MOVON CORPORATION
M OVON

oooooooooooooooo

Report Number: MOV-16-RF-1007

FCC Part 15 Subpart C §15.225

Test Report

Equipment Under Test

INCREDIST PREMIUM

Model Name

INP-BNBI002

Applicant FLIGHT SYSTEM CONSULTING Inc.
FCCID 2AHKH-BNBI002
Manufacturer SAMILCTS Co., LTD

Date of Test(s)

2016.03.02 ~ 2016.03.22

Date of Issue

2016.03.23

In the configuration tested, the EUT complied with the standards specified above.

Issue to

Issue by

FLIGHT SYSTEM CONSULTING Inc.
3F Ebisu MF Bldg. 4-6-1. Ebisu,
Shibuya-ku, Tokyo, Japan

Tel.: +81-3-3440-6100
Fax: +81-3-5791-2241

MOVON CORPORATION
498-2, Geumeo-ro, Pogok-eup,
Cheoin-gu, Yongin-si,
Gyeonggi-do, Korea, 449-812

Tel.: +82-31-338-8837
Fax: +82-31-338-8847

Page: (1) of (18)

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
cannot be reproduced, except in full, without the written approval of MOVON CORPORATION.




M OVON

MOVON CORPORATION

MOVON CORPORATION
Report Number: MOV-16-RF-1007

Revision history

Revision

Date of issue

Description

Revised by

March 23, 2016

Initial

Page: (2) of (18)

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report

cannot be reproduced, except in full, without the written approval of MOVON CORPORATION.




MOVON CORPORATION
M OVON

o REPOrt Number: MOV-16-RF-1007

Table of contents

1. GENERAL INFORMATION. ...ttt 4
2. EUT DESCRIPTION ... .ottt 6
3. MEASUREMENT EQUIPMENT ...t 7
4. TRANSMITTER REQUIREMENTS .....oiiiiiiii e 8
5. AC CONDUCTED POWER LINE TEST ...ttt 14

Page: (3) of (18)
The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
cannot be reproduced, except in full, without the written approval of MOVON CORPORATION.



MOVON CORPORATION
M OVON

o REPOrt Number: MOV-16-RF-1007

1. General information

1.1. Details of applicant

Applicant . FLIGHT SYSTEM CONSULTING Inc.

Address . 3F Ebisu MF Bldg. 4-6-1. Ebisu, Shibuya, Tokyo, Japan
Contact Person :  Atsuko Fukuhara

Telephone :  +81-3-3440-6100

+81-3-5791-2241
Fax

1.2. Details of Manufacturer

Manufacturer : SAMILCTS Co., LTD.

Address : Rm807, Woolim Lion's Valley 3cha, 24, Dunchon-daero
388beon-gill, Jungwon-gu, Seongnam-si, Gyeonggi-do, Korea
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1.3. Summary of test results
The EUT has been tested according to the following specifications;

F%ecc:i::ti:s Description Result
15.225(a) Electric Field Strength - Fundamental Emission C
15.225(b) (c) Electric Field Strength - Outside the Band C
15.225(d) / 15.209 Electric Field Strength - Spurious Emission C
15.225(e) Frequency Tolerance C
15.207 / 15.107 AC Conducted Emissions C
15.215(c) 20dB Bandwidth C

The sample was tested according to the following specification:
FCC Part15.225; ANSI C63.10-2013
TEST SITE REGISTRATION NUMBER:FCC(670686)

X Abbreviation

C Complied
N/A  Not applicable
F Fail

Approval Signatories
Test and Report Completed by : Report Approval by :

Nanju Yoo é/lézgc Jin
Test Engineer echnical Manager
MOVON CORPORATION MOVON CORPORATION
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2. EUT Description

Kind of product INCREDIST PREMIUM
Model Name INP-BNBIO02

Serial Number N/A

Power supply DC 3.7V

Frequency range 13.56 Mtz

Modulation technique ASK

Number of channels 1

Test Site Registration Number FCC(670686)

2.1. Declarations by the manufacturer
None

2.2. Details of modification
None
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3. Measurement equipment
Equipment Manufacturer Model Serial number C?rllitberr%t;?n Calidbur:jcion
Test Receiver R&S ESVS30 829673/015 1 year 2016-12-10
Signal Generator R&S SMBV100A 257379 1 year 2016-09-23
Spectrum Analyzer R&S FSV-40 100832 1 year 2016-12-11
Power Meter Agilent E4416A GB41290645 1 year 2016-09-23
Power Sensor Agilent 9327A US40441490 1 year 2016-12-10
Horn Antenna R&S HF906 100236 2 year 2017-07-24
Biolog Antenna A.H.System SAS-521-7 128 2 year 2017-11-02
Power Amplifier MITEQ AM-1431 1497315 1 year 2016-09-24
Power Amplifier MITEQ AFS43-01002600 1374382 1 year 2016-09-24
High Pass Filter Wainwright |WHK3.0/18G-10SS 508 1 year 2016-09-23
DC Power Supply HP 6674A 3637A01351 1 year 2016-09-23
Controller INNCO C02000 €0200/064/6961003/L N/A N/A
Antenna Master INNCO MA4000 MA4000/038/6961003/L N/A N/A
Loop Antenna LINgcT;gEN 6502 00118166 2year | 2018-02-23
T,‘\’IVEOT\','\%';}\(" R&S ESH3-25 100296 lyear | 2016-12-10
IEEMCI;'\E/SEL RE&S ESR3 101873 lyear | 2016-11-06
¥ Remark;
Support equipment
Description Manufacturer Model Serial number
Smart Phone Samsung SHV-E370K -
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4. Transmitter requirements

4.1. Electric Field Strength

Procedure: About the Fundamental Emission, Outside the Band and Spurious Emission
The Radiated Electric Field Strength intensity has been measured with a ground plane
and at a distance of 3m.

- From 9kHz to 30MHz at distance 3m

The EUT was rotated a full revolution in order to obtain the maximum value of the electric
field intensity.

The measurements were performed for each antenna angle 0deg., 45deg. and 90deg.

- From 30MHz to 1000MHz at distance 3m

The measuring antenna height was varied between 1 and 4m and EUT was rotated a full

revolution in order to obtain the maximum value of the electric field intensity.
The measurements were performed for both vertical and horizontal antenna polarization.

Bandwidth settings per frequency range;

From 9kHz to 150kHz From 150kHz to 30MHz From 30MHz to 1000MHz

IF Bandwidth 200Hz 9kHz 120kHz

Part 15 Section 15.31 (f)(2) (9kHz ~ 30MHZz)
9kHz ~ 490kHz [Limit at 3m] = [Limit at 300m]-20log(3[m]/300[m])
490kHz ~ 30MHz [Limit at 3m] = [Limit at 30m]-20log(3[m]/30[m])
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4.1.1 Electric Field Strength - Fundamental Emission

Test method Part 15.225(a)

Tx Frequency

13.56 MHz
Result Complies
Measurement data:
Field | imit
Freq Pol Azimut | Reading | T.F | Strength @3m Margin
(MHz) " | (Degree) | (dBuV/m) | (dB) @3m (dBuV/m) (dB)
(dBuVv/m)
13.56 | 0° 0 33.07 10.3| 43.37 104 60.63
13.56 | 45° 0 34.41 10.3 44,71 104 59.29
13.56 | 90° 0 35.35 10.3 45.65 104 58.35
-- Note 1--
Field strength of 13.553MHz to 13.567MHz Limit@3m = 84dBuV/m + 20log30m/3m
= 104dBuV/m
-- Note 2--

T.F(Total Factor) = Antenna Factor + Cable Loss
Field Strength @3m = Reading + T.F

-- Note 3--

To get a maximum emission levels from the EUT, the EUT was moved throughout the XY, XZ,
and YZ planes.
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4.1.2 Electric Field Strength - Outside the Allocated Band

Test method * Part 15.225(b) (c)
Tx Frequency © 13.56 MHz
Result - Complies

Measurement Data:

Spectrum ] | ':%: |

Ref Level 107.00 dBpY @ RBW 10 kHz
Att 20de  SWT 189.7 us VYBW 10 kHz Mode Auto FFT
@ 1Pk Max@2Pk Max
Limit ¢heck PABS 1 M1[1] 35.35 dBpv
100 bR 1§.56_ECC PASS 13.56000 MHz

a0 depv

80 depv

70 dBpyf /

1356 _FEE

50 dBpv

40 dBpv ;

30 dBpv
,wdtr$mnfwumqvAJvNHNAvauJ\wthHkva hLMmJ\ﬁxnmnﬂfmHLWAAMJ“NWNAWWJ¢NQWHHﬁﬁﬂwJVwﬂ

20 depv

10 dBpv
CF 13.56 MHz

691 pts Span 900.0 kHz
M ing...
easuring @ e Yy

{

Date: B.MAR.2016 10:17:57
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4.1.3 Electric Field Strength — Spurious Emission

Test method

Part 15.225(d) / Part 15.209

Tx Frequency 13.56 MHz
Result Complies
Measurement Data:
Field
Freq Reading T.F Strength Limit Margin
Pol. @3m @3m
(dBuV/m)

(MHz) (dBpVv/m) (dB) (dBpVv/m) (dB)
140.06 \Y 16.25 18.77 35.02 43.50 8.48
432.37 \Y 17.31 16.42 33.73 46.00 12.27
581.23 Vv 18.32 19.74 38.06 46.00 7.94
793.98 \Y 18.46 21.82 40.28 46.00 5.72
140.20 H 18.43 18.77 37.20 43.50 6.30
433.58 H 18.09 16.42 34.51 46.00 11.49
588.00 H 19.58 19.74 39.32 46.00 6.68
791.50 H 19.90 21.82 41.72 46.00 4.28

-- Note 1--

T.F(Total Factor) = Antenna Factor + Cable Loss —Amp Gain
Field Strength @3m = Reading + T.F

-- Note 2--

No other emissions were detected at a level greater than 20dB below limit.

-- Note 3--

To get a maximum emission levels from the EUT, the EUT was moved throughout the XY, XZ,

and YZ planes.
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4.2. Frequency Tolerance

Procedure:
The temperature test was started after the temperature stabilization time of 30 minutes.

Test method * Part 15.225(e)
Tx Frequency * 13.56 MHz
Result - Complies

Measurement Data:

OPERATING

FREQUENCY: 13,560,000 Hz
Freq. Tolerance Limit: +0.01 %
VOLTAGE | POWER TEMP FREQ Deviation
(%) (VDC) ) (Hz) (%0)
100 -20 13,559,125 -0.000064
100 -10 13,559,534 -0.000034
100 0 13,559,971 -0.000002
100 3.70 10 13,559,988 -0.000001
100 20 13,559,996 -0.000001
100 30 13,560,025 0.000002
100 40 13,560,121 0.000009
100 50 13,560,228 0.000017
85 3.15 20 13,559,562 -0.000032
115 4.26 20 13,559,312 -0.000051
Frequency Stability
0.0001
< 5E-05 F
=
=
8
= 5E05 /
A
-0.0001
(&) (@] O (] o o (@] (@} (@) (@)
Clﬂ v|—< — [a] (9p] ¥ Lo AN (&N
* TeJrrnperatureJ(°C) * * * *
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4.3 20dB Bandwidth

Procedure:

The bandwidth of the fundamental frequency was measured by spectrum analyzer with
1kHz RBW and 3kHz VBW. The 20dB bandwidth is defined as the total spectrum the
power of which is higher than peak power minus 20dB.

Test method * Part15.215(c)
Tx Frequency © 13.56 MHz
Result © Complies

Measurement Data:

Spectrum 3. (0 |ipacumuden() >

Ref Level -40.00 dém  Offset 1.00 dé & RBW 1 kHz
Alt 0 de SWT 1.9ms @ YBW 3 kHz Mode aAuto FFT
@® 1Pk Max

M1[1] -49.74 dBm
ML 13.5599710 MHz
50 dem

ndB 20.00 dB
Bw 2.475000000 kHz
-60 dBm factor 5479.5
Tv;/ T2
.70 dem / \y\
-80 dBm

-90 dBm

-100 dBm

-110 dBm

-120 dBm

-130 dBm

CF 13.56 MHz 691 pts Span 10.0 kHz

Marker

Type | Ref | Trc | X-value | y-value |  Function | Function Result

i M1 1 13.559971 MHz -49.74 dBm | nde down | 2.475 kHz
T1] [ 1 13.558741 MHz | -69.53 dBm nde | 20.00 dB
T2 1 13.561216 MHz -62.60 dBm Q factor E470.5

H J Measuring... JRERRRRNR G y
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5. AC Conducted power line test
5.1. Test setup

AC Main

Adapter E U T

5.2. Limit

According to 8§15.107(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 kiz to 30 Mi, shall not exceed the limits in the
following table, as measured using a 50 uH/ 50 ohm line impedance stabilization network (LISN).
Compliance with the provision of this paragraph shall on the measurement of the radio frequency
voltage between each power line and ground at the power terminal. The lower applies at the
boundary between the frequencies ranges.

Conducted limit (dBuV/m)
Frequency of Emission (M)
Quasi-peak Average
0.15-0.50 66 - 56* 56 - 46*
0.50 - 5.00 56 46
5.00 - 30.0 60 50

% Remark
Decreases with the logarithm of the frequency.

5.3. Test procedures

The test procedure is performed in a 6.5 m x 3.6 m x 3.6 m (L x W x H) shielded room. The EUT
along with its peripherals were placed on a 1.0 m(W) x 1.5 m(L) and 0.8 m in height wooden table
and the EUT was adjusted to maintain a 0.4 meter space from a vertical reference plane.

The EUT was connected to power mains through a line impedance stabilization network (LISN)
which provides 50 ohm coupling impedance for measuring instrument and the chassis ground was
bounded to the horizontal ground plane of shielded room. All peripherals were connected to the
second LISN and the chassis ground also bounded to the horizontal ground plane of shielded room.
The excess power cable between the EUT and the LISN was bundled. The power cables of
peripherals were unbundled. All connecting cables of EUT and peripherals were moved to find the
maximum emission.
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-Basic Model
5.4. Test results

Ambient temperature: 23 T
Relative humidity: _45 % R.H.

Frequency range: 0.15 Miz ~ 30 Miz
Measured bandwidth: 9 kiz

Q-Peak
Freq. (M) Line
Level(dBuV/m) Limit(dBgV/m) Margin(dB)
0.29 N 41.37 60.41 19.04
0.44 N 40.61 57.02 16.41
0.64 H 33.99 56.00 22.01
0.98 N 32.02 56.00 23.98
16.26 H 20.83 60.00 39.17
20.87 N 35.94 60.00 24.06
Q-Peak
Freq. (Mk) Line
Level(dBuV/m) Limit(dBgV/m) Margin(dB)
0.29 N 31.80 50.41 18.61
0.44 N 32.87 47.02 14.15
0.64 H 22.19 46.00 23.81
0.98 N 28.71 46.00 17.29
16.25 H 14.15 50.00 35.85
20.87 N 28.90 50.00 21.10
% Remark
Line(H): Hot

Line(N): Neutral
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Plot of conducted power line
Test mode: Hot

80T
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60:\ EN:55022:Voltage on Mains QP
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= 20 L
¢
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Test mode: Neutral
80T
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¢
10T
0__
-10T
} } } ——+— } } } } ——+— } } |
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz

Page : (16) of (18)
The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
cannot be reproduced, except in full, without the written approval of MOVON CORPORATION.



' MOVON CORPORATION
M OVON

oooooooooooooooo Report Number: MOV-16-RF-1007

-Variant Model
5.4. Test results

Ambient temperature: 23 T
Relative humidity: _45 % R.H.

Frequency range: 0.15 Miz ~ 30 Miz
Measured bandwidth: 9 kiz

Q-Peak
Freq. (M) Line
Level(dBuV/m) Limit(dBgV/m) Margin(dB)
0.15 N 40.07 66.00 25.93
0.44 N 42.10 57.02 14.92
1.38 N 26.20 56.00 29.80
12.15 H 11.73 60.00 48.27
21.39 N 33.47 60.00 26.53
29.19 H 21.54 60.00 38.46
Q-Peak
Freq. (Mk) Line
Level(dBuV/m) Limit(dBgV/m) Margin(dB)
0.15 N 19.78 56.00 36.22
0.44 N 28.54 47.02 18.48
1.38 N 13.49 46.00 32.51
12.15 H 6.43 50.00 43.57
21.12 N 29.02 50.00 20.98
29.19 H 14.26 50.00 35.74
% Remark
Line(H): Hot

Line(N): Neutral
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Plot of conducted power line
Test mode: Hot
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