nnnnnnnnnnnnn

Report Number : KSQ-FCC101120 FCCID : YZ8NM930308001U

TEST REPORT

1. Applicant
Name . Neo Reflection
2. Products
Name . Neo Mouse Receiver
Model/Type : NM930308001U
Manufacturer . Neo Reflection
3. Test Standard . 47 CFR FCC Part 15 Subpart C 15.249
4. Test Method : ANSI C63.4-2009
5. Test Result . Positive
6.Date of receipt : November 25, 2010
7. Date of Issue : November 16, 2010
Tested by Approved by
— D
-
YoungRyul, Jo SungBum, Hong
Test Engineer: Compliance Engineer:

This report may not be reproduced without the full written consent of Korea
Standard Quality Laboratories.

K S ™) Korea Standard Quality Laboratories
A Y Testing Laboratories for EMC and Safety Compliance

www.ksglab.com  #102, Jangduk-Dong, Hwasung-City, Kyunggi-Do, KOREA

Page 1 /27



nnnnnnnnnnnnn

Report Number : KSQ-FCC101120 FCC ID : YZ8NM930308001U
TABLE OF CONTENTS
L GENERAL.......oeeee ettt sttt et h e bbbt R e b et e Re bt e b Re et e e e ne bt e e tearennas 4
B = IS I 1 =SS 4
2.1 LOCALION. .. ...eeuiitiieti ettt ettt sttt st e e ebe st e e ebe s b e s ese e b et eReebe st essebe st et eReebe b eReebe st eneebesa et eresbennenn 4
R - B 7| (<SS 4
2.3 TESE ENVIFONMENT.......cviiitiieiie ittt ettt bbb e be st et ebe st e s b ensebe st e e enesbe s ebesbeneens 4
3. DESCRIPTION OF THEEQUIPMENT UNDER TEST.......c.coiiiiieisies e 5
3.1 Rating and PhysiCal CharaCleriStICS.........couiveirieeirieeiesiee e esesie et snesens 5
3.2 EQUIPMENt IMOUITICALIONS. ......c.vcveeiiicieisice ettt b et b et b e nene s 5
3.3 SUDMILLEA DOCUIMENTS. ... .cviiveeietiiteeete sttt te e et este st b st e be s b e e ese st e teseebe st eseeaesaesenesrenenen 5
4. MEASUREMENT CONDITIONS.......oootiitiiiiiieisieise sttt sttt st saesassesresesessns 6
4.1 Description Of teSt CONTIGUIATION. .........veuiirieiieeeiee et 6
A IS o T 0] =T PP 6
A.3TYPE OF USEA CADIES.......cviiieiiietee ettt ettt 6
5. TEST AND MEASUREMENT.........cotiiiiiciie ettt st a sttt se st e esaebesne s seste s enestennens 7
5.1 ANTENNA REQUIREMENT .......ooitiiiiiet ettt st se b ne s nans 7
5.1 1 REGUIBTION. ...ttt bbbt bbbttt 7
DL 2 RESUIL......oteeeeecte ettt b e b b e s b e e b e b et eRe b e e e e be b e e Reebe e eneebe st e s ereerenens 7
5.2. 200B BANDWIDTH.......ccuiiiiiiieiies sttt a et e et e b e seebe b e e e sesbesnenesre e 8
oI I o 1] - o] o RSP 8
5.2.2 TESE CONAILION. ... .cuiiviiieiitectee ettt sttt sa e be st et ebe st e e ereebe st eseebe st et ebesbeseseebe st ensebesbeneens 8
oI T 1= B =1 | O STRS P P 8
Table 1 : Measured values of the 20dB BandWidth............euuuiuuiiiiii e 8
Figure 1 Plot of the 20dB Channel BandWidth. ...........civiriiriierienesiie et sse e s 9
5.3. SPURIOUS EMISSIONS, BAND EDGE, AND RESTRICTED BANDS.........cccocoviiiiineinenieeean 11
TR I T ] - o] o SO 11
5.3.2 TESE SELUP LAYOUL. ...ttt bbb 12
5.3.2.1 Radiated Emission Test Set-Up, Frequency Below 1000MHz.............ccccooeeivncenncsecnnnens 12
5.3.2.2 Radiated Emission Test Set-UP Frequency Over 1000MHZ ..........ccoveveiinnnnnseccenenen, 12
5.3. 3 TESEPIOCEUUIE. ......ccveiveieteete ettt st b e st se bbb eae e be st e s e b e st e b esesbe e eneeresteneebesrennns 13
5,34 TESE RESUILS. ......eeuieeiciisice ettt sttt bt e st et b e et e s ebe st et e e ebe st e e aneare s 15
Table 2 : Measured values of the Field strength of fundamental & harmonicCs..........uuuuuriiriiii 15
Table 3 : Measured values of the Field strength of spurious emission (Transmit MOde)........coevviveviiniiniinie e, 16
Figure 2 : Plot of the Band EAge (CONAUCEA).....e.vvveveriereesiieeieesieesieessteesteesreesseesteessseessseessessneesseessnsesssns 17

Page 2 /27



nnnnnnnnnnnnn

Report Number : KSQ-FCC101120 FCC ID : YZ8NM930308001U

Figure 3 : Plot of the Band EAge (RAGIALEA). .......eeuverrerrieesiieiesieesieesieseeseesie s siaesteesaessessseessesnsessessseessesnsens 18

Figure 4 : Plot of the Spurious RF cONAUCEd EMISSIONS. ... ..uuuuuriiiiiissiins e e e e e e e e e s s e e s s e e e s e e e e e e e eeeseeeeereerrrnnns 20

5.4 ACPOWER LINE CONDUCTED EMISSIONS..........cooiiiiiisie it 21

541 REGUIBLION. ...ttt bbbttt 21

5.4.2 TESEPIOCEAUIE........cuiiiiieie ettt ettt bbbttt bbbttt 24

5.4.3 TESE RESUILS......eueeieeesieieieiee ettt s et st e e e b e et e s e e b e st ene st nsenensnnens 22

Table 4 : Measured values of the Receiver SPUriOUS EMISSIONS.......vcvivcreiriierieinrreseesseseeeesesesseresesesssenssessesssssessesens 22

Figure 5. Plot of the AC Power Line CONAUCIEA EMISSIONS...........c.c.uevucveieerericseseessesissessessessessessesssssssessessessssans 23

5.5 RECEIVER SPURIOUS EMISSIONS.........ocoo ettt 24

ORI 2 T U] - o] o SRS 24

5.5.2 TS RESUILS......eueeeeieieieieiee ettt ettt ettt e et b et et e b et st e st et enensene s 25

Table5 : Measured values of the Receiver Spurious EMISSIONS...........c.ccoevvevreeniseeseeesesieeseeenen, 25

6. TESTEQUIPIMENTS...... .ottt ettt e e s e s be et e s ae e s aeestesaeesbeesteensesaeesteeneannesteens 26
** APPENDIXS

1. EUT photo

Page 3 /27



APRROVED BY KSQ ;

Report Number : KSQ-FCC101120 FCCID : YZ8NM930308001U

1. GENERAL

These tests were performed using the test procedure outlined in ANSI C63.4, 2003 for intentional
radiators, and in accordance with the limits set forth in FCC Part 15.247

The EUT (Equipment Under Test) has been shown to be capable of compliance

with the applicable technical standards.

We attest to the accuracy of data. All measurements reported herein were performed by Korea Standard
Quality Laboratories and were made under Chief Engineer’'s supervision.

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

2. TEST SITE

Korea Standard Quality Laboratories

2.1 Location

#102, Jangduk Dong, Hwasung City, Kyunggi Do, South Korea
(FCC Registered Test Site Number: 100384)

This test site is in compliance with ISO/IEC 17025 for general requirements for the competence of testing
and calibration laboratories.

2.2 Test Date
Date of Test: November 22, 2010 ~ November 23, 2010

2.3 Test Environment
See each test item”'s description.
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3. DESCRIPTION OF THE EQUIPMENT UNDER TEST

The product specification described herein was obtained from the product data sheet or user’'s manual.

3.1 Rating and Physical Characteristics

Power source DC50V

Transmit Frequency

2402 ~ 2482 MHz (81 channels)

X-tal or Oscillator

X-tal: 16 MHz

Antenna Type

Integral (Chip Antenna, Gain: 2.9 dBi max.)

Type of Modulation GFSK

3.2 Equipment Modifications
None.

3.3 Submitted Documents
Block diagram
Schematic diagram
Antenna Specification
External photos
Test setup photos
Part List
Operational Description
Label Location
User manual
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4. MEASUREMENT CONDITIONS

4.1 Description of test configuration

The measurements were taken in continuous transmitting mode using the TEST MODE. For controlling
the EUT as TEST MODE, the test program and the cable assembly were provided by the applicant.

Power Spectrum
Supply Analyzer

[System Block Diagram of Test Configuration]

4.2 List of Peripherals

Equipment Type Manufacturer Model S/N

*x For control of the RF module in the EUT. For radiated spurious emission measurements, setting the EUT
to TEST MODE.

4.3 Type of Used Cables
4 START END CABLE
NAME /0 PORT NAME I/O PORT LENGTH(m) | SHIELDED
1 - - - - - -
2
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5. TEST AND MEASUREMENT

Summary of Test Reaults
Requirement CFR 47 Section Report Section Test Result

Antenna Requirement 15.203 51 PASS
20dB Bandwidth 15.215(c) 5.2 PASS
Spurious Emission, Band Edge, | 15.249(a) (d), 15.205(a), 53 PASS
and Restricted bands 15.209(a) '

Conducted Emissions 15.207(a) 5.4 PASS
Receiver Spurious Emissions - 55 PASS

5.1 ANTENNA REQUIREMENT
5.1.1 Regulation

According to 815.203, 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. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be considered
sufficient to comply with the provisions of this Section. The manufacturer may design the unit so that
a broken antenna can be replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited.

5.1.2 Result : PASS
The transmitter has an integral Chip antenna. The directional gain of the antenna is 2.9 dBi.
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5.2.20dB BANDWIDTH
5.2.1 Regulation

According to 815.215(c), Intentional radiators operating under the alternative provisions to the
general emission limits, as contained in §815.217 through 15.257 and in Sub-part E of this part, must
be designed to ensure that the 20 dB bandwidth of the emission, or whatever bandwidth may otherwise
be specified in the specific rule section under which the equip-ment operates, is contained within the
frequency band designated in the rule section under which the equipment is operated. The requirement
to contain the designated bandwidth of the emis-sion within the specified frequency band includes the
effects from fre-quency sweeping, frequency hopping and other modulation techniques that may be
employed as well as the fre-quency stability of the transmitter over expected variations in tempera-ture
and supply voltage. If a frequency stability is not specified in the regula-tions, it is recommended that
the fun-damental emission be kept within at least the central 80% of the permitted band in order to

minimize the possi-bility of out-of-band operation.

5.2.2. Test Condition

- Set RBW of Spectrum analyzer to 10 kHz, Span=3MHz, Sweep=auto

- The 20dB bandwidth is defined as the frequency range where the power is higher than the peak
power minus 20dB . Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel,

whichever is greater

5.2.3. Test result : PASS
Table 1 : Measured values of the 20dB Bandwidth
Modulation Frequency (MHz) Result (kHz) Verdict
2402 545 Pass
GFSK 2442 545 Pass
2482 556 Pass
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Figure 1. Plot of the 20dB Channel Bandwidth
Lowest Channel (2402 MHz)

Title

Noname

nhkrl

Ref  10.00 dBm

Att

20 dB

2.401782 GH=z
-1.37 dBm

Fef. Offset: s

[ O

0.00dE |

ARl .

L
=200

Detect :

2
‘w‘*u”‘\?

O-A10
-

*Paos Peak 20,00

Scale 40,00

—

Lo

-5 0.00

=

10.0 dE [

- #0, 0k

Input £ :

50 ohm  [B0.00

Int. Amp

OFF Mame Active Mode

fag Type 1 active Mormal
ng—PW 2R Delta

Trig Src z Delta

Free Fun
Swp Mode
Single
Freq. Offset;
0.0
Suweep

X 5cale
2401782 CHz
2401705 GHz

545 kHz

Diff (¥5cale)

545 kHz

-1.37 dEm

Readout
Freg
Freq
Freg

Y Scale

1.92 dE

Start  2.40050 GHz
Span  3.00 MHz

Center
"RBW /VBW

2.40200 GHz
10 kHz/10 kHz

Stop  2.40350 GHz
Swp

75.9 msi551 pts)

Middle Channel (2442 MHz)

Title MNoname
Ref 10.00 dBm

nhMkrl

At 20dB

2.441760 GHz
-1.51 dBm

Ref. Offset o)

0.00 dB |40

<
.

L
=200

Detect :

2
A T

10410
o

“Pos.Peak - 20,00

Scale : -4 0,00

50,00l

LOG h ar”

10.0 dB

- 60,00

- 70,00

Input £ :

50 ahrm 72000

Int. Amp
OFF

Aug Type :
Lg-Puw
Trig Src :
Free Run
Swp Mode
Single
Freq. Offset:
0.0
Sweep

Mame Active Mode
1 active Mormal
2R Delta
2 Celta

X 5cale
2441760 CHz
2441717 GHz

545 kHz

Diff (X5cale)

545 kHz

Y Scale
-1.51 dEm

Readout
Freqg
Freq

2.51 dE Freq

Start  2.44050 GHz
Span  3.00 MHz

Center
*RBW /W BW

2.44200 GHz
10 kHz/10 kHz

Stop  2.44350 GHz
Swp

75.9 msi(551 pts)

Page 9 /27



Report Number : KSQ-FCC101120

FCCID : YZ8NM930308001U

Highest Channel (2482 MHz)
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5.3 SPURIOUS EMISSIONS, BAND EDGE, AND RESTRICTED BANDS

5.3.1 Regulation
According to 8§15.249(a) (d), (a) Except as provided in paragraph.
(b) of this section, the field strength of emissions from intentional radiators operated within these
frequency bands shall comply with the following:

Fundamental  |Field strength of fundamental| Field strength of harmonics
frequency(MHz) (millivolts/ meter) (microvolts/ meter)
902928 50 500
2400-2483.5 50 500
5725-5875 50 500
24.0-24.25 250 2500

(d) Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50 dB below the level of the funda-mental or to the general radiated emis-sion
limits in §15.209, whichever is the lesser attenuation.

According to 815.209(a), for an intentional device, the general requirement of field strength of radiated
emissions from intentional radiators at a distance of 3 meters shall not exceed the following values:

Frequency (MHz) | Field strength (uV/m @ 3m) | Field strength (dBuV/m @ 3m)
30-88 100 40.0
88-216 150 43.5
216-960 200 46.0
Above 960 500 54.0

According to §15.109(a), for an unintentional device, except for Class A digital devices, the field
strength of radiated emissions from unintentional radiators at a distance of 3 meters shall not exceed the
above table.

** The emission limits shown in the above table are based on measurement instrumentation

employing a CISPR quasi-peak detector and above 1000 MHz are based on the average value of
measured emissions.
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5.3.2 Test Setup Layout
5.3.2.1 Radiated Emission Test Set-Up, Frequency Below 1000MHz

| T
E 1m to 4m
\ |EuT

I0.8m 1 l
'T' | —
Coaxial C‘ab;e

Ground Plane N\

Spectrum

Analyzer

5.3.2.2 Radiated Emission Test Set-UP Frequency Over 1000MHz

Turntable 3m ——» I
EUT |
Test
0.8m | 11y o 4m |:| Receiver
Ground Plane Coaxial Cable
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5.3.3 Test Procedure
1) Band-edge Compliance of RF Conducted Emissions
1. Set the spectrum analyzer as follows:

Span = wide enough to capture the peak level of the emission operating on the channel closest to the
bandedge, as well as any modulation products which fall outside of the authorized band of
operation
RBW = 1% of the span
VBW = RBW
Sweep = auto
Detector function = peak
Trace = max hold

2. Allow the trace to stabilize. Set the marker on the emission at the band-edge, or on the highest
modulation product outside of the band, if this level is greater than that at the band-edge. Enable the
marker-delta function, and then use the marker-to-peak function to move the marker to the peak of
the in-band emission.

3. Now, using the same instrument settings, enable the hopping function of the EUT. Allow the trace
to stabilize. Follow the same procedure listed above to determine if any spurious emissions caused
by the hopping function also comply with the specified limit.

2) Spurious RF Conducted Emissions:
1. Set the spectrum analyzer as follows:
Span = wide enough to capture the peak level of the in-band emission and all spurious emissions
(e.g., harmonics) from the lowest frequency generated in the EUT up through the 10th
harmonic. Typically, several plots are required to cover this entire span.

RBW =100 kHz
VBW = RBW
Sweep = auto

Detector function = peak
Trace = max hold
2. Allow the trace to stabilize. Set the marker on the peak of any spurious emission recorded.

3) Spurious Radiated Emissions:

1. The preliminary radiated measurements were performed to determine the frequency producing the
maximum emissions in an anechoic chamber at a distance of 3 meters for above 30 MHz, and at 1
meter distance for below 30 MHz.

2. The EUT was placed on the top of the 0.8-meter height, 1 x 1.5 meter non-metallic table. To find the
maximum emission levels, the height of a measuring antenna was changed and the turntable was
rotated 360°.
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3. The antenna polarization was also changed from vertical to horizontal. The spectrum was scanned
from 9 kHz to 30 MHz using the loop antenna, from 30 to 1000 MHz using the Trilog broadband
antenna, and from 1 GHz to tenth harmonic of the highest fundamental frequency using the horn
antenna.

4. To obtain the final measurement data, the EUT was arranged on a turntable situated on a 4 x 4 meter
at the Open Area Test Site. The EUT was tested at a distance 3 meters.

5. Each frequency found during preliminary measurements was re-examined and investigated. The
test-receiver system was set up to average, peak, and quasi-peak detector function with specified
bandwidth.

6. The EUT is situated in three orthogonal planes (if appropriate)

7. The presence of ambient signals was verified by turning the EUT off. In case an ambient signal was
detected, the measurement bandwidth was reduced temporarily and verification was made that an
additional adjacent peak did not exist. This ensures that the ambient signal does not hide any
emissions from the EUT.

8. If the emission on which a radiated measurement must be made is located at the edge of the
authorized band of operation, then the alternative “marker-delta” method may be employed.

4) Marker-Delta Method at the edge of the authorized band of operation:

1. Perform an in-band field strength measurement of the fundamental emission using the RBW and
detector function as the above Spurious Radiated Emissions test procedure.

2. Choose a spectrum analyzer span that encompasses both the peak of the fundamental emission and
the band-edge emission under investigation. Set the analyzer RBW to 1% of the total span (but
never less than 30 kHz) with a video bandwidth equal to or greater than the RBW. Record the peak
levels of the fundamental emission and the relevant band-edge emission (i.e., run several sweeps in
peak hold mode). Observe the stored trace and measure the amplitude delta between the peak of the
fundamental and the peak of the band-edge emission. This is not a field strength measurement; it is
only a relative measurement to determine the amount by which the emission drops at the band-edge
relative to the highest fundamental emission level.

3. Subtract the delta measured in step (2) from the field strengths measured in step (1). The resultant
field strengths (CISPR QP, average, or peak, as appropriate) are then used to determine band-edge
compliance as required by Section 15.205.

4. The above "delta" measurement technique may be used for measuring emissions that are up to two
"standard" bandwidths away from the band-edge, where a "standard™ bandwidth is the bandwidth
specified by C63.4 for the frequency being measured. For example, for band-edge measurements in
the restricted band that begins at 2483.5 MHz, C63.4 specifies a measurement bandwidth of at least
1 MHz. Therefore you may use the "delta” technique for measuring emissions up to 2 MHz
removed from the band-edge. Radiated emissions that are removed by more than two “standard”
bandwidths must be measured as the above Spurious Radiated Emissions test procedure.
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5.3.4 Test Resullts: PASS
Table 2 : Measured values of the Field strength of fundamental & harmonics

Antenna

P | o Polrton| VU | | G | Pl | e | Mg

(dBxV) Cable Loss (dB) (dBxV/m)

(dB/m)

Peak V 79.25 35.6 -23.2 91.65 114 22.35

Average \Y 22.18 35.6 -23.2 34.58 94 59.42

2402 Peak H 79.07 35.6 -23.2 91.47 114 22.53

Average H 22.11 35.6 -23.2 34.51 94 59.49

Peak V 79.31 36.7 -23.2 92.81 114 21.19

2442 Average \% 22.12 36.7 -23.2 35.62 94 58.38

Peak H 78.93 36.7 -23.2 92.43 114 21.57

Average H 22.09 36.7 -23.2 35.59 94 58.41

Peak V 79.35 37.4 -23.2 93.55 114 20.45

2480 Average V 22.04 37.4 -23.2 36.24 94 57.76

Peak H 79.05 374 -23.2 93.25 114 20.75

Average H 22.03 374 -23.2 36.23 94 57.77

Band-edge compliance of RF conducted/radiated emissions was shown in the Figure 2 and Figure 3
NOTE: We took the insertion loss of the cable loss into consideration within the measuring instrument.

Spurious RF conducted emissions were shown in the Figure 4
NOTE: We took the insertion loss of the cable loss into consideration within the measuring instrument.
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Table 3 : Measured values of the Field strength of spurious emission (Transmit mode)

o Turn | Measured Antenna Factor Amplifier | Emission . .
Frequency Detect |Polarization Table Value + Gain Level Limit | Margin
(MHz) Mode (V/H) (degree)|  (dBY) Cable Loss @B) |(dBavim) (dBV/m) | (dB)
(dB/m)
Average/Peak/Quasi-peak data, emissions below 30 MHz
| | | |
No Spurious Radiated Emissions Found
I I I I
Quasi-peak data, emissions below 1000 MHz
| | | |
No Spurious Radiated Emissions Found
I I I I
Peak/Average data, emissions above 1000 MHz
4804 | Peak \% 83 27.87 40.3 -23.2 44.97 74 29.03
CHoO |4804| Average \% 83 21.36 40.3 -23.2 38.46 54 15.54
(2402MHZ) | 4804 |  Peak H 47 27.58 40.3 -23.2 44.68 74 29.32
4804 | Average H 47 20.55 40.3 -23.2 37.65 54 16.35
4884 | Peak \% 96 26.86 40.7 -23.2 44.36 74 29.64
CH 39 |4884| Average \% 96 21.25 40.7 -23.2 38.75 54 15.25
(2442MH2)| 4884 | Peak H 23 28.64 40.7 -23.2 46.14 74 27.86
4884 | Average H 23 19.78 40.7 -23.2 37.28 54 16.72
4964 | Peak \% 254 28.33 41.2 -23.2 46.33 74 27.67
CH 78 |4964 | Average \% 254 19.92 41.2 -23.2 37.92 54 16.08
(2482MH2)| 4064 |  Peak H 167 27.18 41.2 -23.2 45.18 74 28.82
4964 | Average H 167 20.54 41.2 -23.2 38.54 54 15.46

1. Margin (dB) = Limit — Emission Level
2. H = Horizontal, V = Vertical Polarization
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Figure 2. Plot of the Band Edge (Conducted)
Lowest Channel (2402 MHz)
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Figure 3. Plot of the Band Edge (Radiated)
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Highest Channel (2482 MHz)-Peak
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Figure 4. Plot of the Spurious RF conducted emissions
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5.4 AC POWER LINE CONDUCTED EMISSIONS
5.4.1 Regulation

According to 815.207(a), for an intentional radiator that is designed to be connected to the public utility
(AC) power line, the radio frequency voltage that is conducted back onto the AC power line on any
frequency or frequencies, within the band 150 kHz to 30 MHz, shall not exceed the limits in the
following table, as measured using a 50uH/50% line impedance stabilization network (LISN).
Compliance with the provisions of this paragraph shall be based on the measurement of the radio
frequency voltage between each power line and ground at the power terminal. The lower limit applies
at the boundary between the frequency ranges.

. Conducted limit (dBuV)
Frequency of emission (MHz) Qausi-peak Average
0.15-05 66 to 56 * 56 to 46 *
05-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.
According to §15.107(a), for unintentional device, except for Class A digital devices, line conducted
emission limits are the same as the above table.

5.4.2 Test Procedure

1. The EUT was placed on a wooden table of size, 1 m by 1.5 m, raised 80 cm in which is located 40 cm
away from the vertical wall and 1.5m away from the side wall of the shielded room.

2. Each current-carrying conductor of the EUT power cord was individually connected through a
509/50uH LISN, which is an input transducer to a Spectrum Analyzer or an EMI/Field Intensity
Meter, to the input power source.

3. Exploratory measurements were made to identify the frequency of the emission that had the highest
amplitude relative to the limit by operating the EUT in a range of typical modes of operation, cable
position, and with a typical system equipment configuration and arrangement. Based on the
exploratory tests of the EUT, the one EUT cable configuration and arrangement and mode of
operation that had produced the emission with the highest amplitude relative to the limit was selected
for the final measurement.

4. The final test on all current-carrying conductors of all of the power cords to the equipment that
comprises the EUT (but not the cords associated with other non-EUT equipment is the system) was
then performed over the frequency range of 0.15 MHz to 30 MHz.

5. The measurements were made with the detector set to PEAK amplitude within a bandwidth of 10
kHz or to QUASI-PEAK and AVERAGE within a bandwidth of 9 kHz. The EUT was in transmitting
mode during the measurements.
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5.4.3 Test Results: PASS
Table 4 : Measured values of the Conducted Emissions
Line Conducted Emission
Frequency | Amplitude Phase Detector Qua:\i-[:il;ckable,él\:/lerzrr]zlatge Qllj\jzlr_;iak
(MHz) (dBuVv) Hot/Neutral | QP/AV/PK (dBUV) (dBUV) (dB)
0.19 40.73 H QP 64.03 54.03 23.30
0.20 40.15 N QP 63.61 53.61 23.46
0.26 34.60 H QP 61.43 51.43 26.83
0.27 40.11 N QP 61.11 51.11 21.00
0.36 33.19 H QP 58.72 48.72 25.53
0.41 36.85 N QP 57.64 47.64 20.79
0.79 30.34 H QP 56.00 46.00 25.66
0.89 38.24 N QP 56.00 46.00 17.76
1.44 40.58 N QP 56.00 46.00 15.42
1.69 34.17 H QP 56.00 46.00 21.83
3.63 33.07 N QP 56.00 46.00 22.93
3.91 29.26 H QP 56.00 46.00 26.74
5.01 35.16 N QP 60.00 50.00 24.84
5.02 31.46 H QP 60.00 50.00 28.54
10.74 19.89 H QP 60.00 50.00 40.11
10.90 20.66 N QP 60.00 50.00 39.34
16.94 21.69 N QP 60.00 50.00 38.31
22.84 20.27 H QP 60.00 50.00 39.73

PK = Peak; QP = Quasi-peak; AV = Average
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Figure 5. Plot of the AC Power Line Conducted Emissions
Line — PE(Peak and Average detector used)
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5.5 RECEIVER SPURIOUS EMISSIONS

5.5.1 Regulation
The following receiver spurious emission limits shall be complied with:
(a) If a radiated measurement is made, all spurious emissions shall comply with the limits of Table
1. The resolution bandwidth of the spectrum analyzer shall be 100 kHz for spurious emission
measurements below 1.0 GHz, and 1.0 MHz for measurements above 1.0 GHz.

Spurious Emission Limit for Receivers

Frequency (MHz) | Field strength (uV/m @ 3m) | Field strength (dBuV/m @ 3m)

30-88 100 40.0
88216 150 435
216-960 200 46.0
Above 960 500 54.0

* Use quasi-peak below 1000 MHz and averaging meter above 1000 MHz.
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5.5.2 Test Results: PASS

Table 5 : Measured values of the Receiver Spurious Emissions

Turn | Measured |Antenna Factor| Amplifier | Emission

T | e | (|l | Vabe | caetos | can | Lol | o |G
Quasi-peak data, emissions below 1000 MHz
] | | |
No Spurious Radiated Emissions Found

Peak/Average data, emissions above |1000 MI—||z | | |
2403.5| Peak \Y} 116 | 36.45 35.6 232 | 4885 74 | 25.15
CHO |24035|Average| Vv 116 | 24.11 35.6 -23.2 | 3651 54 | 17.49
(2402MH2)| 2403.5|  Peak H 84 | 35.69 35.6 232 | 48.09 74 | 2591
2403.5|Average| H 84 | 2525 35.6 -23.2 | 37.65 54 | 16.35
24435| Peak \Y 325 | 35.87 36.7 232 | 49.37 74 | 2463
CH 39 |24435|Average| v 325 | 24.36 36.7 -23.2 | 37.86 54 |16.14
(2442MH2)| 9443 5| Peak H 136 | 35.71 36.7 232 | 49.21 74 | 24.49
24435| Average| H 136 | 24.88 36.7 232 | 3838 54 | 15.62
24835| Peak \Y 69 | 36.21 37.4 -23.2 | 5041 74 | 23.59
CH 78 |24835|Average| Vv 69 | 25.39 37.4 232 | 39.59 54 | 1441
(2482MH2)| 2483 5| Peak H 297 | 3576 37.4 232 | 49.96 74 | 24.04
2483.5| Average| H 297 | 25.08 37.4 -23.2 | 39.28 54 | 14.72

1. Margin (dB) = Limit — Emission Level
2. H = Horizontal, V = Vertical Polarization
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APPENDIX

TEST EQUIPMENT USED FOR TESTS

No. Description Manufacturer ~ Model No. Specifications Next Cal L.JSEd
Data equipment
1 EMI Test Receiver LIG Nex1 LSA-265 3Hz~26.5GHz 10.12.18 [ |
2 Dipole ANT ElectroMetrics TDA-30/1-4 30~1GHz 12.03.23 O
3 Biconical ANT ElectroMetrics BIA-30S 30~300MHz 12.03.23 [ |
4 Log periodic ANT ElectroMetrics LPA-30 0.2~1GHz 12.03.23 [ |
. Schaffner-Chase
5 Bilog Antenna EMC Ltd. CBL6140A 50V, 5A 12.05.07 [ |
6 Turn Table KEI KEI-TURN 1500%1000=800 N/A O
7 Turn Table KEI KEI-TURN 1500%1000x800 N/A [ |
8 Loop ANT. Com-Power AL-130 9kHz~30MHz 11.03.24 O
9  Spectrum Analyzer LIG Nex1 ISA-265 1kHz~26.5GHz 11.05.20 |
10 Function Generator Agilent 33120A 15MHz sine&square  11.06.09 O
11 Frequency Counter HP 5350B 10Hz~20GHz 11.06.09 O
12 Modulation Analyzer Agilent 89018 10MHz~1.3GHz 11.06.09 O
13 Audio Analyaer Agilent 8903B 20Hz~100kHz 11.06.09 O
14 Attenuator Agilent 8494B 0~11dB, 18GHz 11.06.09 ]
15 Attenuator Agilent 84968 0~110dB, 18GHz 11.06.09 O
16 Attenuator Agilent 8495B 0~70dB, 18GHz 11.06.09 O
17 Attenuator TAE SUNG SMA-1 6dB 11.09.02 O
18 Attenuator TAE SUNG SMA-2 6dB 11.09.02 O
) 100kHz~110GHz,
19 Power Meter Agilent E4418B 0.0001 UW~25100mW 11.06.09 |
20 Power Sensor HP 8485A 50MHz~26.5GHz 11.06.09 |
21 Vibration Tester Gana GNV-400 10~60Hz, 0~4mm 11.09.09 |
22 RF Cable Gigalane SMS'EE?S&_SMS 1.5m N/A [
23 Temp & Humidity Chamber  Seoksan Tech SE-CT-02 -40~1507C, 30~98% 11.06.09 |
24 Signal Generator Leader 3220 100kHz~1.3GHz ~ 11.06.00 m
Electronics
25 Oscilloscope Tektronix TDS-350 200MHz 11.09.02 |
26 Drop Tester Self-made KSQ-01 150cm N/A O
27 Pre Amplifier GTC GA-1825A 0.1~18GHz 11.06.09 [ |
28 Continuous operation tester GTC CT-100 Local Control N/A O
29 CW Generator HP 837118 1~20GHz 11.06.09 |
30 POWER DIVIDER Agilent 116368 26.5GHz 11.06.09 O
31 Power Sensor Agilent 84828 100kHz ~ 4.2GHz 11.06.09 |
32 Attenuator Winswell 53-30-33 dc-2.5GHz, 500W 11.06.09 O
33 DC Power Supply Hanil HPS-505A 50V, 5A 11.09.02 O
34 Slidacs Hanchang 5KV 5kW, 300V 11.09.02 O
35 Termination Kwang Yeok KYTE-NJ-150W 150W 11.09.02 |
36 Band-limited filter MITECH KSQ-02 600Q 11.09.02 O
37 Signal Generator WILTRON 67598 10MHz ~ 26.5GHz ~ 11.09.02 O
. ) AC/DC 500V
38 Digital Multimeter DONG HWA DM-300A Max.320mA Max 11.09.02 |
39 Horn ANT. SCHWARZBECK  BBHA 9120D 700MHz ~ 18GHz 11.09.23 [ |
40 DC Power Supply ALINCO DM-340MW 15V, 30A 11.09.02 [ |
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APPENDIX

1. EUT photo
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