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TEST REPORT

Report No.: D201210015

Applicant:

MeLaSen Electronics CO., LTD

Address of Applicant:

No.29 Industrial Road, Xiaolan Industrial Estate, Xiaolan Town,

Zhongshan City, Guangdong Province, P.R.China

Manufacturer:

MeLaSen Electronics CO., LTD

Address of Manufacturer:

No.29 Industrial Road, Xiaolan Industrial Estate, Xiaolan Town,

Zhongshan City, Guangdong Province, P.R.China

Product name: Remote

Model: M2445

Rating(s): 2 x AAA batteries, 3Vdc

Trademark: /

Standards: 47 CFR PART 15 Subpart C: section 15.231
FCC ID: 2AYGE-M2445

Data of Receipt:

2020-11-26

Date of Test:

2020-11-26~2020-12-10

Date of Issue:

2020-12-11

Test Result

Pass*

Authorized for issue by:

Test by:

* In the configuration tested, the test item complied with the standards specified above.
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Project Engineer

Project Engineer
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Possible test case verdicts:
test case does not apply to the test object..: N/A
test object does meet the requirement ........ . P (Pass)
test object does not meet the requirement ...  F (Fail)
Testing Laboratory information:
Testing Laboratory Name .......... : ITL Co., Ltd.

Testing location

Tel

Fax

E-mail

No.8, JinQianLing street 5, DongHuan Road, Huangjiang

Town, Dongguan, China.

Same as above
0086-769-39001678
0086-20-62824387

itl@i-testlab.com

General remarks:

The test results presented in this report relate only to the object tested.

The results contained in this report reflect the results for this particular model and serial number. It

is the responsibility of the manufacturer to ensure that all production models meet the intent of the

requirements detailed within this report.

This report would be invalid test report without all the sighatures of testing technician and approver.
This report shall not be reproduced, except in full, without the written approval of the Issuing testing

laboratory.

General product information:
/
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Test Test Requirement Test method Result
Radiated Emission selcht:ignpgl.q2-|-31(5b) ANSI ng.;ga(él%use 6.4, PASS
Occupied Bandwidth ngﬁgnpf;?;ﬁc) ANSI C 63.10 PASS
cecton 15.231(2 Secton 1523100) | PSS
Conducted Emission / / N/A

Remark:

N/A: because the device is battery operated.
EUT: In this whole report EUT means Equipment Under Test.

Tx: In this whole report Tx (or tx) means Transmitter.
Rx: In this whole report Rx (or rx) means Receiver.

RF: In this whole report RF means Radio Frequency.
IANSI C63.10: the detail version is ANSI C63.10:2013 in the whole report.
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3 General Information

3.1Client Information
Applicant: MeLaSen Electronics CO., LTD

Address of Applicant:  No.29 Industrial Road, Xiaolan Industrial Estate, Xiaolan Town, Zhongshan
City, Guangdong Province, P.R.China

3.2General Description of E.U.T.

Name: Remote
Model No.: M2445
Trade Mark: /

Operating Frequency:  433.92 MHz
Type of Modulation OOK

Function: /
Antenna Type: PIFA antenna
Antenna gain: 1 dBi

3.3 Details of E.U.T.

EUT Power Supply: DC 3V battery
Test mode: transmitting
Power cord: /

3.4Description of Support Units
The EUT has been tested as an independent unit for fixed frequency by testing lab.
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3.5Test Location

All tests were performed at:
ITL Co., Ltd.

No.8, JinQianLing street 5, DongHuan Road, Huangjiang Town, Dongguan, China.
0086-769-39001678
itl@i-testlab.com

No tests were sub-contracted.

3.6Deviation from Standards

Biconical and log periodic antennas were used instead of dipole antennas.

3.7Abnormalities from Standard Conditions
None.

3.80ther Information Requested by the Customer
None.

3.9Test Facility

The test facility is recognized, certified, or accredited by the following organizations:
® CNAS Lab code:L9342

® FCC Designation No.:CN5035

® |IC Registration NO.: 12593A

® NVLAP LAB CODE: 600199-0

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025.

3.10 Measurement Uncertainty

The below measurement uncertainties given below are based on a 95% confidence level
(base on a coverage factor (k=2).)

Parameter Uncertainty
Radio frequency +1.06x 1077
total RF power, conducted 1.37dB
RF power density , conducted 2.89dB
All emissions, radiated +3.35dB
Temperature +0.23 °C
Humidity 0.3 %
DC and low frequency voltages 0.3 %
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Instruments Used during Test
No. Test Equipment | Manufacturer | Model Serial No. Last Cal. | Cal.Due
Spectrum
ITL-114 ’ Agilent N9010A | MY51250936 | 2020/01/15 | 2021/01/14
Analyzer
TLsa | o ostrecelver R&S ESR26 101257 2020/01/15 | 2021/01/14
9kHz to 26.5GHz
ITL-116 |  Pre Amplifier HP 8447F | 3113A05905 | 2020/01/15 | 2021/01/14
Wideband ZVA183
ITL-117 | Amplifier Super | Mini-circuits S 469101134 | 2020/01/15 | 2021/01/14
+
Ultra
Trilog-Broadband VULB
ITL-164 o Schwarzbeck 9168-0844 | 2020/06/19 | 2022/06/18
Antenna 9168
JXTXLB- | J2031090612
ITL-110 | Horn Antenna A-INFOMW 2020/01/15 | 2021/01/14
10180-N 133
ITL-125 | EMI Test receiver R&S ESCI 100910 2020/06/17 | 2021/06/16
Two-line v-
ITL-103 R&S ENV216 100120 2020/08/15 | 2021/08/03
network
50Q Coaxial
ITL-115 Mini-circuits CBL C001 2020/06/19 | 2021/06/18
Cable
Semi-Anechoic FACT3
ITL-100 ETS-Lindgren CT09015 | 2018/12/29 | 2021/12/28
chamber 2.0
ITL-101 Shielded Room ETS-Lindgren 8*4*3 CT09010 2018/01/27 | 2021/01/26
ITL-165 | Power Meter R&S NRVS 838246/026 | 2020/09/28 | 2021/09/27
Active Loop FMZB
ITL-163 Schwarzbeck 1519B-062 | 2020/07/04 | 2022/07/03
Antenna 1519B




ITL

5 Test Results
5.1E.U.T. test conditions

Test Voltage:
Temperature:

Humidity:
Atmospheric Pressure:

Requirements:

Test frequencies and
frequency range:

Page 8 of 22 Report No.: D201210015

DC 3V
20.2-25.0°C
38-50 % RH
1000 -1010 mbar

15.31(e): For intentional radiators, measurements of the variation of

the input power or the radiated signal level of the fundamental frequency
component of the emission, as appropriate, shall be performed with the
supply voltage varied between 85% and 115% of the nominal rated supply
voltage. For battery operated equipment, the equipment tests shall be
performed using a new battery.

According to the 15.31(m) Measurements on intentional radiators or
receivers, other than TV broadcast receivers, shall be performed and, if
required, reported for each band in which the device can be operated
with the device operating at the number of frequencies in each band
specified in the following table:

According to the 15.33 (a) For an intentional radiator, the spectrum
shall be investigated from the lowest radio frequency signal generated
in the device, without going below 9 kHz, up to at least the frequency
shown in the following table:

Number of fundamental frequencies to be tested in EUT transmit band

Frequency range in which Number of Location in frequency range
1 MHz or less 1 Middle
1 MHz to 10 MHz 2 1 near top and 1 near bottom
More than 10 MHz 1 near top, 1 near middle and 1
’ near bottom

Frequency range of radiated emission measurements

Lowest frequency generated

Upper frequency range of measurement

9 kHz to below 10 GHz

10th harmonic of highest fundamental frequency or to 40 GHz,

At or above 10 GHz to below

5th harmonic of highest fundamental frequency or to 100 GHz,

At or above 30 GHz

5th harmonic of highest fundamental frequency or to 200 GHz,

Remark: Test frequency is 433.92 MHz
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5.2 Radiated Emissions

Test Requirement: FCC Part 15 C section 15.231(b)

Test Method: ANSI| C63.10: Clause 6.4, 6.5 and 6.6

Test Status: Test the transmitter in continuous transmitting mode.

Limit: The field strength of emissions from intentional radiators operated under this

Section shall not exceed the following:

Fundamental Field Strength of Field Strength of
Frequency Fundamental Spurious Enussions
(MHz) (nmucrovolts/meter) (microvolts/meter)
40.66 - 40.70 2.250 225

70 - 130 1.250 125

130-174 1,250 to 3,750 ** 12510 375 **

174 - 260 3,750 3735

260 -470 3,750 to 12,500 ** 375to 1,250 **
Above 470 12,500 1.250

** linear interpolations

The limits on the field strength of the spurious emissions in the above table are based on the fundamental
frequency of the intentional radiator. Spurious emissions shall be attenuated to the average (or, alternatively,
CISPR quasi-peak) limits shown in this table or to the general limits shown in §15.209, whichever limit permits a
higher field strength. The emission limit in this paragraph is based on measurement instrumentation employing
an average detector. The provisions in §15.35 for limiting peak emissions apply. Spurious Radiated Emissions
measurements starting below or at the lowest crystal frequency. Compliance with the provisions of §15.205 shall

be demonstrated using the measurement instrumentation specified in that section.

Intentional radiators operating under the provisions of this section shall demonstrate compliance with the limits
on the field strength of emissions, as shown in the above table, based on the average value of the measured
emissions. As an alternative, compliance with the limits in the above table may be based on the use of
measurement instrumentation with a CISPR quasi-peak detector.

The limit on peak radio frequency emissions is 20 dB above the maximum permitted average emission limit

applicable to the equipment under test.
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Test Configuration:
1) 9 kHz to 30 MHz emissions:

X Antenna

it l

'——— 3Im ——

Metal Full Soldered Ground Plane

Simulator
2) 30 MHz to 1 GHz emissions:

P T
Test Receiver - g 8[| Amgiiar

3) 1 GHz to 40 GHz emissions:
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Test Procedure:
1) 9 kHz to 30 MHz emissions:

For testing performed with the loop antenna. The centre of the loop was positioned 1 m above the ground
and positioned with its plane vertical at the special distance from the EUT. During testing the loop was
rotated about its vertical axis for maximum response at each azimuth and also investigated with the loop

positioned in the horizontal plane.
2) 30 MHz to 1 GHz emissions:

For testing performed with the bi-log type antenna. The measurement is performed with the EUT rotated
360°, the antenna height scanned between 1m and 4m, and the antenna rotated to repeat the

measurement for both the horizontal and vertical antenna polarizations.
3) 1 GHz to 40 GHz emissions:

Test site with RF absorbing material covering the ground plane that met the site validation criterion called

out in CISPR 16-1-4:2011 was used to perform radiated emission test above 1 GHz.

For testing performed with the horn antenna. The measurement is performed with the EUT rotated 360°,
the antenna height scanned between 1m and 4m, and the antenna rotated to repeat the measurement for

both the horizontal and vertical antenna polarizations.

The field strength of radiation emission was measured in the following position: EUT stand-up position (Y
axis), lie-down position (X, Z axis). The worst case of X axis was reported.

Detector: Resolution bandwidth for Peak and Quasi-Peak value:

200 Hz for 9 kHz to 150 kHz
9 kHz for 150 kHz to 30 MHz
120 kHz for 30 MHz to 1GHz
1 MHz for above 1 GHz,
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VBW > RBW

Sweep = auto

Detector function = peak
Trace = max hold

For AV value:

Average = Peak value + 20log (Duty cycle)

The average correction factor is computed by analyzing the on time in one complete pulse train, including
blanking intervals, as long as the pulse train does not exceed 0.1 seconds, therefore the average value of

fundamental frequency is: Average = Peak value + 20log (Duty cycle), where the duty factor is calculated

from following formula:

The duration of one cycle=25.43ms

Effective period of the cycle =(0.095x28+0.382x13) ms=7.6ms
DC=7.6/25.43=0.2989 or 29.89%

Therefore, the averaging factor is found by 201g0.2989=-10.49
-10.49dB Duty Cycle Correction Factor was used in this report.

Please refer to below plots for more details.

ITO/NORF_[11:37:49 Al

Center 434.300000 MHz
Res BW 1.0 MHz

Avy Type: Log-Pwr

Report No.: D201210015

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10of2
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Agilent Spectrum Analyzer - Swept SA

| RE |sog  ac | | | SEWSE:INT]
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| ALIGH AUTO/NORF [11:39:11 Al

Marker 1 85,6000 ps ,
) Trig:Free Run

PNO: Fast (|
™ Atten: 30 dB

IFGain:Low

Ref 15.00 dBm

ALl

#VBW 3.0 MHz

Center 434.300000 MHz
Res BW 1.0 MHz

IMSG

Avg Type: Log-Pwr

AMKr1 95.60 ys
-0.37 dB

Mol

Span 0 Hz
Sweep 47.80 ms (1001 pts)

Report No.: D201210015

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Mkr—RefLvl

Agilent Spectrum Analyzer - Swept SA

| RF |s0¢  Ac | | | SEWSE:INT]

[NALIGN AUTCNORF [11:40;15 Al

Marker 1 382.400 ps _
PNO: Fast L, 1rg:FreeRun
IFGain:Low Atten: 30 dB

Ref 15.00 dBm

Center 434.300000 MHz
Res BW 1.0 MHz

msc | iFile <5.png> saved

#VBW 3.0 MHz

Avg Type: Log-Pwr

(b,

Span 0 Hz
Sweep 47.80 ms (1001 pts)

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Mkr—RefLvl




I I L Page 14 of 22 Report No.: D201210015

Horizontal:

Peak scan

EOLMI (dBuV/m} |

70
60 7

HCC PART 15C
50

W

30

20

10

30 100. 200. 300, 400. 500. 600, 700. 800. 900. 1000
Frequency (MHz)

No. | Frequen | Reading Correct Duty Result Limit Margin | Degree | Height | Detector
cy (dBuVv) | (dB/m) | cycle | (dBuv/ | (dBuVv/ | (dB) ) (cm)
(MHz) Factor m) m)
(dB)

1 433.92 82.23 -4.17 N/A 78.06 100.8 -22.74 0 150 Peak
-10.49 | 67.57 80.8 -13.23 0 150 Average

2 869.050 51.55 5.63 N/A 57.18 80.8 -23.62 0 150 Peak
-10.49 | 4669 | 608 | -14.11 0 150 | Average
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Above 1GHz
a0 Level (dBuV m)
80
P}
60
" 3MWW%wM“MW
g0/ 1
4
30
20
10
61000 4000, 6000, 8000, 10000. 12000, 14000, 16000, 18000
Frequency (MHz)
No. | Frequen | Reading | Correct | Dutycy | Result | Limit Margin | Degree | Height | Detector
cy (dBuv) (dB/m) cle (dBuV/ | (dBu (dB) ©) (cm)
(MHz) Factor m) V/m)
(dB)
1 1850 34.25 4.98 N/A 39.23 74.0 -34.77 0 150 Peak
-10.49 | 28.74 | 540 | -25.26 0 150 | Average
2 7664 23.33 22.40 N/A 45.73 74.0 -28.27 0 150 Peak
-10.49 | 3524 | 54.0 -18.76 0 150 Average




ITL

Page 16 of 22

Report No.: D201210015

Vertical:
Peak scan
ﬂll]Lt!\al'el (dBuV/my}
1
70
60
FCCPART 15C
50 2
40—'
30
20
10
030 100, 200. 300, 400. 500. 600, 700. 800. 900. 1000
Frequency (MHz)
No. | Frequen | Reading Correct | Dutycy | Result Limit Margin | Degree | Height | Detector
cy (dBuV) (dB/m) cle (dBuV/ | (dBuV/ (dB) ) (cm)
(MHz) Factor m) m)
(dB)
1 434.490 79.18 -4.17 N/A 75.01 100.8 -25.79 0 150 Peak
1049 | 6452 | 80.8 | -16.28 0 150 | Average
2 869.050 43.17 5.63 N/A 48.80 80.8 -32.00 0 150 Peak
-10.49 | 38.31 60.8 -22.49 0 150 Average
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Above 1GHz

QDLe\rel {dBuvimj)

80

70
60

50
3 feperm o ANy, et A s

40

3I}W

20

10

1000 4000. 6000, 8000, 10000, 12000, 14000, 16000, 18000
Frequency (MHz)

No. | Frequen | Reading Correct | Dutycy | Result | Limit Margin Degree | Height | Detector
cy (dBuVv) (dB/m) cle (dBuV/ | (dBu (dB) ) (cm)
(MHz) Factor m) V/m)
(dB)
1 1850 31.43 4.98 N/A 36.41 74.0 -37.59 0 150 Peak
-1049 | 2592 | 540 | -21.92 0 150 Average
2 7579 23.01 22.35 N/A 45.36 74.0 -28.64 0 150 Peak
-10.49 | 34.87 | 54.0 -19.13 0 150 Average

Note: Testing is carried out with frequency rang 9kHz to the tenth harmonics, which above 4"
Harmonics are attenuated more than 20dB below the permissible limits or the field strength is too

small to be measured. The measurements greater than 20dB below the limit from 9kHz to 30MHz.

The fundamental frequency is 433.92 MHz the fundamental and spurious emissions radiated limit

base on the operating frequency 433.92 MHz
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5.30ccupied Bandwidth

Test Requirement:

Test Method:
Test Status:

Requirements:

Method of measurement:
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FCC Part 15 C section 15.231 (c)
ANSI C63.10: Clause 6.9

Test in transmitting mode at lowest and highest channel.

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

The useful radiated emission from the EUT was detected by the spectrum

analyzer with peak detector. Record the 20 dB bandwidth of the carrier.

Test result:
Test Frequency 20dB Bandwidth Limit Result
MHz kHz kHz
433.92 258.2 1084 PASS

Limit = Fundamental Frequency X 0.25%=433.92 x 0.0025 = 1084 kHz
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Test plot:

Agilent Spectrum Analyzer - Occupied BW
; | SEMSEINT | ALIGH AUTO/NORF [11:33:54 AM Dec 10, 2020

Center Freq 434.310000 MHz Center Freq: 434.310000 MHz Radio Std: None Frequency
5.3 Trig: Free Run Avg|Hold:»10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

_Ref 15.00 dBm

Center 434.3 MHz
#Res BW 10 kHz #/BW 30 kHz

Occupied Bandwidth Total Power 8.65 dBm Freq Offset
685.89 kHz faie

Transmit Freq Error -57.355 kHz OBW Power 99.00 %
x dB Bandwidth 258.2 kHz x dB -20.00 dB

IMSG STATUS
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5.4Dwell Time
Test Requirement: FCC Part 15 C section 15.231(a)
Test Method: FCC Part 15 C section 15.231(a)
Test Status: Test in normal operation mode.

Requirements:

1. Regulation 15.231 (a) The provisions of this Section are restricted to periodic operation within
the band 40.66 40.70 MHz and above 70 MHz. Except as shown in paragraph (e) of this Section, the
intentional radiator is restricted to the transmission of a control signal such as those used with alarm
systems, door openers, remote switches, etc. Radio control of toys is not permitted. Continuous
transmissions, such as voice or video, and data transmissions are not permitted. The prohibition
against data transmissions does not preclude the use of recognition codes. Those codes are used to
identify the sensor that is activated or to identify the particular component as being part of the system.

Result:

The EUT is a remote switch without audio or video transmitted.
The EUT meets the requirements of this section.

2. Regulation 15.231 (a) (1) A manually operated transmitter shall employ a switch that will
automatically deactivate the transmitter within not more than 5 seconds of being released. Regulation

15.231 (a2) A transmitter activated automatically shall cease transmission within 5 seconds after

activation.
Result:
Carrier Frequency Transmission Time Limit Result
MHz seconds S
433.92 1.16 5 PASS
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Result plot:

Agilent Spectrum Analyzer - Swept SA
4 | RF 506 AC | | SEMSE:INT |y ALIGH AUTO/NORF_[11:43:59 AM £ Peak Search
Marker 1 1.16000 s Axgilypa:Log-Rur

PNO: Fast —»— 1rig:Free Run
IFGain:Low Atten: 30 dB

AMkr1 1.160 s HEXtEsAH
Ref 15.00 dBm . . . Q.Gﬁ dB

Next Pk Right
Next Pk Left

Marker Delta

Mkr—RefLvl

Center 434.300000 MHz Span Q0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 s (1001 pts)

IMSG STATUS

|

Result:
The EUT does not have automatic transmission.

4. Regulation15.231 (a3) Periodic transmissions at regular predetermined intervals are not
permitted. However, polling or supervision transmissions to determine system integrity of
transmitters used in security or safety applications are allowed if the periodic rate of transmission
does not exceed one transmission of not more than one second duration per hour for each
transmitter.

Result:
The EUT does not employ periodic transmission.
5. Regulation 15.231 (a4) Intentional radiators which are employed for radio control purposes

during emergencies involving fire, security, and safety of life, when activated to signal an alarm,

may operate during the pendency of the alarm condition.
Result:

This section is not applicable to the EUT.
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5.5Conducted Emissions at Mains Terminals 150 kHz to 30MHz (N/A)

Test Requirement: FCC Part 15 C section 15.207
Test Method: ANSI C63.10: Clause 6.2
Frequency Range: 150 kHz to 30 MHz

Detector: Peak for pre-scan (9 kHz Resolution Bandwidth)
Test Limit

Limits for conducted disturbance at the mains ports of class B

Class B Limit dB(uV)
Frequency Range Quasi-peak Average
(MHZz)
0.15to 0.50 66 to 56 56 to 46
0.50to 5 56 46
5to 30 60 50

NOTE 1 The limit decreases linearly with the logarithm of the frequency in the range 0,15 MHz
to 0,50 MHz.

-- End of test report --



