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1 Test Summary

®
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Test Items Test Requirement Result
15.205(a)

Radiated Spurious Emissions 15.209 Pass
15.231(a)

Periodic Operation 15.231(a) Pass

Emission Bandwidth 15.231(c) Pass

Antenna Requirement 15.203 Pass

Remark:

Pass Test item meets the requirement

Fail Test item does not meet the requirement
N/A Test case does not apply to the test object

Waltek Senices (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTF19F04020987W Page 3 of 25 \ WALTEK
2 Contents
Page
1 LSS TS 10 LAY 11N 2 2
2 L0 1V ! 0 Tt 3
3 GENERAL INFORMATION ...ttt ettt et e et e e e e et e e e s e e e e e e eeanaenenns 4
3.1 GENERAL DESCRIPTION OF E.U. T, oottt ettt eeaees 4
3.2 DETAILS OF ELU. T\ oottt et e e e e et et e e e e et e e e e abe e e e eennaeeee 4
3.3 RIS 1Y (o T =P 4
3.4 B =S YT 1 PR 5
4 EQUIPMENT USED DURING TEST ...ttt ettt e e et e e e e e e aeeeaneenns 6
4.1 B QUIPMENT LIST .titttiettitt ettt e e ettt ettt e e ettt e e ettt e e e ettt e e e ete s e e e eete e e e eebe e e e eebt e eeebnnaeaees 6
4.2 MEASUREMENT UNCERTAINTY ..uetttttnieetetinaeeeetinaeeesinseeeesinseeeestnseeaestnseeeetnaeeeesensaeessnnaaaees 7
5 RADIATED SPURIOUS EMISSIONS ...ttt e e e e ae e 10
51 L O O = A I ] PP 10
52 LI =S RS 1 L PP 11
5.3 SPECTRUMANALYZER SETUP. .. ctttttteetitttteeeetttseeestseeeettnsaeeastnseeeestnseeeesnaeeeestnaaaeasenaaaees 12
5.4 LSS 4 3703 =m0 13
5.5 SUMMARY OF TEST RESULTS ..tuitiitteetititieeetttttaesatnaeesestneeeesstnaaesastnsaeeesnaaessstnaaesesinaaaees 14
6 PERIODIC OPERATION . ..o ittt ettt e e et e et e et e a e et e e et e eeaeeeenenns 15
7 EMISSION BANDW I D TH ..o e et et e e e e et e e e e e et e e e ne e eenns 17
7.1 TEST PROCEDURE ......uuuetiitt ettt e e ettt e e e et e e e et e e e e e et e e e e st eeaat e e e e e st e e e e eaan e e eeaaan e eannns 17
7.2 LI = 17
8 ANTENNA REQUIREMENT ...t e e e e e e e e e e e es 18
9 PHOTOGRAPHS —TEST SETUP ..ottt e e e e aaenaans 19
9.1 PHOTOGRAPH— RADIATION SPURIOUS EMISSION TEST SETUP ...ccvuiieiiiiieeeciiieeeeciine e 19
10 PHOTOGRAPHS - CONSTRUCTIONAL DETAILS .. oot 20
10.1  EUT-EXTERNAL PHOTOS ...uuiiiiiiiiieiiiit ettt e et e e e s e e et s e e eaaeaeeeanes 20
10.2  EUT - INTERNAL PHOTOS ...otiiiiiiiiiieeeiii ettt sttt e e ettt e e e et s e e eet s e e e eatnneeeeatnneeaenes 24

Waltek Senices (Foshan) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTF19F04020987W Page 4 of 25

3 General Information

3.1 General Description of E.U.T.
Product Name....................... Remote control
Model No. ......cc.cecvvvvveeveeenr YI-RF-12

Model Difference..................t -

Type of Modulation..............:  ASK

Frequency Range ................. 433.92MHz

The Lowest Oscillator..........: 13.56MHz

Antenna installation.............:  PCB Printed Antenna

3.2 Details of E.U.T.
Technical Data...................... Battery CR2025 3V

3.3 Test Mode

®
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All test mode(s) and condition(s) mentioned were considered and evaluated respectively by performing full

tests, the worst data were recorded and reported.

Test mode Lower channel Middle channel

Upper channel

Transmitting 433.92MHz

/MHz

Waltek Senices (Foshan) Co.,Ltd.
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3.4 Test Facility

The test facility has a test site registered with the following organizations:

e IC —Registration No.: 21895-1

Waltek Senices (Foshan) Co., Ltd. has been registered and fully described in a report filed with the
Industry Canada. The acceptance letter from the Industry Canada is maintained in our files. Registration
IC number:21895-1, Nov. 14, 2016.

e FCC- Registration No.: 820106

Waltek Senices (Foshan) Co., Ltd. EMC Laboratory has been registered and fully described in a report
filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files. Registration 820106, August 16, 2018

e FCC- Designation No.: CN5034

Waltek Senices (Foshan) Co., Ltd. EMC Laboratory has been registered and fully described in a report
filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files. Designation No. CN5034.

e NVLAP -Lab Code: 600191-0

Waltek Senices (Foshan) Co., Ltd. EMC Laboratory is accredited by the National Voluntary Laboratory
Accreditation Program (NVLAP/NIST). NVLAP Code: 600191-0.

This report mustnotbe used by the client to claim productcertification, approval, or endorsementbyNVLAP, NIST,
or any agency of the Federal Government.

Waltek Senices (Foshan) Co.,Ltd.
http://www.waltek.com.cn
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4 Equipment Used during Test
4.1 Equipment List
Conducted Emissions
Item Equipment Manufacturer Model No. Serial No. Last Cal Cal Due
Date Date
1. | EMI Test Receiver RS ESCI 101178 2019-01-18 | 2020-01-17
2 LISN RS ENV216 101215 2019-01-10 | 2020-01-09
3. Cable HUBER+SUHNER | CBL2-NN-3M | 223NN322 | 2019-01-10 | 2020-01-09
4 Test Software FARATRONIC EZ-EMC EMEC-3AA ; ;
3m Semi-anechoic Chamber for Radiation Emissions
Last Calibration
Iltem Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMC Analyzer Agilent N9020A MY48011796 | 2019-01-26 | 2020-01-25
2. |Active Loop Antenna| SCHWARZBECK | FMZB1519B 00004 2019-03-10 | 2020-03-09
3, T”'OgAri;iiband SCHWARZBECK | VULB 9162 9162-117 | 2019-01-26 | 2020-01-25
4. Broai'rﬁz?ﬂa'*or” SCHWARZBECK | BBHA 9120 D 01561 2019-04-28 | 2020-04-27
5, | Broad-band Hom | oo\ aR7RECK | BBHA 9170 335 2019-04-28 | 2020-04-27
Antenna
6. Amplifier Lunar E M LNA1G18-40 | 20160501002 | 2019-04-03 | 2020-04-02
Coaxial Cable CBL3-NN-
7. elow 16+2) H+S s m 214NN320 | 2019-01-10 | 2020-01-09
8. Coaxial Cable Times-Micorwave | CBL5-NN ; 2019-01-10 | 2020-01-09
(above 1GHz)
9. Test Software FARATRONIC EZ-EMC EMEC-3AA ; -
RF Conducted Testing
Last Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration
Due Date
Date
1. Spectrum Analyzer Agilent N9020A MY48011796 | 2019-01-26 | 2020-01-25
2. | Spectrum Analyzer R&S FSP40 100501 2018-11-13 | 2019-11-12
3, Vector Signal Agilent N5182A MY50141533 | 2019-03-03 | 2020-03-02
Generator
4, Analog Signal Agilent N5181A MY48180720 | 2019-01-26 | 2020-01-26
Generator
5, Environmental KSON THS-DAC-100 5244K 2019-01-26 | 2020-01-26
Chamber
6. Test Software FARATRONIC EZ-EMC EMEC-3AA - -

Waltek Senices (Foshan) Co.,Ltd.
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4.2 Measurement Uncertainty
Conducted Emission (150kHz-30MHz)
Uncertainty of x;
Input quantity % Probability u(X) C C?;g)ﬁ)
dB distribution
function
Receiver reading V, +0.36 K=2 0.18 1 0.18
Attenuation: AMN-receiver ac +0.20 K=2 0.10 1 0.10
AMN woltage division factor Famn +0.20 K=2 0.10 1 0.10
Receiver corrections:
Sine wawe woltage OVisw +1.0 K=2 0.50 1 0.50
Pulse amplitude response OVpa 0.0 0.00 1 0.00
Pulse repetition rate response OV 0.0 0.00 1 0.00
Noise floor proximity OVt +0.05 0.00 1 0.00
Mismatch: AMN-receiver oM +0.7/-0.8 U-shaped 0.53 1 0.53
AMN impedance oZ +2.6/-2.7 Triangular 1.08 1 1.08

Note:V= Vr+ ac+ FAMN+ 6FAMN + 0Vsw + 6Vpa+ 6Vpr+ 6Vnf+ M+ 6Z
U(V)=2u.(V)=2.66dB

Waltek Senices (Foshan) Co.,Ltd.
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Radiated Emission (30MHz-1GHz)

Uncertainty of x;
Input quantity X Probability |  u(X) c C‘(‘;gﬁ)
dB distribution (dB)
function

Receiver reading V, +0.36 K=2 0.18 1 0.18
Attenuation: antenna- a £0.10 K=2 0.05 1 0.05
receiver
Antenna facotr Fa +1.6 K=2 0.8 1 0.8
Receiver corrections:
Sine wawe wltage OVisw +1.0 K=2 0.5 1 0.5
Pulse amplitude 5Via 0.6 | Rectangular | 0.35 1 0.35
response
Pulse repetition rate Vi +1.5 Rectangular | 0.87 1 0.87
response
Noise floor proximity OVt +0.5 K=2 0.25 1 0.25
Mismatch: antenna- oM | +0.9/-1.0 | U-shaped 0.67 1 0.67
receiver
Antenna corrections:
AF frequgncy OF 4 +0.3 Rectangular 0.17 1 0.17
interpolation
AF variation due to
FAR influence OFan +0.5 Rectangular 0.29 1 0.29
Directivity difference OF adir +0.0 0.00 1 0.00
Phase centre location OF aph +0.0 0.00 1 0.00
Cross-polarization OFacp +0.0 0.00 1 0.00
Balance OF apal +0.3 Rectangular 0.17 1 0.17
Site corrections:
Site imperfections O0AN +4.0 Triangular 1.63 1 1.63
Separation distance od +0.3 Rectangular 0.17 1 0.17
Table height o6h +0.1 K=2 0.05 1 0.05

Note: E= V, + ac + Fa +0Vey +6Via +0Vpr +0Vit +OM +8F 55 +0F oty +F agir +OF aph +0F acp +0F abal +0AN +d +6h
U(E)=2u,(E)=4.560dB

Waltek Senices (Foshan) Co.,Ltd.
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Radiated Spurious Emissions (25MHz-1GHz)

Uncertainty of Xx;

) e u(x ciu(x;

nput quantiy O P I I S L
function
Receiver reading Vi, +0.4 k=2 0.20 1 0.20
Attenuation: antenna-receiver ac +0.5 k=2 0.25 1 0.25
Cable loss and correction Lac +1.6 k=2 0.80 1 0.80
Receiver corrections:
Sine wawve \ltage OVsw +0.9 k=2 0.45 1 0.45
Pulse amplitude response OVpa +0.6 Rectangular 0.35 1 0.35
Pulse repetition rate response OV +0.6 Rectangular 0.35 1 0.35
Noise floor proximity OVy¢ +1.0/0.0 U-shaped 0.58 1 0.58
Mismatch: antenna-receiver oM +0.9/--1.0 U-shaped 0.67 1 0.67
Site imperfections oMD +3.0 Triangular 1.14 1 1.23
cl?sg;(ij;?ibility of measurement &p +0.60 k=2 0.30 1 0.30
Separation distance od +0.3 Rectangular 0.17 1 0.17
Table height oh 0.1 k=2 0.05 1 0.05
Note:E= Vi+ actLact0Vsy +0Vpa +0Vp +0V +6M +6MD +p+0d+dh
U(E) =2u.E)=3.80dB
Radiated Spurious Emissions (1GHz-18GHz)
Uncertainty of x;

) i u(x ciu(x;

N R I~ I
function

Receiver reading V, +0.40 k=2 0.20 1 0.20
Attenuation: antenna-receiver ac +0.80 k=2 0.40 1 0.40
Cable loss and correction Lac +2.40 k=2 1.20 1 1.20
'\A"r';rlr;‘;‘tecrz Preamplifiers - Signal - 51p | +1.271.4 | U-shaped 0.92 1] 092
Mismatch:antenna-receiver OMy¢ +1.3/-1.5 U-shaped 1.00 1 1.00
Receiver corrections:
Sine wawve woltage OVisw +0.9 k=2 0.45 1 0.45
Pulse amplitude response OVpa +0.6 Rectangular 0.35 1 0.35
Pulse repetition rate response OV +0.6 Rectangular 0.35 1 0.35
Noise floor proximity OV +1.0/0.0 U-shaped 0.58 1 0.58
Site imperfections dSvswr 3.0 Triangular 1.22 1 1.22
Effect of setup table material OANT 1.0 Rectangular 0.58 1 0.58
(I?g:r;c{[(ijéjslblllty of measurement op +0.60 k=2 0.30 1 0.30

Note: E= Vi + act+LactOMps+OMac+0Vsy, +0Vpa +OV) 0V +0Svswr +0ANT +06p
U(E) =2u.(E)=4.97dB

Waltek Senices (Foshan) Co.,Ltd.
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5 Radiated Spurious Emissions
Test Requirement...................

FCC Partl5 Paragraph 15.231(a)

Test Method................c.eeeeeee.t - ANSI C63.10:2013

Test Result .........cccoeoveveenne.l - PASS
Measurement Distance ..........: 3m
Limit:
Fundamental Field Strength of Field Strength of Field Strength of Field Strength of
Frequency Fundamental Fundamental Spurious Emission | Spurious Emission
(MHz) (uv/m) (dBuV/m) (uv/m) (dBuV/m)
44.66-40.70 2250 67 225 47
70-130 1250 62 125 42
130-174 1250 to 3750 62 to 71.48 125 to 375 42 t0 51.48
174-260 3750 71.48 375 51.48
260-470 3750 to 12500 71.48 to 81.94 375 to 1250 51.48 to 61.94
Abowve 470 12500 81.94 1250 61.94
aa** linear interpolations
5.1 EUT Operation
Operating Environment:
Temperature.......................0 23.5°C
Humidity ....oooovviiiiee, 511 % RH
Atmospheric Pressure........: 101.2kPa

EUT Operation:

The test was performed in transmitting mode, the test data were shown in the report.

Waltek Senices (Foshan) Co.,Ltd.
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5.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the setup
accordance with the ANSI C63.10.

The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber

Turn Table From 0° to 360°

Turn Table
0.8m

e e

“ pectrum AMP ombining
System Analyzer Network

The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°

Turn Table

Te-—

<« - -

em Analyzer Network

Waltek Senices (Foshan) Co.,Ltd.
http://www.waltek.com.cn
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m

Turn Table From 0° to 360°

®
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1.5m

D e

Turn Table
Absorbers

5.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed

IF Bandwidth
Video Bandwidth

Resolution Bandwidth

Above 1GHz

Sweep Speed
Detector

Resolution Bandwidth
Video Bandwidth

Waltek Senices (Foshan) Co.,Ltd.
http://www.waltek.com.cn

Auto

10kHz
10kHz
10kHz

Auto
PK
1MHz
3MHz

ANa e

30MHz ~ 1GHz
Sweep Speed
Detector

Resolution Bandwidth
Video Bandwidth

Network

Auto
PK
100kHz
300kHz
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54 TestProcedure

1)

2)
3)

4)
5)

6)
7)

The EUT is placed on a turntable. For below 1GHz, the EUT is 0.8m above ground plane;For
abovelGHz, the EUT is 1.5m abowe ground plane.

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

EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the maximum
emissions. The spectrum was investigated from the lowest radio frequency signal generated in the
device, without going below 9 kHz, up to the tenth harmonic of the highest fundamental frequency or to
40 GHz, whichever is lower.

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

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

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

The radiation measurements are tested under 3-axes(X,Y,Z) position(X denotes lying on the table, Y
denotes side stand and Z denotes vertical stand), After pre-test, It was found that the worse radiation
emission was get at the X position. So the data shown was the X position only.

Waltek Senices (Foshan) Co.,Ltd.
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5.5 Summary of Test Results

Test Frequency : 30MHz ~ 5GHz
Lower channel: 433.62MHz

eqency | Feing |1 alel XA | coreces | S0 | 150015 0ms

(PK) Height Polar (PK) Limit Margin
(MHz) (dBuv) Degree (m) (H/V) (dB/m) (dBpVv/m) | (dBuV/m) (dB)
434.07 58.36 168 1.4 H 19.31 77.67 100.82 -23.15
434.07 47.56 189 1.6 \% 19.31 66.87 100.82 -33.95
869.13 26.00 135 1.5 H 25.59 51.59 80.82 -29.23
869.13 17.04 207 1.3 \% 25.59 42.63 80.82 -38.19
1300.00 28.16 190 1.9 H 28.43 56.59 74.00 -17.41
1300.00 23.48 180 1.2 \% 28.43 51.91 74.00 -22.09
2605.00 25.24 281 1.7 H 30.89 56.13 74.00 -17.87
2605.00 23.46 150 1.8 \% 30.89 54.35 74.00 -19.65

AV = Peak +20Log;o(duty cycle) =PK+(--9.29) [refer to section 6 for more detail]

RX b | FCC Part 15.231/209/205
Frequency PK A uFty cycle Calculated AV

ntenna actor Limit Margin

Polar
(MHz) (dBuVv/m) (H/V) (dB) (dBuVv/m) (dBpV/m) (dB)
434.07 77.67 H -9.29 68.38 80.82 -12.44
434.07 66.87 \% -9.29 57.58 80.82 -23.24
869.13 51.59 H -9.29 42.30 60.82 -18.52
869.13 42.63 \% -9.29 33.34 60.82 -27.48
1300.00 56.59 H -9.29 47.30 74.00 -26.70
1300.00 51.91 \% -9.29 42.62 74.00 -31.38
2605.00 56.13 H -9.29 46.84 74.00 -27.16
2605.00 54.35 \% -9.29 45.06 74.00 -28.94

Waltek Senices (Foshan) Co.,Ltd.
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6 Periodic Operation
The duty cycle was determined by the following equation:

To calculate the actual field intensity, The duty cycle correction factor in decibel is needed for later use and
can be obtained from following conwversion

Duty Cycle(%)=Total On interval in a complete pulse train/ Length of a complete pulse train * %

Duty Cycle Correction Factor(dB)=20 * Log;o(Duty Cycle(%))

Total transmission time(ms) 1.245*9+0.4462*16=18.3442
Length of a complete transmission period(ms) 53.48
Duty Cycle(%) 34.30
Duty Cycle Correction Factor(dB) -9.29

Refer to the duty cycle plot (as below), This device meets the FCC requirement.

Length of a complete pulse train:

Remark: FCC part15.35(c) required that a complete pulse train is more than 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.

Agilent Spectrum Analyzer - Swept SA
e e B ALIGNAUTO 04:11:45 AM May 29, 2019

Marker 1 15.5200 ms . g Tvpe TogPur
PNO: Far +~»— Trig:Free Run

IFGain:Low Atten: 20 dB

&

Mkr1 15.52 ms
Ref 10.00 dBm -2.27 dBm

‘1

Center 434.000000 MHz Span 0 Hz
#VBW 300 kHz Sweep 200.0 ms (10001 pts)

FUNCTION FUNCTION WIDTH FUNCTION VALUE

Waltek Senices (Foshan) Co.,Ltd.
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Agilent Spectrum Analyzer - Swept SA
SO A | e : ALIGH AUTO

Marker 4 A 446.200 ps : g ypelTe e
PNO: Far +~»— Trig:Free Run

IFGain:Low Atten: 20 dB [ 4

AMkrd 446.2 ps

FCC Part15.231(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.

(2)A transmitter activated automatically shall cease transmission within 5 seconds after activation.

Agilent Spectrum Analyzer - Swept SA
g L e S0 i o : ALIGH AUTO

Marker 2 A 5.00000 s . Avg Type: Log-Pur
PNO: Far -#— Trig:Free Run Avg|Hold: 6100
IFGain:Low Atten: 20 dB

Center 434.000000 MHz
Res BW 100 kHz

MKR MODE| TRC| SCL.

hd FUNCTION FUNCTION WIDTH FUNCTION VALUE
73680dBm| |

[1] I
A1t [(A] 5,000 s|(A] o368 [ ]
]

OONONLWN =

=
8
2
E
(7]

Waltek Senices (Foshan) Co.,Ltd.
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7 Emission Bandwidth

Test Requirement................... FCC Part15.231(c)
Test Method........ccovvvvveennnt FCC Part15.231(c)
Limit .o 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.

7.1 TestProcedure

1) The transmitter output (antenna port) was connected to the spectrum analyzer.EUT and its simulators
are placed on a table, let EUT working in test mode, then testit.

2) The bandwidth of the fundamental frequency was measure by spectrum analyser with 30kHz RBW and
100kHz VBW. The 20 dB bandwidth was recorded.

7.2 Test Result

Frequency 20dB Bandwidth Limit Result
(MHz) Emission(KHz) (KHz)
433.92 165.5 1084.05 Pass

Limit=Center Frequency*0.25%

Test result plots as follows:

Agilent Spectrum Analyzer - Swept SA
- e e e e e B ALIGN AUTO 05:43:18 AM lay 29, 2019
Marker 3 A 165.600000 kHz _ Avg Type: Log-Pwr 1]
PNO: Far 50 Trig: Free Run Avg|Hold:>100/100 My
IFGain:Low Atten: 26 dB oeT ERPRTRTE
AMKr3 165.6 kHz
Ref 15.00 dBm -0.298 dB

Span 2.000 MHz
#VBW 100 kHz Sweep 2.67 ms (10001 pts)

MER MODE| TRC| SCL. ® hd FUNCTION FUNCTION WIDTH FUNCTION VALUE
1 INNEEEA 433922 8 MHz 4.043 dBm
433.837 4 MHz -15.980 dBm
A 165.6 kHz| (A 0.298 dB

OONOULWN

Waltek Senices (Foshan) Co.,Ltd.
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8 Antenna Requirement

According to the FCC Part 15 Paragraph 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. The use of a
permanently attached antenna to the intentional radiator shall be considered sufficient to comply with the
provisions of this section. This product use a Dipole antenna, it only apply to this model, fulfill the
requirement of this section.

30

10 20

E]

[T T T
w0, 0z 0F Oy 0S 09 0L 08 06 ()
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9 Photographs —Test Setup

9.1 Photograph - Radiation Spurious Emission Test Setup

From 30MHz to 1GHz
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10 Photographs - Constructional Details

10.1 EUT - External Photos
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10.2 EUT - Internal Photos
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