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Scope: Measurement and determination of electromagnetic emissions (EME) of radio frequency devices
including intentional and / or unintentional radiators for compliance with technical rules and regulations of
the Federal Communications Commission.

1. General Information

Tel. Number: +82-54-468-0831

FCC ID.
Equipment Class
EUT Type

Model Name
Trade Name
Serial Number
Rule Part(s)

Type of Authority
Test Procedure(s)
Dates of Test

Place of Test

Test Report Number

Dates of Issue

Applicant: Ohsung Electronics CO., LTD.

Applicant Address: #181 Gongdan-dong, Gumi-si, Gyeongsangbuk-Do, Republic of Korea.
Manufacturer: Ohsung Electronics CO., LTD.

Manufacturer Address: #181 Gongdan-dong, Gumi-si, Gyeongsangbuk-Do, Republic of Korea.
Contact Person: Mr. Ju-Ho Yoon / Q.A. Team

Fax Number: +82-54-461-8368

OZ5URCMX9901

Remote Control Transmitter (DSC)
RF REMOTE CONTROLLER
MX-990i

UNIVERSAL Remote Control
Prototype

FCC Part 15 Subpart C
Certification

ANSI C63.10 (2013)

February 22 ~ 29,2016

GUMI UNIVERSITY EMC CENTER (FCC Test firm Registration No.: 269701)
37 Yaeun-ro, Gumi-si, Gyeongsangbuk-do, 730-711, Republic of Korea

GETEC-E3-16-010

March 02,2016

EUT Type: RF REMOTE CONTROLLER
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2. Introduction

The measurement procedure described in American National Standard for Methods of Measurement of Radio-Nose
Emissions From Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz (ANSI C63.10-
2013) was used in determining radiated and conducted emissions emanating from Ohsung Electronics CO., LTD.
RF REMOTE CONTROLLER (Model Name: MX-990i) FCC ID.: OZ5SURCMX9901

These measurement tests were conducted at GUMI UNIVERSITY EMC CENTER.

The site address is 37 Yaeun-ro, Gumi-si, Gyeongsangbuk-do, 730-711, Republic of Korea.

This test site is one of the highest point of GUMI UNIVERSITY at about 200 km away from Seoul city and 40 km
away from Daegu city. It is located in the valley surrounded by mountains in all directions where ambient radio
signal conditions are quiet and a favorable area to measure the radio frequency interference on open field test site for
the computing and ISM devices manufactures. The detailed description of the measurement facility was found to be
in compliance with the requirements of FCC §2.948 according to ANSI C63.10 (2013)
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Fig 1. The map above shows the GUMI UNIVERSITY in vicinity area.
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3. Product Information

3.1 Description of EUT

The Equipment under Test (EUT) is the Ohsung Electronics CO., LTD.
RF REMOTE CONTROLLER (Model Name: MX-990i) FCC ID.: OZ5URCMX9901

. Microprocessor
. RAM

. NAND

. LCD

. Devices

. Usage Pages

. Macro Capability

. IR Range (Line of sight via infrared)
. RF Range (Radio Frequency)

. Battery

. Battery charging time

. Size

. Battery Warranty

. Weight (with Battery loaded)

. SMPS

. Highest Clock freqeuency

: ARM9 454 MHz

: 64 Mbyte Mobile DDR

: 128 Mbyte

: 2.4 Inch Screen (240 by 320) LCD, Backlighting by LED

: Supports up to 255 Devices with text, less with heavy graphics

* Supports up to 255 Pages on each Device with text, less with heavy

graphics usage

: Up to 255 steps each, however nesting is allowed
: 30 to 50 feet, depending on the environment

: 50 to 100 feet, depending on the environment

: Lithium polymer, 1330mAh

: 5 Hours

: 8.98”(H) x 2.32”(W) x 0.874”(D)

:1 Year

:6.21 oz

:5V /1A USB Connector

: 24 MHz

EUT Type: RF REMOTE CONTROLLER
FCC ID.: OZSURCMX9901
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3.2 Support Equipment / Cables used

3.2.1 Used Support Equipment

Description Manufacturer Model Name S/N & FCC ID
. . S/N: None
Charging Cradle Ohsung Electronics Co., Ltd. MX-990CG FCC ID.: None
MLF- S/N: None
1))
AC/DC Adapter MEILE GROUP LTD. A00060501000U0021 | FCC ID.: None

1) Input rating: AC 100 ~ 240 V, 50/60 Hz
Output rating: DC5V, 1 A
See “Appendix E- Test Setup Photographs” for actual system test set-up

3.2.2 System configuration

Description Manufacturer Model Name S/N & FCC ID.
Li-ion Rechargeable ! : S/N: None
Battery") Neonix Corporation - FCC ID.: None
1) Output rating: DC 3.7 V /1330 mAh
3.2.3 Used Cable(s)
Cable Name Condition Description

None. - -

3.3 Modification Item(s)

- None

EUT Type: RF REMOTE CONTROLLER m

FCC ID.: OZSURCMX9901
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4. Antenna Requirement - §15.203

An intentional radiator antenna shall be designed to ensure that no antenna other than that furnished by the applicant
can be used with the device. The use of permanently attached antenna or of an antenna that uses a unique coupling to
the intentional radiator shall be considered sufficient to comply with this requirement.

4.1 Description of Antenna

The Ohsung Electronics CO., LTD./ RF REMOTE CONTROLLER comply with the requirement of §15.203 with
a built-in PCB pattern antenna permanently attached to the transmitter.

5. Description of tests

5.1 Test Condition
® Test Voltage / Frequency:

RF Test: DC 3.7 V supplied from a Lithium battery.
AC Line Conducted Emission: AC 120 V / 60 Hz

® Test Mode(s) are:

RF Test: Continuous RF transmitting mode
AC Line Conducted Emission: Continuous RF transmitting and battery changing mode

EUT Type: RF REMOTE CONTROLLER m
FCC ID.: OZSURCMX9901 E—
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5.2 Conducted Emission

The Line conducted emission test facility is insidea4 m X 8 m X 2.5 m shielded enclosure.

The EUT was placed on a non-conducting 1.0 m by 1.5 m table, which is 0.8 m in height and 0.4 m away from the
vertical wall of the shielded enclosure.

The EUT is powered from the Rohde & Schwarz LISN (ESH2-Z5) and the support equipment is powered from the
Rohde & Schwarz LISN (ESH3-Z5). Powers to the LISN are filtered by high-current high insertion loss power line
filter.

Sufficient time for EUT, support equipment, and test equipment was allowed in order for them to warm up to their
normal operating condition.

The RF output of the LISN was connected to the EMI test receiver (Rohde & Schwarz, ESCS30).

Exploratory measurements were conducted to identify the highest emission by operating the EUT in a range of
typical modes of operation, cable positions, system configuration and arrangement.

Based on exploratory measurements, the final measurements were conducted at the worst test conditions.

Exploratory measurements were scanned using Peak mode of EMI Test receiver from 150 kHz to 30 MHz with 20 ms
sweep time. The final measurements were measured with Quasi-Peak and Average mode.

The bandwidth of EMI Test Receiver was set to 9 kHz. Interface cables were connected to the available interface
ports of the test unit. Excess cable lengths were bundled at center with 30 cm ~ 40 cm.
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Fig 2. Impedance of LISN
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5.3 Radiated Emission

Exploratory Radiated measurements were conducted at the 3m semi anechoic chamber in order to identify the highest
emission by operating the EUT in a range of typical modes of operation, cable positions, system configuration and
arrangement.

Based on exploratory measurements, the final measurements were conducted at the worst test conditions.

Final measurements of below 1GHz were made at 3m or 10 m Chamber that complies with CISPR 16/ANSI C63.10.
Above 1GHz final measurements were conducted at the 3m Chamber only.

For measurements above 1GHz, the bottom side of 3m chamber was installed with absorbers in order to meet
SVSWR Limit.

Exploratory measurements were scanned using Peak mode of EMI Test receiver and final measurements were
measured with Quasi-Peak mode (Below 1GHz) and Peak & Average mode (Above 1GHz).

The measurements were performed by rotating the EUT 360° and adjusting the receive antenna height from 1.0 m to
4.0 m. All frequencies were investigated in both horizontal and vertical antenna polarity.

3mor10m E
E
E
o
=
1.0m
- F0m =

Fig 3. Dimensions of test site (Below 1GHz)
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| 1 &~ 4 m

1.0

Fig 4. Dimensions of test site (Above 1GHz)
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5.4 Duty Cycle Correction

Measurements may be adjusted where pulsed RF is utilized to find the average level associated with a quantity.

This calculation is applied to limits for pulsed licensed and unlicensed devices.

For unlicensed intentional radiator under 47CFR Part 15 §15.35, all duty cycle measurements are compared to a 0.1
seconds. As an alternative (provided the transmitter operates for longer than 0.1 seconds) or in cases where the pulse
train exceeds 0.1 seconds, the measured field strength shall be determined from the average absolute voltage during a
0.1 second interval during which the field strength is at its maximum value. The exact method of calculating the
average field strength shall be submitted with any application for certification or shall be retained in the measurement
data file for equipment subject to notification or verification.

On time = N1L1+N2L2+...+NnLn, where N1 is number of type 1 pulses, L1 is length of type 2 pulses, etc.
Duty Cycle = On time/ Pulse train length or 100 ms

5.5 Occupied Bandwidth

Occupied bandwidth was performed by coupling the output of the EUT to the input of a spectrum analyzer.

The bandwidth of the emission shall be no wider than 0.25 % of the center frequency for device operating above 70
MHz and below 900 MHz. For device operating above 900 MHz, the emission shall be no wider than 0.5 % of the
center frequency. The bandwidth is determined at the points 20 dB down from the modulated carrier.

EUT Type: RF REMOTE CONTROLLER m
FCC ID.: OZSURCMX9901 E—
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6. Conducted Emission
6.1 Operating Environment

Temperature : 22.2°C
Relative Humidity : 28.4 % R.H.

6.2 Test Set-up
The conducted emission measurements were performed in the shielded room.

The EUT was placed on wooden table, 0.8 m heights above the floor, 0.4 m from the reference ground plane (GRP)
wall and 0.8 m from AMN & ISN.

AMN is bonded on horizontal reference ground plane.

The ground plane, which was electrically bonded to the shield room, ground system and all power lines entering the
shield room, were filtered.

6.3 Measurement Uncertainty

The measurement uncertainty was calculated in accordance with ISO “Guide to the expression of uncertainty in
measurement.”

The measurement uncertainty was given with a confidence of 95 %.

Test Items Uncertainty Remark
Conducted emission (9 kHz ~ 150 kHz) 3.94dB Confidence level of approximately 95 % (k = 2)
Conducted emission (150 kHz ~ 30 MHz) 3.43 dB Confidence level of approximately 95 % (k = 2)

EUT Type: RF REMOTE CONTROLLER m

FCC ID.: OZSURCMX9901
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6.4 Limit
RFI Conducted FCC Limit(dBuV/m) Class B
Freq. Range Quasi-Peak Average
150 kHz ~ 0.5 MHz 66 ~ 56* 56 ~46*
0.5 MHz ~ 5 MHz 56 46
5 MHz ~ 30 MHz 60 50

*Limits decreases linearly with the logarithm of frequency.

6.5 Test Equipment used

Model Name Manufacturer Description Serial Number Due to Calibration
W - ESCI Rohde & Schwarz EMI test receiver 100237 Apr 23.2016
B - ENV216 Rohde & Schwarz LISN 100172 Apr 23.2016
O- ENV216 Rohde & Schwarz LISN 100173 Apr 23.2016
O- ISNT8 TESEQ. GmbH ISN 24568 Apr 27.2016

6.6 Test data for Conducted Emission

-. Test Date : Feb. 23,2014

-. Reference Standard ~ : Part 15 Subpart C, Sec. 15.207

-. Test Procedure(s) : ANSI C63.10 (2013)

-. Operating Condition  : RF transmitting with charging mode
-. Frequency rage : 0.15MHz ~ 30 MHz

-. Comment : None.

EUT Type: RF REMOTE CONTROLLER
FCC ID.: OZSURCMX9901
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Final Result 1

Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit | Comment
(MHz) (dBpv) :'lm? (kHz) (dB) | (dB) | (dBpV)
ms

0.150000 420 100.0 9.000 [Off [L1 a.7 24.0 66.0
0.362681 3.8 100.0 9.000 [Off [L1 a.7 26.8 58.7
0.422381 43.0] 100.0 9.000 [Off [L1 a.7 14.4 574
0.836550 337 100.0 Q.000 [Off [LA1 a.7 223 56.0
0.985800 340 100.0 Q.000 [Off [LA1 a.7 22.0 56.0
1.567875 300 100.0 9.000 [Off  [L1 9.8 26.0 56.0
8.892319 334 100.0 Q.000 [Off [LA1 9.9 26.6 60.0
22.313625 J6.4| 100.0 Q.000 [Off (LA 10.2 23.6 60.0

Final Result 2

Frequency | CAverage | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit Comment
(MHz) (dBpv) }im? (kHz) (dB) | (dB) | (dBpV)
ms

0.150000 30.2|  100.0 Q.o00(Off [L1 9.7 25.8 56.0
0.362681 216 100.0 soo0foff (L1 9.7 27.0 48.7
0.422381 34.7| 100.0 Q.000[Off [L1 9.7 12.7 47.4
0.836550 224 100.0 Q.o00(Off [L1 9.7 23.6 46.0
0.985800 24.5| 100.0 Q.o00(Off [L1 9.7 21.5 46.0
1.567875 19.6 |  100.0 Q.o00(Off [L1 9.8 26.4 46.0
8.892319 25.1 100.0 Q.o00(Off [L1 9.9 24.9 50.0
22.313625 26.3 |  100.0 o000 oOff [ 10.2 23.7 50.0

< Fig 5. Conducted emission result >

EUT Type: RF REMOTE CONTROLLER m
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7. Duty Cycle Correction
7.1 Operating Environment

Temperature : 215 C
Relative humidity : 42.3 % R.H.

7.2 Test Set-up
The spectrum analyzer was set to Zero span and the video triggered to collect the pulse train of the modulation.

Calculations of the duty cycle correction factor were obtained from time data provided by the plots.

7.3 Test Equipment used

Model Name Manufacturer Description Serial Number Due to Calibration
m- FSP Rohde & Schwarz EMI Test Receiver 101431 Jan. 04, 2017
H- 56-10 Weinschel 10dB Attenuator 53184 Apr. 26,2016

7.4 Test result of Duty Cycle

-. Test Date : Feb. 22, 2016
-. Reference Standard : Part 15 Subpart C, Sec. 15.231 (a)(1)
-. Operating Condition : RF transmitting mode

-. Spectrum Resolution Bandwidth (3 dB) : 1IMHz
7.4.1 Test Frequency: 433.92 MHz

Define of duty cycle
-. Number of Code groups per Pulse train or 100 ms = 2

. Number of Pulse#1(Head) = 338
-. Width of Pulses = 0.011 2 ms

-. Number of Pulse#2(Data) = 693
. Width of Pulses = 0.011 187 5 ms

Calculation of duty cycle
-. Total width of pulse train: (338 x 0.011 2 ms) + (693 x 0.011 187 5 ms) = 11.538 54 ms
-. Duty Cycle (%): 11.538 54 ms / 100 ms = 0.115 385 ms x 100 = 11.538 54 %
-. Duty Cycle (dB): 20 x log(duty) =20 x log(0.115 385) =-18.76 dB

Fundamental Frequency Total width of ON-Time Duty Cycle (%) Duty Cycle (dB)

433.92 MHz 11.54 ms 11.54% -18.76 dB

EUT Type: RF REMOTE CONTROLLER m
FCC ID.: OZSURCMX9901 E—
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7.4.2 Test Plots
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< Fig 6. Duty Cycle >
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8. Activation time

8.1 Operating Environment

Temperature : 215 C
Relative humidity : 42.3 % R.H.
8.2 Limit

A manually operated transmitter shall employ a switch that will automatically deactivate the transmitter within not

more than 5 seconds of being released.

8.3 Test Equipment used

Model Name Manufacturer Description Serial Number Due to Calibration
W - FSP Rohde & Schwarz EMI Test Receiver 101431 Jan. 04, 2017
H- 56-10 Weinschel 10dB Attenuator 53184 Apr. 26,2016
8.4 Test result of Activation time
-. Test Date : Feb. 22, 2016
-. Reference Standard : Part 15 Subpart C, Sec. 15.35
-. Operating Condition : RF transmitting mode
-. Spectrum Resolution Bandwidth (6 dB)  : 100 kHz
Fundamental Frequency Activate ON-Time Limit Result
433.92 MHz 494 s <5s PASS
% RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 0.26 dB
Ref 20 dBm “Att 30 dB SWT 10 s 4.937500 s
20 Marker| 1 [T1 ]
6199 dBm
L 10 | 82 500000 m

Center 433.92 MHz 1 s/

Date: 22.FEB.2016 16:06:33

< Fig 7. Activation time >
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9. Radiated Emission
9.1 Operating environment

Temperature : 16.1 T
Relative humidity : 27.4 % R.H.

9.2 Test set-up

A preliminary and final measurement was at 3 m anechoic chamber.

The EUT was placed on a non-conducting table.

For emissions testing at or below 1 GHz, the table height is 80 cm above the reference ground plane.
For emission measurements above 1 GHz, the table height is 1.5 m.

The turntable with EUT was rotated 360°, and the antenna was varied in height between 1.0 m and 4.0 m in order to
determine the maximum emission levels.
This procedure was performed for both horizontal and vertical polarization of the receiving antenna.

9.3 Measurement uncertainty
The measurement uncertainty was calculated in accordance with ISO “Guide to the expression of uncertainty in

measurement”.
The measurement uncertainty was given with a confidence of 95 %.
Test items(Anechoic Chamber) Uncertainty Remark
Confid level of imatel
Radiated emission (30 MHz ~ 300 MHz, 3 m, Vertical) 4.66 dB prdenice “evel O approximately
95 % (k=2)
fid level of imatel
Radiated emission (30 MHz ~ 300 MHz, 3 m, Horizontal) 4.65 dB Confidence level of approximately
95 % (k=2)
fi level of imatel
Radiated emission (300 MHz ~ 1 000 MHz, 3 m, Vertical) 491 dB Confidence level of approximately
95 % (k=2)
Confid level of imatel
Radiated emission (300 MHz ~ 1 000 MHz, 3 m, Horizontal) 488 dB prridetice fevel o approximately
95 % (k=2)
Confid level of imatel
Radiated emission (1 000 MHz ~ 6 000 MHz, 3 m) 532 dB 950‘:/1 (lfrlcz) evel O approximately
0 (k =
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9.4 Limit
Field strength of Spurious
Fundamental Field strength of Fundamental L.
Emission
Frequency
(MHz) pV/m dBpV/m pV/m pvV/m dBpV/m
40.66 ~ 40.7 2250 67.04 225 47.04
70 ~ 130 1250 61.94 125 41.94
130~ 174 1250to0 3 750 61.94 to 71.48 56.818 18(F)-6136.363 6 125 to 375 41.94 t0 51.48
174 ~ 260 3750 71.48 375 51.48
260 ~ 470 3750 to 12 500 71.48 to 81.94 41.666 7(F)-7083.333 3 375t0 1250 51.48 t0 61.94
Above 470 12 500 81.94 1250 61.94
Restricted Band N/A 500 54.0
9.5 Test Equipment used
Model Name Manufacturer Description Serial Number Due to Calibration
W - ESIB26 Rohde & Schwarz  EMI Test Receiver 830482/010 Apr. 23,2016
B - VULB9160 Schwarzbeck Broadband Test Antenna 3193 Mar. 25. 2016
B - BBHA9120D Schwarzbeck Horn Antenna 207 Mar. 06. 2016
H - MCU066 maturo GmbH Position Controller 1390306 N/A
W - TT2.5S1 maturo GmbH Turntable 1390307 N/A
H- AM4.0 maturo GmbH Antenna Mast 1390308 N/A
W - AFS 44 00101800-25-10P-44 MITEQ Preamplifier 1258943 Jan. 05. 2017
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9.6 Test data for Radiated Emission

. Test Date

. Reference Standard
. Measuring Distance

: Feb 23 ~ 29,2016

: Part 15 Subpart C, Sec.15.231
:3m

-. Note : Through three orthogonal axes were investigated and the worst case is reported.
-. Measurement
Frequency range 30 MHz ~ 1 GHz Above 1 GHz
Detector mode Quasi peak Peak / Average
Resolution bandwidth 120 kHz 1 MHz
9.6.1 Operating condition: Continuous RF transmitting mode (433.92 MHz)
+ Field Strength of the fundamental & harmonic frequencies.
Measurement Level Limit Margin Positioning System
Frequency -
(OMiz) | Reading | Tranduce [ Dutycycle [ Peak | Average [ Peak | Aveage | Peak | Average | Pol. |Height| Angle
(dBuV) (dB/m) (dB) (dBuV/m)| (dBuV/m) | (dBu¥V/m) | (dBuV/m) | (ABu¥V/m) | (dBuV/m)| (H/V) (cm) (deg)
Fundamental
43392 | 7946 20,10 1876 | 9956 | soso | 10083 | sosz | 127 002 | m | 200 [ 238
Spurious

867.73 20.12 27.65 -18.76 4777 29.01 80.83 60.83 33.06 31.81 H 100 | 274
1301.69 71.54 -30.02 -18.76 4027 2276 74.00 54.00 3248 31.24 v 107 | 247
1735.73 79.17 -21.73 -18.76 19.44 32.68 80.83 60.83 2939 28.14 v 207 33
2169.37 84.82 -26.48 -18.76 5431 39.58 80.83 60.83 22.49 21.24 H 100 | 344
2603.28 88.88 -25.53 -18.76 61.01 4459 80.83 60.83 17.48 16.23 H 197 | 338
303732 83.43 -24.54 -18.76 60.52 40.13 80.83 60.83 21.94 20.69 H 125 | 344
3470.97 9131 2346 -18.76 65.89 19.09 80.83 60.83 12.98 11.73 H 148 | 206
3904.87 8435 2298 -18.76 61.01 1261 74.00 54.00 12.63 11.39 H 121 | 297
4338.92 93.81 -22.66 -18.76 68.20 5239 74.00 54.00 285 1.61 H 100 | 173

*Commant ;

: below 1GHz : Tranduce = ANT factor

above 1GH= : Tranduce = ANT factor +

Note: “H”: Horizontal, “V”: Vertical

-+ cable loss

cable loss + AMP gain
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+ Field Strength of the spurious emission except the fundamental and harmonic frequencies

Measurement Level Positioning System
Frequency - - — Limit Margin S -
(MHz) Reading Antenna Cable T'est Result (@BpV/m) (dB) Pol. Height Angle
Value(dBpV) | Factor(dB/m) Loss(dB) (dBpV/m) (H/V) (cm) (°)
32.18 20.86 11.95 1.13 33.94 40.00 6.06 v 150 256
262.25 16.64 12.50 324 32.38 46.00 13.62 H 100 71
595.19 17.01 18.63 4.92 40.56 46.00 544 H 150 263
60
¢ Vertical 50 I—
A Horizontal > 10 .
1?
o F 30 A
— Limit = I J
20
10 |
30 50 100 500 1000
MHz

< Fig 8. Radiated emission result (30 MHz ~1 000 MHz) >

+ Field Strength of the spurious emission except the harmonic frequencies

Measurement Level _— . Positioning System
F e val S C—" Limit Margin
requency eading Value . est Resu .
» = ; / (dBuV/m B .
(MH2) (ABuV/m) AF  |AMP/CL (dBY/m) uVim) (dB) Pol Height Angle
Peak Average | (dB/m) (dB) Peak 1 Average Peak [.-\\'er:l:.*,e Peak | Average | (H/V) (em) (°)

Not found critical peak
I I 1 I I 1

< Fig 9. Radiated emission result (1 GHz ~ 5 GHz) >
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10. Occupied Bandwidth Measurement
10.1 Operating Environment

Temperature : 17.0 C

Relative humidity : 27.3 %R.H.

10.2 Test Set-up

This measurement is performed with the antenna located close enough to give a full-scale deflection of the modulated

carrier on the spectrum analyzer. The plot is taken at 200 kHz/division frequency span, 10 kHz 3 dB resolution

bandwidth and 5 dB/division logarithmic display from an ESI spectrum analyzer.
The measuring bandwidth shall be set to a value greater than 5 % of the allowed bandwidth (ANSI C63.10-2013)

10.3 Limit
Frequency Range(MHz) Occupied Bandwidth Limit
70 ~ 900 0.25 %
>900 0.5%
10.4 Test Equipment used
Model Name Manufacturer Description Serial Number  Due to Calibration

W - ESIB26 Rohde & Schwarz EMI Test Receiver 830482/010 Apr. 23,2016
B - VULB9160 Schwarzbeck Bi-log antenna 3193 Mar. 25,2016

10.5 Test result of occupied bandwidth
-. Test Date

-. Reference standard

-. Operating condition

-. Spectrum resolution bandwidth(3 dB)

: Feb 18,2016

: Part 15 Subpart C, Sec. 15.231
: RF transmitting mode

: 10 kHz
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10.5.1 Test Frequency: 433.92 MHz
Allowed Bandwidth: Test frequency x 0.002 5=443.92 MHz x 0.002 5=1 084.8 kHz
Fundamental Frequency Bandwidth Allowed Bandwidth Result
433.92 MHz 978.28 kHz 1 084.8 kHz PASS
RBW 10 kHz RF Att 0 dB
@ Ref Lvi VBW 10 kHz
-20 dBm SWT 86 ms unit dBm
-2
‘ |
|
-3
|
-4 | 11 i
| D1 -43.03 dBm
-5
-6
D2 |-63.03 dBm
-7 AN 1
-8
-9
-10
-11
-12
Center 433.92 MHz 339 kHz/ Span 3.39 MHz
Date: 18_FEB.2016 12:37:45

< Fig 10. Occupied bandwidth >
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11. Sample Calculations

dBuV =20 Log 1,(1V/m)
dBpV = dBm + 107
uV =10 (dBpVv/20)

11.1 Example 1 :

N 20.3 MHz
Class B Limit =250 pvV =48 dBpv
Reading =39.2 dBpVvV
10 (G9-2Buvi20) =912 uvV
Margin =48 dBuvV - 39.2 dBpVvV

=8.8dB
11.2 Example 2 :

N 66.7 MHz
Class B Limit =100 pV/m =40.0 dBpV/m
Reading =31.0 dBpV

Antenna Factor + Cable Loss = 5.8 dB

Total =36.8 dBpV/m
Margin =40.0 dBpV/m — 36.8 dBuV/m
=3.2dB
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12. Recommendation & Conclusion

The data collected shows that the Ohsung Electronics CO., LTD. RF REMOTE CONTROLLER (Model Name:
MX-990i) was complies with §15.231 of the FCC Rules.

- The end -
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