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1. Attestation of test result

1.1. Details of applicant

Applicant : OWIN inc.

Address : 4009-ho, postower, 577, Seolleung-ro, Gangnam-gu, Seoul,
South Korea

Contact Person : Bum Chul Lee

Telephone : +82-10-8968-2846

+82-2-3482-4165
Fax

1.2. Details of Manufacturer

Manufacturer . PLATEL

Address : 97, Sanup-Ro, Gwonseon-ward, Suwon-city, Gyunggi
Province, Korea
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1.3. Summary of test results

The EUT has been tested according to the following specifications;

Section in FCC part 15 Description Result
g: gggg Transmitter radiated spurious emissions, c
§15 ﬁ47(d) Conducted spurious emission
§15.247(a)(2) 6 dB Bandwidth C
§15.247(b)(e) Maximum Conducted Output Power C
§15.247(e) Transmitter Power Spectral Density C
§1.1307(b)(1) RF exposure evaluation C

The sample was tested according to the following specification:
FCC Parts 15.247; ANSI C63.4:2009, ANSI C63.10:2013
FCC Public Notice KDB 558074 D01 v03r05

TEST SITE REGISTRATION NUMBER: FCC(670686)

¥ Abbreviation

C Complied
N/A  Not applicable
F Fail

Approval Signatories

Test and Report Completed by :

Report Approval by :

%

R e

Narfju Yoo Issac Jin
Test Engineer Technical Manager
MOVON CORPORATION MOVON CORPORATION
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2. EUT Description

Kind of product OWiN_BEACON
FCCID 2AHMA-OWB-100KR
Model Name OWB-100KR

Serial Number N/A

Power supply DC12V,DC3.7V
Frequency range 2402 Mz ~ 2 480 M
Modulation technique GFSK

Number of channels 40

Antenna gain 1.29 dBi (Max.)

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

; . Calibration|Calibration
Equipment | Manufacturer Model Serial number Interval due.
Test Receiver R&S ESVS30 829673/015 1year |2016-12-10
Signal
Generator R&S SMA100A 102188 1 year |2016-09-23
Spectrum
Analyzer R&S FSV-40 100832 1year |2016-12-11
Power Meter Agilent E4416A GB41290645 1year |2016-09-23
Power Sensor Agilent 9327A US40441490 1year |2016-12-10
Horn Antenna R&S HF906 100236 2year |2017-07-24
Horn Antenna R&S HF906 100235 2year |2017-04-23
Biolog Antenna | A.H.System SAS-521-7 128 2year |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 1year |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
ETS
Loop Antenna LINDGREN 6502 00118166 2year |2018-02-23
Pre Amplifier MITEQ AFS42-00101800-25-S-42 973164 1year |2016-12-11
TWO LINE-V-
NETWORK R&S ESH3-Z5 100296 1year |2016-12-10
EMI TEST
RECEIVER R&S ESR3 101873 1year |2016-11-06
¥ Remark;
Support equipment
Description Manufacturer Model Serial number
Notebook computer DELL Lattitude D510 -
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4. Transmitter radiated spurious emissions and conducted spurious emissions
4.1. Test setup

4.1.1. Transmitter radiated spurious emissions

The diagram below shows the test setup that is utilized to make the measurements for emission from
9kHz to 30MHz Emissions.

Tum Table
EUT l
f f Coaxial
Power Cable 0.8m —Cable
—P

= !

Ground Plane

Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from
30 Mk to 1 iz emissions.

Turn Table
i im — 4m
EUT
f f Coaxial
Power Cable 0.8m Cable
3m b|

i

Ground Plane

Power

EMI Receiver
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The diagram below shows the test setup that is utilized to make the measurements for emission from
1 (fz to 40 Gz emissions.

Antenna Tower

#F

Horn Antenna

----- > 3m <{ |
EUT ¥
4m S
] e pectrum
& T ™, Analyzer
[ i £ 3 e \m_
. oy I ]
V’ [ 1
Turn R \ I
Table U.Em COA e ‘ ’_‘ ==
: Eoo TAmphiber 5 o=
; g : [ |

4.2. Limit

According to §15.247(d), in any 100 kilz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kilz bandwidth
within the band that contains the highest level of the desired power, based in either an RF conducted
or a radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the use
of RMS averaging over a time interval, as permitted under paragraph(b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the
general limits specified in section §15.209(a) is not required. In addition, radiated emission which in
the restricted band, as define in section §15.209(a), must also comply the radiated emission limits
specified in section §15.209(a) (see section §15.205(c))

According to §15.209(a), Except as provided elsewhere in this Subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table:

Frequency Distance Radiated at 3M Radiated
(Miz) (Meters) (dBuV/m) («V/m)

0.009-0.490 300 2400/F (kikz)

0.490-1.705 30 See the remark 24000/F (ktz)
1.705-30.0 30 30
30-88 3 40.0 100
88 -216 3 43.5 150
216 — 960 3 46.0 200
Above 960 3 54.0 500
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According to §15.205(a), Except as provided elsewhere in this Subpart, the emissions from
Restricted bands of operation shall not exceed the field strength levels specified in the following

table:
Mz Mz Mz Gz
0.090 - 0.110 16.42 — 16.423 399.9 -410 45-515
0.495 - 0.505 16.694 75 — 16.695 25 608 — 614 5.35-5.46
21735-2.1905 16.804 25 -16.804 75 960 — 1240 7.25-7.75
4.125-4.128 25.5 - 25.67 1300 — 1427 8.025 - 8.5
4177 25-417775 37.5-38.25 1435 — 1626.5 9.0-9.2
4.207 25 -4.207 75 73-74.6 1645.5 — 1646.5 9.3-95
6.215-6.218 74.8-75.2 1660 — 1710 10.6 —12.7
6.267 75— 6.268 25 108 — 121.94 1718.8 - 1722.2 13.25-13.4
6.311 75-6.312 25 123 - 138 2200 — 2300 14.47 —14.5
8.291 — 8.294 149.9 — 150.05 2310 —2390 15.35-16.2
9.362 — 8.366 156.524 75 — 156.525 25 2483.5 — 2500 17.7-21.4
8.376 25 — 8.386 75 156.7 — 156.9 2655 — 2900 22.01 - 23.12
8.41425-8.414 75 162.0125-167.17 3260 — 3267 23.6 —24.0
12.29 — 12.293 167.72 -173.2 3332 - 3339 31.2-31.8
12.519 75 - 12.520 25 240 — 285 3345.8 — 3358 36.43 - 36.5
12.576 75 -12.577 25 322 -335.4 3600 — 4400
13.36 — 13.41
*Remark

1. Emission level in dB uV/m = 20 log (uV/m)
2. Measurement was performed at an antenna to the closed point of EUT distance of meters.

3. Distance extrapolation factor = 40log(Specific distance/ test distance) (dB)

Limit line=Specific limits(dB uV) + distance extrapolation factor.
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4.3. Test procedures
Radiated emissions from the EUT were measured according to the dictates of ANSI C63.4:2003

4.3.1. Test procedures for radiated spurious emissions

1. The EUT is placed on a turntable, which is 0.8 m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission
level.

3. EUT is set 3 m away from the receiving antenna, which is varied from 1m to 4m to find out the
highest emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.

% Remark;

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 10 kilz for
Peak detection (PK) at frequency below 30 M

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

3. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 Mk for Peak
detection and frequency above 1 (lz.

4. The resolution bandwidth of test receiver/spectrum analyzer is 1 Mk z and the video bandwidth is
10 Hz for Average detection (AV) at frequency above 1 (ffz.

4.3.2. Test procedures for conducted spurious emissions
All data rates and modes were investigated for conducted spurious emissions. Only the conducted
emissions of the configuration that produced the worst case emissions are reported in this section.

Per the guidance of KDB 558074, section 5.4.1.1, the reference level for out of band emissions is
established from the plots of this section since the band edge emissions are measured with a RBW
of 100 kiz. This reference level is then used as the limit in subsequent plots for out of band spurious
emissions shown in section 4.4.4. The limit for out of band spurious emission at the band edge is 30
dB below the fundamental emission level measured in a 100 kiz bandwidth.
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4.4. Test result

Ambient temperature: 26 C
Relative humidity: 46 % R.H.

4.4.1. Spurious radiated emission

The frequency spectrum from 9kiz to 30 Mz was investigated. Emission levels are not reported much

lower than the limits by over 20 dB. All reading values are peak values.
To get a maximum emission levels from the EUT, the EUT was moved throughout the XY, XZ, and

YZ planes.
-DC12V
A. Low channel (2 402 Mtk)
Radiated emissions Ant. Correction factors Total Limit
Frequency | Reading | Detector Pol Ant. factor CL Actual Limit Margin
(Miz) (dBV) mode : (dB/m) (dB) (dBxV/m) | (dBuV/m) (dB)

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

B. Middle channel (2 440 ML)

Radiated emissions Ant. Correction factors Total Limit
Frequency | Reading | Detector Pol Ant. factor CL Actual Limit Margin
(Mitz) (dBwV) mode . (dB/m) (dB) (dBiV/m) | (dBuV/m) (dB)

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

C. High channel (2 480 Mtk)

Radiated emissions Ant. Correction factors Total Limit
Frequency | Reading | Detector Pol. Ant. factor CL Actual Limit Margin
(Mz) (dBV) mode (dB/m) (dB) (dBV/m) | (dBV/m) (dB)
No other emissions were detected at a level greater than 20dB below limit.
% Remark

1. Actual = Reading + Ant. factor + CL (Cable loss)

2. Distance extrapolation factor = 40 log (specific distance / test distance) (dB)

3. Limit line = specific Limits (dBuV) + Distance extrapolation factor

4.15.31 Measurement standards.

The amplitude of spurious emissions from intentional radiators and emissions from unintentional
radiators which are attenuated more than 20 dB below the permissible value need not be reported
unless specifically required elsewhere in this part.
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-DC3.7V
A. Low channel (2 402 M)
Radiated emissions Ant. Correction factors Total Limit
Frequency | Reading | Detector Pol Ant. factor CL Actual Limit Margin
(Mtz) (dB&V) mode : (dB/m) (dB) (dBV/m) | (dBuV/m) (dB)
No other emissions were detected at a level greater than 20dB below limit.
B. Middle channel (2 440 Mtk)
Radiated emissions Ant. Correction factors Total Limit
Frequency | Reading | Detector Pol Ant. factor CL Actual Limit Margin
(Mz) (dBw&V) mode ’ (dB/m) (dB) (dBwV/m) | (dBuV/m) (dB)

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

C. High channel (2 480 Mk)
Radiated emissions Ant. Correction factors Total Limit
Frequency | Reading | Detector Pol Ant. factor CL Actual Limit Margin
(M) (dBV) mode : (dB/m) (dB) (BN/m) | (dBV/m) (dB)
No other emissions were detected at a level greater than 20dB below limit.
¥ Remark

1. Actual = Reading + Ant. factor + CL (Cable loss)
2. Distance extrapolation factor = 40 log (specific distance / test distance) (dB)

3. Limit line = specific Limits (dBuV) + Distance extrapolation factor
Measurement standards.

4.15.31

The amplitude of spurious emissions from intentional radiators and emissions from unintentional
radiators which are attenuated more than 20 dB below the permissible value need not be reported

unless specifically required elsewhere in this part.
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4.4.2. Spurious radiated emission

The frequency spectrum from 30 M to 1 000 Miz was investigated. Emission levels are not reported

much lower than the limits by over 20 dB. All reading values are peak values.
To get a maximum emission levels from the EUT, the EUT was moved throughout the XY, XZ, and

YZ planes.

-DC 12V

A. Low channel (2 402 M)

Radiated emissions Ant. Correction factors Total Limit
Frequency | Reading | Detector Actual Limit Margin
() (dBaV) mode Pol. | Ant. factor(dB/m) | CL(dB) (dBV/m) | (dBV/m) (dB)

32.50 6.09 Peak \Y 15.51 0.80 22.40 40.00 17.60
119.11 7.09 Peak V 15.41 1.60 24.10 43.52 19.42
211.94 9.95 Peak \Y 9.75 2.10 21.80 43.52 21.72
363.99 9.48 Peak H 17.42 2.90 29.80 46.02 16.22
517.73 9.31 Peak H 18.69 3.30 31.30 46.02 14.72
568.10 9.16 Peak H 20.74 3.60 33.50 46.02 12.52
Above Not i i i i i i i
600.00 Detected

B. Middle channel (2 440 Mtk)

Radiated emissions Ant. Correction factors Total Limit
Frequency | Reading | Detector Actual Limit Margin
(k) (dB&V) e Pol. | Ant. factor(dB/m) | CL(dB) (dBV/m) | (dBV/m) (dB)

32.48 6.07 Peak V 15.51 0.80 22.38 40.00 17.62
119.16 7.05 Peak \Y 15.41 1.60 24.06 43.52 19.46
211.98 9.98 Peak V 9.75 2.10 21.83 43.52 21.69
363.92 9.53 Peak H 17.42 2.90 29.85 46.02 16.17
517.65 9.36 Peak H 18.69 3.30 31.35 46.02 14.67
568.03 9.19 Peak H 20.74 3.60 33.53 46.02 12.49
Above Not i i i i i i i
600.00 Detected
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C. High channel (2 480 Mk)

Radiated emissions Ant. Correction factors Total Limit
F'?M”];""V R&%‘j';,';g D;"gﬁ‘:’ Pol. | Ant. factor(d8/m) | CL(dB) (33‘:\22:) : d'];i":,’/% Mf';]%i“
32.55 6.10 Peak \Y 15.51 0.80 22.41 40.00 17.59
119.16 7.11 Peak \Y 15.41 1.60 2412 43.52 19.40
211.98 9.98 Peak \Y 9.75 2.10 21.83 43.52 21.69
363.92 9.56 Peak H 17.42 2.90 29.88 46.02 16.14
517.78 9.33 Peak H 18.69 3.30 31.32 46.02 14.70
568.16 9.19 Peak H 20.74 3.60 33.53 46.02 12.49
Above Not i i i i i i i

600.00 Detected

¥ Remark
1. Actual = Reading + Ant. factor + CL (Cable loss)
2. 15.31 Measurement standards.

The amplitude of spurious emissions from intentional radiators and emissions from unintentional
radiators which are attenuated more than 20 dB below the permissible value need not be reported
unless specifically required elsewhere in this part.
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-DC 3.7V
A. Low channel (2 402 Mtk)
Radiated emissions Ant. Correction factors Total Limit
Frequency | Reading | Detector Actual Limit Margin
(M) (dB&V) o~ Pol. | Ant. factor(dB/m) | CL(dB) (dBV/m) | (dBaV/m) (dB)

32.21 4.09 Peak V 15.51 0.80 20.40 40.00 19.60
61.59 14.61 Peak \Y 4.49 1.20 20.30 40.00 19.70
141.35 0.83 Peak H 19.77 1.80 22.40 43.52 21.12
437.53 8.78 Peak H 17.42 2.90 29.10 46.02 16.92
499.99 8.11 Peak V 18.69 3.30 30.10 46.02 15.92
665.10 6.05 Peak \Y 21.45 3.90 31.40 46.02 14.62
Above Not i i i i i i i
700.00 Detected

B. Middle channel (2 440 Mtk)

Radiated emissions Ant. Correction factors Total Limit
Frequency | Reading | Detector Actual Limit Margin
() (dBaV) mode Pol. | Ant. factor(dB/m) | CL(dB) (dBV/m) | (dBV/m) (dB)

32.26 410 Peak \Y 15.51 0.80 20.41 40.00 19.59
61.62 14.63 Peak V 4.49 1.20 20.32 40.00 19.68
141.37 0.88 Peak H 19.77 1.80 22.45 43.52 21.07
437.55 8.81 Peak H 17.42 2.90 29.13 46.02 16.89
499.92 8.16 Peak \Y 18.69 3.30 30.15 46.02 15.87
665.16 6.09 Peak V 21.45 3.90 31.44 46.02 14.58
Above Not i i i i i i i
700.00 Detected

¥ Remark

1. Actual = Reading + Ant. factor + CL (Cable loss)

2.15.31

Measurement standards.

The amplitude of spurious emissions from intentional radiators and emissions from unintentional
radiators which are attenuated more than 20 dB below the permissible value need not be reported
unless specifically required elsewhere in this part.
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C. High channel (2 480 Mk)

Radiated emissions Ant. Correction factors Total Limit
F'?M”];""V R&%‘j';,';g D;"gﬁ‘:’ Pol. | Ant. factor(d8/m) | CL(dB) (33‘:\22:) ( d'];i":,’/% Mf';]%i“
32.19 415 Peak \Y 15.51 0.80 20.46 40.00 19.54
61.52 14.52 Peak \Y 4.49 1.20 20.21 40.00 19.79
141.36 0.89 Peak H 19.77 1.80 22.46 43.52 21.06
437.53 8.72 Peak H 17.42 2.90 29.04 46.02 16.98
499.92 8.18 Peak \Y 18.69 3.30 30.17 46.02 15.85
665.18 6.11 Peak \Y 21.45 3.90 31.46 46.02 14.56
Above Not i i i i i i i

700.00 Detected

¥ Remark
1. Actual = Reading + Ant. factor + CL (Cable loss)
2. 15.31 Measurement standards.

The amplitude of spurious emissions from intentional radiators and emissions from unintentional
radiators which are attenuated more than 20 dB below the permissible value need not be reported
unless specifically required elsewhere in this part.
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4.4.3. Spurious radiated emission

The frequency spectrum above 1 000 M was investigated. Emission levels are not reported much

lower than the limits by over 20 dB.
To get a maximum emission levels from the EUT, the EUT was moved throughout the XY, XZ, and

YZ planes.

-DC 12V

A. Low channel (2 402 M)

Radiated emissions Ant. Correction factors Total Limit
Frequency | Reading | Detector Pol Ant. factor Amp + CL Actual Limit Margin
(Miz) (dB4V) mode : (dB/m) (dB) (dBV/m) | (dBgV/m) (dB)
4 803.95 67.40 Peak Vv 32.89 32.12 68.17 74.00 5.83
4 803.95 51.08 | Average \" 32.89 32.12 51.85 54.00 2.15
Above i ) i ) i i ) i

5000.00

B. Middle channel (2 440 ML)

Radiated emissions Ant. Correction factors Total Limit
Frequency | Reading | Detector Pol Ant. factor Amp + CL Actual Limit Margin
(Miz) (dB4V) mode : (dB/m) (dB) (dBV/m) | (dBgV/m) (dB)
4 880.43 71.09 Peak \ 32.89 32.12 71.86 74.00 2.14
4 880.43 51.47 | Average| V 32.89 32.12 52.24 54.00 1.76
7 320.65 58.08 Peak Vv 35.64 25.35 68.37 74.00 5.63
7 320.65 40.86 | Average| V 35.64 25.35 51.15 54.00 2.85
Above i ) ) i ) i ) i

8 000.00
¥ Remark

1. Measuring frequencies from 1 (fz to the 10th harmonic of highest fundamental Frequency.
2. Radiated emissions measured in frequency above 1 000 M were made with an instrument using

peak/average detector mode.
3. Average test would be performed if the peak result were greater than the average limit.
4. Actual = Reading + Ant. factor - Amp + CL (Cable loss)
Measurement standards.

5. 156.31

cannot be reproduced, except in full, without the written approval of MOVON CORPORATION.
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C. High channel (2 480 Mk)

Radiated emissions Ant. Correction factors Total Limit

Frequency | Reading | Detector Pol Ant. factor Amp + CL Actual Limit | Margin

(Miz) (dBV) mode ol (dB/m) (dB) (dBV/m) | (dBuV/m) (dB)
4 959.44 69.78 Peak V 32.89 32.12 70.55 74.00 3.45
4 959.44 51.09 | Average| V 32.89 32.12 51.86 54.00 2.14
7 439.44 57.49 Peak V 35.64 25.35 67.78 74.00 6.22
7 439.44 41.31 | Average| V 35.64 25.35 51.60 54.00 2.40

Above i ) ) i ) i ) )

8 000.00
¥ Remark

1. Measuring frequencies from 1 (fz to the 10th harmonic of highest fundamental Frequency.

2. Radiated emissions measured in frequency above 1 000 M were made with an instrument using
peak/average detector mode.

3. Average test would be performed if the peak result were greater than the average limit.

4. Actual = Reading + Ant. factor - Amp + CL (Cable loss)

5.15.31 Measurement standards.

THE AMPLITUDE OF SPURIOUS EMISSIONS FROM INTENTIONAL RADIATORS AND
EMISSIONS FROM UNINTENTIONAL RADIATORS WHICH ARE ATTENUATED MORE
THAN 20 DB BELOW THE PERMISSIBLE VALUE NEED NOT BE REPORTED UNLESS
SPECIFICALLY REQUIRED ELSEWHERE IN THIS PART.
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-DC 3.7V

A. Low channel (2 402 M)

Radiated emissions Ant. Correction factors Total Limit
Frequency | Reading | Detector Pol Ant. factor Amp + CL Actual Limit Margin
(Mtz) (dBuV) mode : (dB/m) (dB) (dBV/m) | (dBuV/m) (dB)
4804.55 66.20 Peak Vv 32.89 32.12 66.97 74.00 7.03
4804.55 50.23 | Average V 32.89 32.12 51.00 54.00 3.00
Above i ) i ) i i ) i

5000.00

B. Middle channel (2 440 Mtk)

Radiated emissions Ant. Correction factors Total Limit
Frequency | Reading | Detector Pol Ant. factor Amp + CL Actual Limit Margin
(Mtz) (dBuV) mode . (dB/m) (dB) (dBV/m) | (dBuV/m) (dB)
4881.62 70.25 Peak V 32.89 32.12 71.02 74.00 2.98
4881.62 51.35 Avg Vv 32.89 32.12 52.12 54.00 1.88
7322.52 58.02 Peak \Y 35.64 25.35 68.31 74.00 5.69
7322.52 38.36 Avg \Y 35.64 25.35 48.65 54.00 5.35
Above i ) ) i ) i ) i

8 000.00

¥ Remark

1. Measuring frequencies from 1 (iz to the 10th harmonic of highest fundamental Frequency.
2. Radiated emissions measured in frequency above 1 000 Mz were made with an instrument using

peak/average detector mode.
3. Average test would be performed if the peak result were greater than the average limit.

4. Actual = Reading + Ant. factor - Amp + CL (Cable loss)

5.15.31

Measurement standards.
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wovon comonen REPOI Number:  MOV-16-RF-1014(1)
C. High channel (2 480 Mk)
Radiated emissions Ant. Correction factors Total Limit
Frequency | Reading | Detector Pol Ant. factor Amp + CL Actual Limit Margin
(Miz) (dBV) mode ol (dB/m) (dB) (dBV/m) | (dBuV/m) (dB)
4958.26 68.72 Peak V 32.89 32.12 69.49 74.00 4.51
4958.26 50.26 Avg Vv 32.89 32.12 51.03 54.00 2.97
7436.35 56.32 Peak V 35.64 25.35 66.61 74.00 7.39
7436.35 42.02 Avg Vv 35.64 25.35 52.31 54.00 1.69
Above i ) ) i ) i ) )

8 000.00

¥ Remark

1. Measuring frequencies from 1 (fz to the 10th harmonic of highest fundamental Frequency.
2. Radiated emissions measured in frequency above 1 000 M were made with an instrument using

peak/average detector mode.
3. Average test would be performed if the peak result were greater than the average limit.
4. Actual = Reading + Ant. factor - Amp + CL (Cable loss)

5. 156.31

Measurement standards.

THE AMPLITUDE OF SPURIOUS EMISSIONS FROM INTENTIONAL RADIATORS AND
EMISSIONS FROM UNINTENTIONAL RADIATORS WHICH ARE ATTENUATED MORE
THAN 20 DB BELOW THE PERMISSIBLE VALUE NEED NOT BE REPORTED UNLESS
SPECIFICALLY REQUIRED ELSEWHERE IN THIS PART.

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.
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4.5 Radiated Band Edge

4.5.1 Limit of Radiated Band Edges

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious must be
at least 20 dB below the highest emission level within the authorized band. If the output power of this device
was measured by spectrum analyzer, the attenuation under this paragraph shall be 30dB instead of 20dB.
In addition, radiated emissions which fall in test restricted bands must also comply with the FCC section

15.209 limits as below.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 — 0.490 2400/F (kHz) 300
0.490 — 1.705 24000/F (kHz) 30
1.705-30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3

4.5.2 Test Procedures

1. The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v03r03.
2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m)
and turntable (from 0 degree to 360 degrees) to find the maximum reading. A pre-amp and a
high pass filter are used for the test in order to get better signal level.

3. The EUT was placed on a turntable with 0.8 meter above ground.

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

5. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
6. For measurement below 1GHz, If the emission level of the EUT measured by the peak
detector is 3 dB lower than the applicable limit, the peak emission level will be reported.
Otherwise, the emission measurement will be repeated using the quasi-peak detector and
reported.

7. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the emission being measured;

(2) Set RBW=100 kHz for f < 1 GHz; VBW = RBW; Sweep = auto; Detector function = peak;
Trace = max hold;

(3) Set RBW =1 MHz, VBW= 3MHz for f = 1 GHz for peak measurement. For average
measurement:

* VBW = 10 Hz, when duty cycle is no less than 98 percent.
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4.5.3. Test Result

-DC 12V

A. 2 310 - 2 390 Mz measurement (2 402MHz)

Radiated emissions Ant. Correction factors Total Limit
Frequency | Reading Detector Pol Ant. factor Amp + CL Actual Limit Margin
(Mtz) (dBV) mode . (dB/m) (dB) (dBV/m) | (dBgV/m) (dB)
2 360.65 56.77 Peak V 28.21 34.77 50.21 74.00 23.79
2 337.26 45.99 Average V 28.21 34.77 39.43 54.00 14.57
2 375.70 47.60 Peak H 28.21 34.77 41.04 74.00 32.96
2 337.26 36.32 Average H 28.21 34.77 29.76 54.00 24.24
Emission level measurement
Spectrum :_?
-_i:k:‘jx | Mi[1] 56, _'f dai”\f
100 diys |
|
0 gy
30 By .| -
.ZD':‘BLN [ , ! ]
— — | Feasurna.. mh
Emission level measurement
i;e;tm:n“? 00 deyY REBW 1 MHz [@
g M1l " 15.99 dBpY)
110 dBp 2.037260 CHZ
70 dBps
20 by
&I‘t 2.31 GHz (91 pl_s Stop 2.39 CHz
il | Measuring... m
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Emission level measurement

Spectrum

Ref Level 107,00 gépy & RBW 1 MH:z

Al 20UE  BWT 11.5ys = YBW L MH:  Mode auto FFT
@ 1Pk Max

I mi[1] 47.60 dBQY|
100 dByf— ’.?.:IIT:J'.'EIU aHz|

S0 g —t

50 dBL

70 iy

0 By

S0 By

T

|

|
VLN (VLR TR T S R Tt S 1Y S oA

|

|

Wt
= By

o

30 g

20 gBuv=—

10d8uy L
CF 2.35 GHz i ) 091 pts ) - Hpan 80,0 MHz

M T R

Emission level measurement

Spectrum I n?n

Ref Level 107.00 dByv = REW 1 MHz
Att 20 d8  BWT 1903 ms w VBW 10Hz Mode Auto FFT
@ 1Ay Max

M1l 36.32 dipv|
100 dBpy 2.337260 GHzZ

o0 dByg

20 dBypy—

70 B

&0 B

S0 dBgas

40 dip

30 dEpy

20 deg

10 clbgd

Start 2.31 GHz 691 pts Stop 2.39 GHz
il | Measuring... “m i

]
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B. 2 483.5 - 2 500 Mz measurement (2 480MHz)

Radiated emissions Ant. Correction factors Total Limit
Frequency | Reading Detector Pol Ant. factor Amp + CL Actual Limit Margin
(Mtz) (dBV) mode : (dB/m) (dB) (dBV/m) | (dBiV/m) (dB)
2 483.68 61.36 Peak \Y 28.21 34.77 54.80 74.00 19.20
2 499.99 45.06 Average \% 28.21 34.77 38.50 54.00 15.50
2 483.54 53.49 Peak H 28.21 34.77 46.93 74.00 27.07
2 499.99 35.44 Average H 28.21 34.77 28.88 54.00 25.12
Emission level measurement
Spectrum f?
Ref Lewvel 120,00 iy - RBW 1 MHz -
All JIdE BWT 3.8 us » VBW 1 Mg Moda Auto FFT
S0 aiv-
LS g e N .
Start 2.4835 GHz 691 pts Blun 2.5 GHz |
i :‘[ [ Heasuring..  WAMRMACED WO P
Emission level measurement
Spectrum I [@
e mi[1] +5.06 dEpV|
110 dBy 2.4999880 CHZr
70 dBps
Start 2.4835 GHz 691 pts — - BlGF 2.5 C-iHZ/A‘g
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Emission level measurement

Spectrum :Em

Ref Leval 112,00 cgpy & RBW 1 MHz
Al 25dE  BWT 3.8 ps = VBW 1 MMz Mode Auto FFT
@ 1Pk Max

1 M1[1] 53.49 dBpY|
| 2,40895360 GHz
100 Ay v

Stort 24805 GHz ) 891 pis - - stu‘:' 2.5 GHz
| "[ | Heasuning... WUARNLONN W0 P

Emission level measurement

Spectrum I n?n
Ref Level 107.00 dByv = RBW 1 MHz
Att 20 d8  BWT £3.2 ms & VBW 10Hz Mode Auto FFT

@ 1Ay Max

L] A5.44 dBpY)
100 dBp 2.4999880 CHZ

o0 dByg

20 dBypy—

70 B

&0 B

S0 dBgas

40 dip

30 dEpy

20 deg

10 clbgd

Start 2.4835 GHz 691 pts Stop 2.5 GHz
il [ Measuring..  WERARNNAN d i

]
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-DC 3.7V
A. 2 310 - 2 390 Mz measurement (2 402MHz)
Radiated emissions Ant. Correction factors Total Limit
Frequency | Reading Detector Pol Ant. factor Amp + CL Actual Limit Margin
(Mz) (dBV) mode : (dB/m) (dB) (dBV/m) | (dBiV/m) (dB)
2 334.02 55.32 Peak V 28.21 34.77 48.76 74.00 25.24
2 337.26 42.48 Average V 28.21 34.77 35.92 54.00 18.08
2372.23 52.04 Peak H 28.21 34.77 45.48 74.00 28.52
2 337.26 35.60 Average H 28.21 34.77 29.04 54.00 24.96
Emission level measurement
Spectrum L@
Ref Leval 114,00 sty & RBW 1 MHz
Al 2T UR  BWT 11.3ys @ VBW 1 MH: Mode auto FFT
::le:-‘:x mi[1] .,: 3z daip\:'
_ i
100 dBy |
o0 gy |
0 diy |
60 o8y - |
g;-;‘;g;;;‘.-(L i WO ik il M phf ot M e it -_l."-d'*'““"'.
40 cB |
30 déy |
el _ . | )
2" 2,31 GHz Eil pts Hlog .99 GHz
:‘[ [ Heasusing...

ERRREEN N 2

Emission level measurement

Spectrum I "-‘i-']
Ref Lewel 112.00 dbpy = RBW 1 MHz
ALt 25d3  SWT 190.3ms @ VBW 10 H: Mode suto FFT
il . EE—
Wii1] 1248 dBpY|
2.0372060 GHz|
100 By =t
90 By
an
70
B B —
50 R
HerET—t — — —
3 dfws
20 dBuy
Start 2,01 GHz 59Lpts Stop 2,39 GHz
)i | Meacurioa_ WRARRAAN * p
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Emission level measurement

Spectrum :Em
Ref Lewvel 110,00 iy & REW 1 MHz
AlL 23 B BWT 113 ys & YBW 1 MH:  Mode auto FFT
CEEE
CETES] 52,04 depV]
2,372230 GHz|
100 dBye—t -
20 dBiL-
20 daL: | |
70 g8y
50 By |
L | _ /N .
o et I TR = AT P P Vo =7 T \.~|» o
40 iy |
30 8y
20 deyv— |
CF 2,35 GHz ) ) 091 pts - - Bpan 60,0 MHZ
— & n—I
"[ | Heasuning... WRARNLONN W0 P

Emission level measurement

Spectrum | [“_-5"|

Ref Lewel 10500 dbyy ® RBW 1 MHz

ALt 1048 SWT 1003 ms & VBW 10Hr Mode Auto FFT
914y Max

Mifi] 560 dipY|
100 dbyf 2037260 GHE

90 dBpv—

B dRA-

;
Htart 2.1 GHz 6‘][& Stop 2.39 GHz
ETEET +
l )il | Measuring.. @EARRAAN Y
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B. 2 483.5 - 2 500 Mz measurement (2 480MHz)

Radiated emissions Ant. Correction factors Total Limit
Frequency | Reading Detector Pol Ant. factor Amp + CL Actual Limit Margin
(Mtz) (dBV) mode . (dB/m) (dB) (dBV/m) | (dBgV/m) (dB)
2 483.73 61.05 Peak \% 28.21 34.77 54.49 74.00 19.51
2 490.37 41.84 Average \Y 28.21 34.77 35.28 54.00 18.72
2 484.04 53.57 Peak H 28.21 34.77 47.01 74.00 26.99
2 488.55 38.02 Average H 28.21 34.77 31.46 54.00 22.54
Emission level measurement
Spectrum z‘?
Ref Level 120,00 iy - RBW 1 Mz
Al 334E BWT 3.8 us w VBW 1 M Moda suto FFT
= mif1] 61.05 dEpv|
¢ S - o ) L sl -~_.__¢|__-. i
2?! 2.4835 GH2 M Btu: 2.5 GH2
:'[ [ Heasuring..  WEMRARIAN 0 i
Emission level measurement
Spectrum | [“_-5"]
Ref Lewel 113.00 dbpy & RBW 1 MHz
Al 26 41 SWT 632 ms @ VBW 10 H: Mode Auta FRT
] T ey
Start 2.1855 GHz 691 w Btop 2.5 GHz
_] Measuring.. 000000 # 4
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Emission level measurement

Spectrum

Ref Level 112,00
AlL

=T & RBW 1 Mg

25 dE  BWT 3d us & VBW 1 MH:  Mode Auto FFT

@ 1Pk Max

100 dByv—

M1[1]

53.57 depV]
2.4840370 GHe|
1

S0 GBLV—T

B0 B —T

70 g h

G0 oy
M1

|
|
P S S—

=0 ey

40 iy V-

30 BV

20 gBu

CF 2,491 75 GHz

nY1 pts

Bpan 16,5 MHz

| Heasuring...

Qe e A

Emission level measurement

Speetruim |

Alt

Ref Lewel 10800 dipy

® RBW 1 MHz

21 d3  SWT 63.2 ms & VBW 10 H: Mode suto FFT

f 1Ay Max

100 diyy

Mif1]

30 dBuy

B0 dBy

T iy

6 dB

500 dBLv

40 dbL

30 OB —t

20 dB.

10 by

Htart 24835 GHz

Sglw

| Meacuring...

BtuF 2.5 GHE
w0 P
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4.6. Out of Band Emissions in non-restricted frequency band

4.6.1. Test requirements and limit

The peak output power measured in any 100 kHz bandwidth outside of the authorized frequency
band shall be attenuated by at least 20 dB relative to the maximum in-band peak PSD level in 100
kHz (i.e., 20 dBc). If maximum conducted (average) output power was used to demonstrate
compliance as described in 9.2, then the peak power in any 100 kHz bandwidth outside of the
authorized frequency band shall be attenuated by at least 30 dB relative to the maximum in-band
peak PSD level in 100 kHz (i.e., 30 dBc). In either case, attenuation to levels below the 15.209
general radiated emissions limits is not required.

4.6.2. Test procedure

Reference Level Measurement

1. Set instrument center frequency to DTS channel center frequency.
2. Set the span to = 1.5 times the DTS bandwidth

3. Set the RBW = 100 kHz

4. Set the VBW =3 x RBW

5. Detector = peak.

6. Sweep time = auto couple.

7. Trace mode = max hold.

8.Allow the trace to stabilize.

8. Use the peak marker function to determine the maximum PSD level.

Emission Level Measurement

1. Set the center frequency and span to encompass frequency range to be measured.
2. Set the RBW = 100 kHz

3. Set the VBW 23 x RBW

4. Detector = peak.

5. Sweep time = auto couple.

6. Trace mode = max hold.

7.Allow the trace to stabilize.

8. Use the peak marker function to determine the maximum amplitude level.

If the emission level with above setting was close to the limit (ie, less than 3 dB margin) then zoom

scan is required using RBW = 100 kHz, VBW = 100 kHz, SPAN = 100 MHz and BINS = 2001 to get
accurate emission level within 100 kHz BW.

4.6.3. Testresults : Comply (refer to Next page — test plots)
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-DC12V
A. Low channel (2 402 M)

Reference level measurement 1

Spectrum

Ref Level 30.00 dém
Att <40 dB

Offset 1.00 d&é & RBW 100 kHz

SWT 189 us @ VBW 300 kHz  Mode Auto FFT

@ 1Pk Max

mMi[1]

12.70 dBm)|
2.40197970 GHz

20 dBm

10 dém

O obmr

-10 dem

= o

20 dom—

=30 dem

-40 dBm

=50 dBm

-60 dem

CF 2.402 GHz

691 pts

n

J Measuring...

Span 2.0 MHz

e 4

Emission level measurement 1

Spectrum

Ref Level 30.00 dém
Att 40 dg

Offset 1.00 d& & RBW 100 kHz

SWT 372 us & VBW 300 kHz  Mode Auto FFT

@ 1Pk Max

Mi[1]

39.53 dBm
17,7390 MHz

20 dBm

10 dBm

O obmr

-10 dém

=20 dBm

=30 dem

I 40 dBm
R SVRELNY

LM AL

Y
IRV (TEUTONIY ERNTHE LS A g

WA P

-50 dBm

-60 dem

Start 9.0 kHz

691 pts

n

J Measuring...

Stop 30.0 MHz
]

[ y
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Emission level measurement 2

Spectrum

Ref Level 30.00 dBm

Att 49 B

Offset 1.00 dB & RBW 100 kHz

SWT

265 ms @ YBW 300 kHz

Mode &uto Sweep

@ 1Pk Max

20 dBm

D2[1]

10 dBm

mi[1]

<42.20 dB
4.5590 GHz
11.22 dim
2.3860 CHz

D dém

=10 dBm

=20 dem

=30 dBm

o

sl

e

Mgt

dnasinlly b

bt A

.,ﬁj»k..L.Ji. hil

Py P g g

..l'“-"‘“-"‘d*\_dq T

=50 dBm

-60 dBm

Start 30.0 MHz

601 pts

Stop 26.5 GHz

n

| Measuring...

L1 p

B. Middle channel (2 440 Mtk)

Reference level measurement 1

Spectrum

=]

Ref Level 30.00 dBm
Att 40 dB

Offset
SWT

1.00 dB & RBW 100 kHz
18.0 ps & VBW 300 kH:z

Mode Auto FFT

@ 1Pk Max

20 dém

Ma[il

13.70 dBm
2.43997680 GHz

10 dBm

O dBm

=10 dBm

=30 dBm

=40 dBm

<50 dBm

-60 dBm

CF 2.44 GHz

601 pts

1

Span 2.0 MHz
m—%—.
| Measuring... IT] 4
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Emission level measurement 1

Spectrum

l‘E.’
Ref Level 30.00 dém  Offset 1.00 di & RBW 100 kiHz

Att 40d8  SWT 37.8 ps & WBW 300 kHz Mode &uto FFT
(@ 1Pk Max

Mi[1] 41.00 dBm
19.8660 MHZ
20 dém

10 dBm

D dBém

=10 dBm

=20 dem

-30 dBm

I -40 dBm
BT D S, P WV o S T Rt UL W SU RN [ i
50 dBm

-’“’V"r‘l’"\m Falal LT s NS PR W

-60 dBm

Start 9.0 kHz

n

691 pts Stop 30.0 MHz

4

| Measuring...  (EMNNNN

Emission level measurement 2

Spectrum

Im:
Ref Level 30.00 dBm Offset 1.00 dB. & RBW 100 kHz
Att 49d8 SWT 265 ms & WBW 300 kHz
(@ 1Pk Man

Mode &utn Swean

D2[1] 43.39 dB
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C. High channel (2 480 M)

Reference level measurement 1

Spectrum

IB‘B
Ref Level 30.00 dem  Offset 1.00 dB & RBW 100 kHz

Att 40dB SWT 18.9 ps & VBW 300 kH: Mode Auto FFT
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J Measuring... L1 ,é

Emission level measurement 1

Spectrum

IB‘B
Ref Level 30.00 dem  Offset 1.00 dB & RBW 100 kHz

Att 40d8 SWT 37.% ys & YBW 300 kHz Mode &uto FFT
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Emission level measurement 2

Spectrum [ :E-:

Ref Level 30.00 dém  Offset 1.00 di & RBW 100 kiHz

Att 40dB  SWT 265 ms e VBW 300 kHz  Mode Auto Sweap
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-DC3.7V
A. Low channel (2 402 M)

Reference level measurement 1

Spectrum [ :E-:

Ref Level 20.00 dém  Offset 1.00 dé @ RBW 100 kHz
Att 39d8  SWT  18.9 ys @ VBW 300 kH:  Mode Auto FFT
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Emission level measurement 1

Spectrum l :E-:

Ref Level 20.00 dém  Offset 1.00 di & RBW 100 kiHz

Att 39de  SWT 37.8 ps & WBW 300 kHz Mode &uto FFT
@ 1Pk Max

Mi[1] 51.79 dBm
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Emission level measurement 2

Spectrum I :E-:

Ref Level 20.00 dem  Offset 1.00 dB & RBW 100 kHz

Att 3908 SWT 265 ms e WBW 300 kH:  Mode &uto Sweap
@ 1Pk Max
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B. Middle channel (2 440 ML)

Reference level measurement 1

Spectrum I :E-:

Ref Level 20.00 dim  OHset 1.00 dB e RBW 100 kHz
Att 39dE SWT 18.9 ps & VBW 300 kH: Mode Auto FFT
@ 1Pk Max
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T: J Measuring... L1 ,é

Emission level measurement 1

Spectrum I :E-:
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(@ 1Pk Max

Mi[1] 51.12 dBm
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Emission level measurement 2

Spectrum IEE-:
Ref Level 20.00 dim  OHset 1.00 di e RBW 100 kHz
Att 39dB  8WT  265ms @ WBW 300 kHz  Mode Auto Swasn
@ 1Pk Max
was D2(1] 52.99 dB
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C. High channel (2 480 M)

Reference level measurement 1

| Spectrum 1 [a

Ref Level 20.00 dBEm Offset 1.00 d& & RBW 100 kHz
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Emission level measurement 1

Spectrum l?}:
Ref Level 20.00 dim  Offset 1.00 dé @ RBW 100 kHz
Att 3048 SWT  37.0 s @ VBW 300 kHz  Mode Auto FFT
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Emission level measurement 2
Spectrum I:E-:
Ref Level 20.00 dim Offset 1.00 dB & RBW 100 kHz
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5. 6 dB bandwidth

5.1. Test setup

EUT Spectrum analyzer

5.2. Limit

According to §15.247(a)(2), systems using digital modulation techniques may operate in the
902~928 Mz, 2 400~2 483.5 Mk, and 5 725~5 825 M bands. The minimum of 6 dB Bandwidth shall
be at least 500 kiz

5.3. Test procedure

1. The 6 dB band width was measured with a spectrum analyzer connected to RF antenna
connector (conducted measurement) while EUT was operating in transmit mode at the appropriate
center frequency. The analyzer center frequency was set to the EUT carrier frequency, using the
analyzer. Display Line and Marker Delta functions, the 6 dB band width of the emission was
determined.

2. The bandwidth of the fundamental frequency was measured with the spectrum analyzer using
RBW = 100kz, VBW = 3 x RBW, Span= 2 times the DTS bandwidth
Detector = peak, Trace = max hold, Sweep=auto couple

5.4. Test results

Ambient temperature: 26 C
Relative humidity: 46 % R.H.

Power Supply Frequency(Mk) 6 dB bandwidth(Mtk)
2402 0.686
DC 12V 2 440 0.686
2 480 0.689
2402 0.689
DC3.7V 2 440 0.683
2480 0.689
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-DC12V
A. Low channel (2 402 M)

Spectrum IEE-:
Ref Level 30.00 dim  OHset 1.00 di e RBW 100 kHz
Att 493  SWT  18.% ys @ VBW 300 kHz  Mode &uto FFT
@ 1Pk Max
mif1] 12.57 dBm|
o 2.40197970 GHz
20d = ndg 6.00 dB)
e ] B 6E6.000000000 kH2
10 dBm e A Faciie 2 aens
w Q factécy d501.8
. il e
o —
0 dbrr = =
& oY
-10 dBm — —
i L
'!ﬂ dBm - sl - i
-30 dBm
=40 dBm
=50 dem
-60 dem
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Marker
| Type | Ref | Tre | X-walue | ¥-value | Function | Function Result |
M Y| 2.4010797 GHz | 12.57 dBm | ndB down | £36.0 kHz
T1| | 1] 2.401644 GHz | 6.63 dbm_| nde | .00 dB
T2 1 2.40233 GHz 6.54 dBm Q factor 3501.6
)i T Measoring..  CRRLLLAND W0 P

B. Middle channel (2 440 Mtk)

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

Spectrum I:E-:
Ref Level 30.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 4948 SWT 18.2 ps @ YBW 300 kH:  ™ode Auto FFT
@ 1Pk Max
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20d ™ nde 6.00d8
i Ao __\___—o"x'x,_\_\___\__BH—u\. Tz 686000000000 kHz
i | ¥ Q factdei q587.0
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WL [ 1] 2.4300797 GHz | 13.61 dbm | ndB down | £36.0 kHz
T1] 1] 2.4396411 GHz | 7.56 dim | ndB | £.00 d&
T2 1 24403271 GHz 7.59 diim Q factor 3557.0
T | Measuring... mm 4
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C. High channel (2 480 Mtk)

Spectrum l :-.?

Ref Level 30.00 dBm  OHset 1.00 db @ RBW 100 kHz
At 408 SWT  18.9 s @ VBW 300 kHz  Modae Auto FFT
(@ 1Pk Max

mi[1] 14.23 dBm
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ML T 2.4700797 GHz | 14.33 dBm | ndB down | BE8.0 kHz

Ti 1] 2.4796151 GHz | .35 dbm | ndB | .00 dB

T2 i 24803038 GHz 8,14 diim Q factor 3600.1

Tr | Measuring... llllllllm 4

-DC 3.7V
A. Low channel (2 402 Mtk)

Spectrum I:E-:
Ref Level 20.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 32de SWT 18.2 ps @ YBW 300 kH:  ™ode Auto FFT
@ 1Pk Max
[ mi[1] 12.71 dBm
o o X T2 2.40197680 GHz
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-10 dBm % :
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M1 [ 1] 24019768 GHz | 12.71 dBm | ndB down | £88.9 kHz
T1] T 2.4016411 GHz | .59 dim | ndB | 6.00 da
T2 1 2.40233 GHz 6,72 dim Q factor 3336.9
T | Measuring...  EENRRSRRNN ) 4
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B. Middle channel (2 440 ML)

Spectrum l:-.?
Ref Level 20.00 dém Offset 1.00 dBé & RBW 100 kHz
Att a0 de SWT 18.0 us & VBW 300 kH:  Mode Auto FFT
@ 1Pk Max
M1 13.60 dBm
ke s ___,__,/—'w_-q______-—u_\ = 2.43997680 GHz
i B ndp 2 6.00 dB|
» i Bw ~. 683.100000000 kHz
e = Q factor R a572.1
=10 dBm = -
i \\x e
i o [ ii_ids —
-30 dem
-40 dBm
=50 dBrm
-60 dBm
=70 dBm
CF 2.44 GHz 601 pts Span 2.0 MHz
(Marker
|_Type | Ref | Tre | X-value | ¥-value | Function | Function Result i
M1 | 1] 2.4399768 GHz | 13.60 dBm | ndB down | 683, 1 kHz
T1] 1] 2.4306411 GHz | 7.74 dBm | nde | £.00 d&
7] 1 24403242 GH2 7.63 dim Q factor 3572.1
J—'__ J Measuring... m %

C. High channel (2 480 Mk)

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.
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Spectrum 1 l:-?
Ref Level 20.00 dim  Ofset 1.00 dB & REBW 100 kHz
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| _Type | Ref | Tre | ¥-value | ¥-value | Function | Function Result i
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T2 1 24803030 GH2 8.01 dim Q factor 3600.1
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6. Maximum Output Power Measurement

6.1. Test setup.

EUT Spectrum Analyzer

6.2. Limit

The maximum peak output power of the intentional radiator shall not exceed the following:
1.§15.247(a)(1), Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kiz or the 6 dB bandwidth of the hopping channel, whichever is
greater, provided the systems operate with an output power no greater than 125 mW

2. §15.247(b)(1), For frequency hopping systems operating in the 2 400 — 2 483.5 Mz employing
at least 75 non-overlapping hopping channels, and all frequency hopping systems in the 5 725 —
5805 M band: 1 Watt.

6.3 Test procedure

Maximum Peak Conducted Output Power is measured using the following procedure
(RBW = DTS bandwidth).

. Set the RBW 2 DTS bandwidth.

. Set VBW = 3 x RBW. / Set span = 3 x RBW.

. Sweep time = auto couple

. Detector = peak

. Trace mode = max hold

. Allow trace to fully stabilize

. Use peak marker function to determine the peak amplitude level.

ONOOTADN =

6.4 Test results

Ambient temperature: 26 C
Relative humidity: 46 % R.H.

Power Supply Frequency (M) Conducted power (dBm) Limit (dBm)
2402 14.33
DC 12V 2 440 15.38
2 480 16.14
2402 14.21 %0
DC3.7V 2440 15.38
2 480 16.08
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-DC12V
A. Low channel (2 402 Mtk)

Spectrum l ll:l%:i
Reflevel 30.00 dbm  Offset 1.00 di @ RBW 1 MHz
Att 45 dB SWT 1ms e WYBW 3 MHz Mode Auto Sweep
@ 1Pk Max
Mi[1] 12.96 dBm
2.40221400 GHz|
20 dBm
10 dBm
D dBm
-10 dBmr / \\\
-20 dem ,,/ e
L
-40 dBm-
=50 dBm:
-50 dBm
CF 2.402 GHz 691 pts Span 5.28 MHz
Channel Power
Bandwidth 2,60 MHz Power 14.23 dBm Tx Total 14.33 dBm
|
— T

B. Middle channel (2 440 Mtk)

Spectrum l l ué'

Ref Level 30.00 dim  Offset 1.00 d& & RBW 1 MHz
Att 4508 SWT 1ms @ YBW 3 MHz Mode tuto Sweep

e
@ 1Pk Man

Mi[1] 13.99 dBm

A 244023690 GHz

20 dBm

10 dBm-

0 dBm
-10 dBm /
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=30 dim

-40 dBmr-

=50 dBm:

=50 dem
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ﬂchannel Povier

Bandwidth 2,60 MHz Power 15.28 dBm Tx Total 15.38 dBm
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C. High channel (2 480 Mk)

Spectrum l

(=

Ref Level 30.00 dém  Ofset 1.00 db & RBW 1 Mz
Att 4508 SWT

1ms & VBW 3 MHz Moade Auto Sweep

@ 1Pk Max

20 dBm
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14.73 dBm
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-60 dem
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[

S
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i X

T Total 16.14 dBm |

Measuring... @

-DC 3.7V
A. Low channel (2 402 Mtk)

r-
Spectrum ]

(=]

Ref Level 20.00 dbm  Offset 1.00 di & RBW 1 MHz
35d8 SWT

1ms & VYBW 3 MHz Mode &suto Sweep
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e

Span 5.28 MHz
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Bandwidth 2,60 MHz

Power 14,21 dBm

LS

Measuring... ‘@

Tx Total 14.21 dBm
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B. Middle channel (2 440 Mk)

Spectrum l

(=]

Ref Level 20.00 dém

Att 358 SWT

Offset 1.00 d& & RBW 1 MHz
1ms & VBW 3 MHz Mode Auto Sweep

@ 1Pk Max

10 dB
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Measuring... ﬁ

C. High channel (2 480 Mk)

Spectrum

(=]

Ref Level 20.00 dim
Att 3508 SWT
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1ms & VBW 3 MHz Mode suto Sweep
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Measuring... @

Page : (48) of (55)
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.



K )VON MOVON CORPORATION

. Report Number: MOV-16-RF-1014(1)

7. Power Spectral Density Measurement

7.1. Test setup

EUT Spectrum analyzer

7.2. Limit
< 8dBm @ 3kHz BW

7.3. Test procedure (PKPSD)

1. The RF power output was measured with a Spectrum analyzer connected to the RF Antenna
connector(conducted measurement) while EUT was operating in transmit mode at the appropriate
center frequency, A spectrum analyzer was used to record the shape of the transmit signal.

2. The bandwidth of the fundamental frequency was measured with the spectrum analyzer using;
Span = 1.5 times the DTS bandwidth
RBW = 3kilz < RBW < 100kl
VBW = 3 x RBW, Sweep = Auto couple
Detector function = peak, Trace = max hold

7.4. Test results

Ambient temperature: 23 C
Relative humidity: 46 % R.H.

Power Supply Frequency (Mk) Peak output power(dim) Limit (dBm)
2 402 -2.72
DC12V 2 440 -1.60
2 480 -0.84
8
2 402 -2.60
DC3.7V 2 440 -1.54
2 480 -1.29
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8. Antenna requirement

8.1. Standard Applicable
For intentional device, according to FCC 47 CFR Section §15.203, an intentional radiator shall be

designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device. And according to FCC 47 CFR Section §15.247 (b) if transmitting antennas of

directional gain greater than 6 dBiare used.

8.2. Antenna Connected Construction
Antenna used in this product is PCB antenna,
Antenna gain is 1.29 dBi.
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9. RF exposure evaluation

9.1. 10.1 Environmental evaluation and exposure limit according to FCC CFR 47
part 1, 1.1307(b), 1.1310

According to §15.247(e)(i) and §1.1307(b)(1), systems operating under the provisions of this
section shall be operated in a manner that ensures that the public is not exposed to radio
frequency energy level in excess of the Commission’s guidelines. According to KDB 447498

(2)(a)(i)

Limits for maximum permissible exposure (MPE)

Frequency range Electric field Magnetic field Power density .
(MHz) strength(V/m) strength (A/m) (mW/cr) ORI UNE
(A) Limits for Occupational / Control exposures
300 -1 500 -- -- F/300 6
1 500 — 100 000 -- -- 5 6

(B) Limits for General Population / Uncontrol Exposures

300 -1 500 - -- F/1 500 6

1 500 — 100 000 - - 1 30

9.2. Friis transmission formula : Pd=(Pout*G)\(4*pi*R2)

Where
Pd= Power density in mW/cnf
Pout=output power to antenna in mW

G= Numeric gain of the antenna relative to isotropic antenna
Pi=3.1416

R= distance between observation point and center of the radiator in cm
Pd the limit of MPE, 1 mWV/cri'. If we know the maximum gain of the antenna and total power input to the
antenna, through the calculation, we will know the distance where the MPE limit is reached.
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9.3.
Test Item
Test Mode

9.4.

RF Exposure evaluation data
Normal operation

Antenna gain: 1.29 dBi (BLE)

Test result of RF exposure evaluation

Output power into antenna & RF exposure evaluation distance

Power | Frequency A DU Antenna An_tenn? dZ?\v;ﬁ; Powe_r d_ensity
Supply (Mz) power(g%;;'tenna gain (dBi) ﬁi‘;éﬁ?g at 20 cm I('I:]vr;/‘clg
(uW/cxr)
2 402 14.33 0.007
DC12V 2 440 15.38 1.29 1.35 0.009 1
2 480 16.14 0.011
2 402 14.21 0.007
DC3.7V 2 440 15.38 1.29 1.35 0.009 1
2 480 16.08 0.010
% Remark

The power density Pd (5th column) at a distance of 20 cm calculated from the friis transmission
formula is far below the limit of 1 mW/cm' .
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