68 44.20 \% 1.0 23.57 |-34.0 74.0 33.82 |-40.18
1854.50 46.30 H 1.1 25.26 |-30.1 74.0 41.46 |-32.54
1854.50 44.80 \% 1.0 25.26 |-30.1 74.0 39.96 |-34.04
2781.75 55.50 H 1.0 27.86 |-30.7 74.0 52.66 |-21.34
2781.75 52.80 V 1.0 27.86 |-30.7 74.0 49.96 |-24.04
3709.00 46.48 H 1.8 28.89 |-28.9 74.0 46.47 |-27.53
3709.00 49.06 V 1.1 28.89 |-28.9 74.0 49.05 |[-24.95
AV(RBW 1MHz / VBW 10Hz)
1001.68 35.40 H 1.1 23.57 |-34.0 54.0 25.02 |-28.98
1001.68 34.20 V 1.0 23.57 |-34.0 54.0 23.82 |-30.18
1854.50 38.20 H 1.1 25.26 |-30.1 54.0 33.36 |-20.64
1854.50 34.23 V 1.0 25.26 |-30.1 54.0 29.39 |-24.61
2781.75 51.02 H 1.0 27.86 |-30.7 54.0 48.18 -5.82
2781.75 47.40 V 1.0 27.86 |-30.7 54.0 44.56 -9.44
3709.00 36.98 H 1.8 28.89 |-28.9 54.0 36.97 |-17.03
3709.00 42.16 V 1.1 28.89 |-28.9 54.0 42.15 [-11.85
H : Horizontal, V: Vertical ~TEST MODE : CH 49 (927.25MHz)
«The TX signal isn't detected from 5th harmonics. *OB = Operating band
Rermark *Checked in max located antenna and the maximum measured data were reported.

*CL = Cable Loss—Amplifier Gain(In case of above 1000Mhz)
*CL = Cable Loss(In case of below 1000Mhz)
*Reading (dBAV) = Quasi—-peak Value (In Case of below 1000Mhz)
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10.4 Restricted Band Edges (Single Antenna Model : FDC-08)
Band Edges(CH Low)

Detector mode:Peak Polarity:Horizontal
RETT 120 KH= Mark =1 = [T1 1
MT 2 m= 1=a.15 A Al
Attt 10 dAE ATTT O FPEREAMF OFF 14 0420000000 MH=
BN Marker 1 [T1 ]
100, F = A |t
B SQO0Z. TSO00003 00 MH=
I
D | 3
==
= |
- [
B 1
E L
] AT AT e ot e e o e
F1l
S04 MH= 240 MH=
Comment - EPEEMSOO—-—FROL1 SIMNGLE AT EINITA CFDC —08 ) HOER
Dat =: 1OoO. AFPER._=Z008 1lea:-5=2: 10
Detector mode:Peak Polarity:Vertical
RETT i=0 FKKH= Marh =1 B [T 1
MT 2 m = 1Lo0O. o8 A i
At e R} A ATTT O PREAME OFF QO TSESO000000 MH=
LR Markexr = [T1 ]
1a_ga8a A T
B S1lEZ. 2400000300 M=
e =
== |

e
S04 MH= S 40 MHx=
Comment : REMSOO-—RO1 SIINGLE ANTENNHN:A (FDE-—08) WEER
Dat =: 1o.AFPR._=Z008 18:54: 50
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(Single Antenna Model : FDC-08)
Band Edges(CH High)

Detector mode:Peak Polarity:Horizontal

BETT 120 kH= Mark=x = [T1 1
MT a1 me= 8. =26 AR T
Attt 10 AF ATTT O FPEREAMFPF OFF 1. ooloaadoad CHa=
B 920 MH=940 MH=S950 MH=S9S 0 | MH=9 7O MH=9890 MH=990 MHS L eFes 1 [T|L1 ] 0= CH=
ala_.aa e
B SET. z200oo OO0 =
= iy Marklrx = I[TL 1
== = e oy g
slo. 2zo000000 MH=S
L,
N [T
-
g I
A L g i . " e
L T e s AT N i, SRl N I g L Rt Sl
Fp
S 20 MH= 1.0=24 GH=
Comme ¥t - PEMSOO—FRO1 SIMNGLE AINT EINITA (FDC—08 ) HOR
D ac =: 10. AFER._Z008 1e:-:=Z0:- =
BETT 120 kH= Mark=x = [T1 1
MT 1 m= 2592 4dEpvw
Attt 10 4 AUTO FREAMF OFF 1. 001220000 GHs
SLEpr 920 MHzS940 MH=SS50 MHzSSO | MH=S70 MH=zSS80 MH=S990 MHsiobRFEs 1 [T(11l] 02 GH=
E als.15 d.gpv
B SET. 220000000 H=
= = Marklrx = [TL 1
e — Ther s
slo. 120000000 MH=s
U,
i ”I Al 2 n . ik
g o i = == el
Fh
S 20 MH= 1.0=24 GH=
Comment : BREMSO0OO-—FRO0l SINGLE ANTENNA (FDC—-08) WER
Dat=-: 10. AFR._ 008 le:-==: 09
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(Single Antenna Model : FSC-06)
Band Edges(CH Low)

Detector mode:Peak

Comment

Dat =:

Detector mode:Peak

©omments :

Dat =:

Polarity:Horizontal

Attt 10 4d5 ATTTO

RETLT

PREAMF OFF

120 KKH= Mark=x» = [T 1
MT 1 m=

12,15 4dB1 W
Sl4. 040000000 MH=

Mark=x 1 [T1 ]}
100. 3= ABpW
B Soz. yeE0000F 00 MH=
L
[ -
= |
| 1
B 1
d |
[~ L e e s LS e b ot

S04 MH=

18:-:5=2: 10

PEMSOO—-—FRO1l SIMNGLE AINTEINIA (FDC —08 HOFR
1O0_ APR._Z008

Polarity:Vertical

BREW 120 KH= Mark=xr 1 [T1 1
1o0. 08 4B Wy
SO0Z. FTEOO000000 PMEHx

At+t 10 4 AITTO

T 1 m=
FREAMEF OFF

DS940 MH=

Markex = [T1 1}

1. g8 451

S1Z. 240000 G 00 MHs

i

S04 MH=

18:54: 50

REEMS00— R0l SINGLE AMNTENINA (FDO-08) WEER
1o.AFPR._=Z008

S 40 MHx=
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(Single Antenna Model : FSC-06)
Band Edges(CH High)

Detector mode:Peak Polarity:Horizontal

BREW
T
FPREAMEF OFF

1 m=
Attt 10 4 ATTTO

120 KH= Marke=xr = [T1 1]

Eo. 25 4ABaw
1. 001080000 SHxm

A 920 MH=zS40 MH=SS50 MH=zSG50 | MH=S 70 MH=zSS0 MH=SS90 MHSiobhGEEs 1 0 [T|11l] 02 GHs

ale.as e

B SET. saoojooooo H=
Markl=x> = [Tf1 1

o e e n oy a
0. 0000000 MH=

B — it S L N e R ey
PR
=T=qu} MH= 1 _oO=4 CH=
Comme it - PEMOOO—FRO1 SETITMNGLE ATIT ETTET & CFDC — 08 ) HOFR
D at =: 1L0_. aAaFPR._=Z008 18 :-20: 232
Detector mode:Peak Polarity:Vertical
PETT 1Z20 FH= Marh =1 =2 [T1 1
MT B me= Es_ 9= AF Al

Attt 10 4A5 ATTTO PREAMF OFF

1. 001220000 GH=

920 MH=x94 0 MH=x3950 MH=9CSO | MH=970 M990 HMH=330

MH g o hoEF s O [T|L1 31 0= GH=

ala_1s d.gpv
B SET. 220000000 H=
= Marklrx = [TL 1
= | At PRSP

SO0, 120000000 MH=

i

920 MH=

PEMSOO—-—FRO1l SINGLE AINTEININA (FDOC —08 ) TER
1O0_ APR._Z008 1la:-=2z: 09

Comment
Dat =:

1.0=24 EH=
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(Dual Antenna Model : FSDC-07)
Band Edges(CH Low)

Detector mode:Peak Polarity:Horizontal
RETT 120 KH= Mark =1 = [T1 1
MT 2 m=

Attt 10 4d5 ATTTO

PREAMF OFF

12,15 4dB1 W
Sl4. 040000000 MH=

Mark=x 1 [T1 ]}
100. 3= ABpW
B Soz. yeE0000F 00 MH=
L
o | r
= |
| 1
B 1
d |
[~ L e e s LS e b ot
Fl

S04 MH=

DS940 MH=

Commemnt : REMSO0O0O-—RO1 SINGLE ANTENNA {(FDC-—08; HOER
Date: l1o0.AFPR_z008 18:52: 10
REW 120 kKH= Mark=x 1 [TL1 1
mT 1 m= 1o00. 08 4ABpw
Attt 10 4B ATUTO PREAMF OFF S0Z. FS0000000 MH=
2w Markex = [T1 J
1e.g88 d4dBpw
B =1z. zao0000do0 MH=
L
s |
==
B ﬁl
| 1 m
= TP
LS o — ﬁ;;
F1i
S04 MH= S 40 MH=
Commemnt : REMSO0O—RO1l SINGLE ANTENNA (FDE-—08) WEER
Date: l1o.AFPR_=008 18:54: 50
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(Dual Antenna Model : FSDC-07)
Band Edges(CH High)

Detector mode:Peak Polarity:Horizontal

RETLT
T 1 m=

At+t 10 45 AITTO FPREAMEF OFF

120 KH= Mark=» 3= [T1 1

=E_. 25 4ABjW
1. 001080000 GHx

S20 MH=940 MH=950 MH=950 | MH=S 70 HMH=980 HMH=S90 MHSI b LGS 1 [T|I1L1 1 0= GH=

ala.aa JERid

B SET. z200oo o o0 =
Marklx = [TlL 13

e

Sapo. 2zo000000 PR

e A

S E0 MHx

EEMS00—FRO01 2INGLE ANTENIA
1o_aAaPER_=O08 1a-=0:- ==

Commet CFOC—0B) HOR

D at ==

Detector mode:Peak Polarity:Vertical

RETLT
MT 1 m=

Attt 10 4A5 ATTTO PREAMF OFF
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1. 001220000 GH=
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B SET. 220000000 H=
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11. Measurement of conducted disturbance (Single Antenna Model : FDC—-08)

The continuous disturbance voltage of AC Mains in the frequency from 0.15 to 30 MHz was
measured in accordance to FCC Part 15 (2007) & ANSI C 63.4 (2003) The test setup was made
according to FCC Part 15 (2007) & ANSI C 63.4 (2003) in a shielded. The EUT was placed on a
non-conductive table at least 80 above the ground plan. A grounded vertical reference plane
was positioned in a distance of 40cm from the EUT. The distance from the EUT to other metal
surfaces was at least 0.8m. The EUT was only earthen by its power cord through the line

impedance stabilizing network. The power cord has been bundled to a length of 1.0m.. The test
receiver with Quasi Peak detector complies with CISPR 16.

11.1 Measurement equipments (Single Antenna Model : FDC-08)
Equipment Name Type Manufacturer Serial No. Next %ilt(:ration
TEST Receive ESPI7 Rohde & Schwarz 100185 2008. 8. 26
Pulse Limiter ESH3Z2 Rohde & Schwarz NONE -
LISN ESH3-75 Schwarzbeck 838979/010 2009. 2. 29
LISN NNLA8120A Schwarzbeck 8120161 2009. 2. 29

11.2 Environmental Condition (Single Antenna Model : FDC-08)

Test Place
Temperature (°C)
Humidity (%)

: Shield Room
118 TC

© 48 %
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11. Measurement of conducted disturbance (Single Antenna Model : FSC—-06)

The continuous disturbance voltage of AC Mains in the frequency from 0.15 to 30 MHz was
measured in accordance to FCC Part 15 (2007) & ANSI C 63.4 (2003) The test setup was made
according to FCC Part 15 (2007) & ANSI C 63.4 (2003) in a shielded. The EUT was placed on a
non—-conductive table at least 80 above the ground plan. A grounded vertical reference plane
was positioned in a distance of 40cm from the EUT. The distance from the EUT to other metal
surfaces was at least 0.8m. The EUT was only earthen by its power cord through the line
impedance stabilizing network. The power cord has been bundled to a length of 1.0m.. The test
receiver with Quasi Peak detector complies with CISPR 16.

11.1 Measurement equipments (Single Antenna Model : FSC-06)
Equipment Name Type Manufacturer Serial No. Next %ilt(:ration
TEST Receive ESPI7 Rohde & Schwarz 100185 2008. 8. 26
Pulse Limiter ESH3Z2 Rohde & Schwarz NONE -
LISN ESH3-75 Schwarzbeck 838979/010 2009. 2. 29
LISN NNLA8120A Schwarzbeck 8120161 2009. 2. 29

11.2 Environmental Condition (Single Antenna Model : FSC-06)

Test Place
Temperature (°C)
Humidity (%)

: Shield Room
21 C
148 %

Report Number : ESTF150803-010(1) , Web : www. estech. co. kr

Page 29-2 of 30




ESTECH Co., Ltd. e @5 Electromagnetic
fm 1015, World Yenture CL’II[E!I. I, Interference
s | @O (@) FC | TestReport

11. Measurement of conducted disturbance (Dual Antenna Model : FSDC-07)

The continuous disturbance voltage of AC Mains in the frequency from 0.15 to 30 MHz was
measured in accordance to FCC Part 15 (2007) & ANSI C 63.4 (2003) The test setup was made
according to FCC Part 15 (2007) & ANSI C 63.4 (2003) in a shielded. The EUT was placed on a
non—conductive table at least 80 above the ground plan. A grounded vertical reference plane
was positioned in a distance of 40cm from the EUT. The distance from the EUT to other metal
surfaces was at least 0.8m. The EUT was only earthen by its power cord through the line
impedance stabilizing network. The power cord has been bundled to a length of 1.0m.. The test
receiver with Quasi Peak detector complies with CISPR 16.

11.1 Measurement equipments (Dual Antenna Model : FSDC-07)

Equipment Name Type Manufacturer Serial No. Next %ilt(:ration
TEST Receive ESPI7 Rohde & Schwarz 100185 2008. 8. 26
Pulse Limiter ESH3Z2 Rohde & Schwarz NONE -

LISN ESH3-75 Schwarzbeck 838979/010 2009. 2. 29
LISN NNLA8120A Schwarzbeck 8120161 2009. 2. 29

11.2 Environmental Condition (Dual Antenna Model : FSDC-07)
: Shield Room

Test Place
Temperature (°C)
Humidity (%)

120 T
239 %
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11.3 Test data (CH 25)-(Single Antenna Model : FDC-08)

Test Date : 14-Apr-08
Frequency Correction Factor Line Quasi-peak Value Average Value

(MHz) Lisn Cable (H/N) Limit Reading Result Limit Reading Result

(dB) (dB) (dBw) (dBwv) (dBwv) (dBwv) (dBwv) (dB)
0.15 0.15 0.8 N 66.00 50.44 51.34 56.00 39.22 40.12
0.20 0.17 0.8 H 63.74 46.14 47.10 53.74 34.25 35.21
0.25 0.19 0.8 H 61.92 39.65 40.67 51.92 29.23 30.25
0.29 0.21 0.9 N 60.41 34.23 35.31 50.41 24.85 25.93
0.35 0.21 0.9 H 59.06 28.07 29.13 49.06 20.16 21.22
0.49 0.20 0.8 N 56.13 31.72 32.70 46.13 25.25 26.23
1.18 0.19 0.8 H 56.00 29.00 29.99 46.00 21.16 22.15
1.72 0.22 0.8 H 56.00 28.75 29.79 46.00 28.57 29.61
1.82 0.20 0.7 N 56.00 2717 28.10 46.00 20.76 21.69
2.06 0.23 0.8 H 56.00 28.80 29.87 46.00 22.97 24.04
2.40 0.24 0.9 H 56.00 28.06 29.16 46.00 22.25 23.35
4.66 0.32 0.9 H 56.00 28.48 29.75 46.00 22.62 23.89
5.69 0.38 1.0 H 60.00 35.27 36.66 50.00 31.92 33.31
22.34 0.87 1.8 N 60.00 36.48 39.10 50.00 29.53 32.15
24.78 0.91 2.0 H 60.00 35.02 37.95 50.00 23.37 26.30
25.23 0.91 2.1 N 60.00 36.29 39.28 50.00 30.81 33.80
26.51 0.93 2.2 N 60.00 36.36 39.54 50.00 29.83 33.01
26.60 0.94 2.3 H 60.00 36.27 39.46 50.00 24.43 27.62
Remark H : Hot Line, N : Neutral Line TEST MODE : CH 25 (915.25MHz)
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11.3 Test data (CH 25)—(Single Antenna Model : FSC-06)
Test Date : 7=Apr-08
Frequency Correction Factor Line Quasi-peak Value Average Value
(MHz) Lisn Cable (H/N) Limit Reading | Result Limit Reading | Result
(dB) (dB) (dBV) (dBV) (dBV) (dBV) (dBV) (dB)
0.15 0.15 0.8 H 66.00 | 49.78 | 50.68 | 56.00 | 40.06 | 40.96
0.18 0.16 0.8 N 64.39 | 40.20 | 41.14 | 54.39 | 30.40 | 31.34
0.20 0.17 0.8 H 63.74 | 41.60 | 42.56 | 53.74 | 31.79 | 32.75
0.21 0.12 0.3 N 63.41 37.75 | 38.19 | 53.41 31.91 32.35
0.23 0.18 0.8 H 62.60 | 35.46 | 36.46 | 52.60 | 28.23 | 29.23
0.49 0.20 0.8 H 56.10 [ 34.23 | 35.21 46.10 | 28.79 | 29.77
1.09 0.18 0.8 H 56.00 | 33.34 | 34.32 | 46.00 | 28.05 [ 29.03
1.29 0.19 0.8 H 56.00 [ 33.41 34.41 46.00 | 27.20 | 28.20
1.83 0.22 0.8 H 56.00 | 33.60 [ 34.65 | 46.00 | 28.29 | 29.34
1.93 0.23 0.8 H 56.00 | 33.46 | 34.52 | 46.00 | 27.64 | 28.70
2.07 0.23 0.8 N 56.00 | 32.51 33.59 | 46.00 [ 25.53 | 26.61
2.32 0.24 0.9 H 56.00 | 33.50 | 34.59 | 46.00 | 26.10 | 27.19
20.16 0.84 1.5 H 60.00 | 37.27 | 39.62 | 50.00 | 26.02 | 28.37
21.88 0.87 1.7 H 60.00 | 44.69 | 47.26 | 50.00 | 34.46 | 37.03
21.98 0.87 1.7 N 60.00 | 44.02 | 46.60 | 50.00 | 34.19 | 36.77
23.51 0.89 1.9 N 60.00 | 42.14 | 44.91 50.00 | 36.78 | 39.55
23.61 0.89 1.9 H 60.00 | 43.22 | 46.00 | 50.00 | 33.49 | 36.27
26.28 0.93 2.2 H 60.00 | 36.70 | 39.84 | 50.00 | 31.05 [ 34.19
Remark H : Hot Line, N : Neutral Line TEST MODE : CH 25 (915.25MHz)
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11.3 Test data (CH 25)—(Dual Antenna Model : FSDC-07)

Test Date : 7=Apr-08

Frequency Correction Factor Line Quasi-peak Value Average Value
(MHz) Lisn Cable |(H/N)] Limit | Reading | Result Limit | Reading [ Result
(dB) (dB) (dBV) (dBwv) (dBwv) (dBwv) (dBV) (dB)
0.15 0.15 0.8 H [ 66.00 | 53.31 |54.21 | 56.00 ([38.91 | 39.81
0.19 0.17 0.8 N [ 63.86 | 44.46 |45.42 | 53.86 |34.06 | 35.02
0.20 0.17 0.8 H | 63.78 | 44.57 |45.53 | 53.78 |34.48 [35.44
0.24 0.19 0.8 N [ 61.96 | 39.76 |40.78 | 51.96 |30.21 | 31.23
0.25 0.19 0.8 H [ 61.76 | 36.21 |37.24 | 51.76 |[30.40 | 31.43
0.29 0.21 0.9 N [ 60.41 36.42 |37.50 [ 50.41 |27.88 | 28.96
0.84 0.20 0.8 N | 56.00 | 30.25 |31.26 | 46.00 |24.61 [25.62
0.89 0.19 0.8 N [ 56.00 | 29.75 |30.75 | 46.00 |23.03 |24.03
1.33 0.20 0.8 N | 56.00 | 30.13 |31.13 | 46.00 |24.85 [25.85
1.62 0.21 0.8 N [ 56.00 | 31.16 |32.19 | 46.00 |25.36 | 26.39
1.83 0.22 0.8 H [ 56.00 | 30.08 |31.13 | 46.00 [21.68 |22.73
2.02 0.11 0.3 N [ 56.00 | 31.56 |31.98 | 46.00 |24.51 |24.93
22.61 0.88 1.8 N | 60.00 | 44.21 |46.87 | 50.00 |30.17 [32.83
22.68 0.88 1.8 H | 60.00 | 42.19 |44.86 [ 50.00 |35.58 | 38.25
23.04 0.88 1.8 H [ 60.00 | 43.85 |46.56 | 50.00 [36.05 |38.76
24.19 0.90 2.0 N [ 60.00 | 45.02 |47.88 | 50.00 |30.66 | 33.52
26.29 0.93 2.2 H [ 60.00 | 41.51 |44.66 | 50.00 [33.93 |37.08
26.30 0.93 2.2 N [ 60.00 | 39.45 |42.60 | 50.00 |29.58 |32.73

Remark H : Hot Line, N : Neutral Line TEST MODE : CH 25 (915.25MHz)
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Appendix 1-1. Spectral diagram (Single Antenna
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Appendix 1-2. Spectral diagram (Single Antenna Model : FSC-06)
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Appendix 1-3. Spectral diagram (Dual Antenna Model : FSDC-07)
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