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This test report only relates to the a. m. test sample. Without permission of the test center this test report is not permitted to be
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TEST SUMMARY

41.1 HARMONICS ONAC MAINS
Result:
Passed
4.1.2 VOLTAGE CHANGES VOLTAGE FLUCTUATIONS AND FLICKER ONAC MAINS
Result:
Passed
4.1.3 MAINS TERMINAL CONTINUOUSDISTURBANCEV OLTAGE
Result:
Passed
4.1.4  DISCONTINUOUSINTERFERENCE ONAC MAINS
Result:
N/A
421 DISTURBANCE POWER
Result:
Passed
4.2.2 RADIATED EMISSION
Result:
Passed
51.1 ELECTROSTATICDISCHARGE
Result:
Passed
51.2 RADIO FREQUENCYELECTROMAGNETICFIELD
Result:
Passed
5.2.1 FASTTRANSIENTS
Result:
Passed
5.2.2 INJECTEDCURRENT
Result:
Passed
5.2.3  SURGES TOAC POWERPORT
Result:
Passed
5.2.4 VOLTAGE DIPS TOAC POWERPORT
Result:
Passed
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1 Test Sites

1.1 Test Facllities

Laboratory: TUV Rheinland (Shanghai) Co., Ltd.
Address: N0.177, 178, Lane 777 West Guangzhong Rodihg'an District, Shanghai, China

The used test equipment is in accordance with CISRR series standards for measurement jof
radio interference.

Refer to Clause 7 for test and measurement instrtane
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2 General Product Information

2.1 Product Function and Intended Use

The EUT (equipment under test) is an ordinary ¢atmu for household and similar use. For the
further information, refer to the user’'s manual.

2.2 Ratings and System Details

System input voltage: AC 220-240 V (for all models)

Rated frequency : 50 Hz (for all models)

Rated Power . 25 W (for model STF-DC15T)
35 W (for model STF DC18T)

Protection class ||

Identities and differences:

Refer to page 2.

2.3 Independent Operation Modes

The basic operation modes are: “On” and “Off”.

2.4 Noise Generating and Noise Suppressing Parts
Refer to the circuit diagram for further informatio

2.5 Submitted Documents

Circuit diagrams, user instruction and rating label
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3 Test Set-up and Operation Modes

3.1 Principle of Configuration Selection

Emission: The equipment under test (EUT) was configured tasare its highest possille
emission level. The test conditions were adaptedrdmngly in reference to the instructions for
use.

Refer to the related paragraph of this report.

Immunity: The equipment under test (EUT) was configured &wehits highest possible
susceptibility against the tested phenomena. Thedenditions were adapted accordingly
reference to the instructions for use.

n

Refer to the related paragraph of this report.

3.2 Physical Configuration for Testing

Refer to the related paragraph of this report.

3.3 Test Operation and Test Software
Refer to the related paragraph of this report. dftwsare was used.

3.4 Special Accessories and Auxiliary Equipment

None.

3.5 Countermeasures to achieve EMC Compliance

No special measure is employed to achieve the nement.
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4 Test Results EMISSION

4.1 Emission in the Frequency Range up to 30 MHz

4.1.1 Harmonics on AC Mains

| Result: |  Passed|

Test procedure : EN IEC 61000-3-2:2019

According to Clause 7 of EN IEC 61000-3-2:2019y¢his no limit specified for equipment with
a rated power of 75W or less, other than lightiggipment. The rated power of the samples|are
less than 75W. Therefore, the sample is deemedett the requirements of EN IEC 61000¢3-

2:2019 without actual testing.

4.1.2 Voltage changes, voltage fluctuations and flickerroAC mains

| Result: | Passed |

Test procedure : EN 61000-3-3:2013+A1

With the check of EUT’s circuit diagram and spemtion (low rated power), it is unlikely t
produce significant voltage fluctuations or flickekccording to clause 6.1 of EN 6100043-
3:2013+A1, the EUT is deemed to meet the requirésnehEN 61000-3-3:2013+A1 withou
actual testing.

[®)

—+
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4.1.3 Mains Terminal Continuous Disturbance Voltage

| Result: | Passed |
Date of testing : 17.04.2020
Test procedure : EN55014-1:2017 and CISPR 16-1 series standards
Frequency range : 0.15-30 MHz
Kind of test site . Shielded room
Ambient condition . Temperature: 23.2C; Relative humidity: 52.7 %

Expanded measurement 3.39 dB
uncertainty k=2)

Test Setup

Input voltage . AC 230V; 50 Hz

Artificial hand . N/A

Operational mode : On

Earthing . No earthing. (Class Il equipment)

The measurement setup was made according to ENIEEQ017 clause 5.2 in a shielded room.
The measurement equipment like test receivers atifickl Mains Network (AMN) are in
compliance with CISPR 16-1 series standards.

Prior to the measurements the test object opevatbcenough time (warm-up) in order to
stabilize its operating conditions and to ensulialske measurement values. Furthermore an
internal calibration with the test receiver wasauacted prior to each measurement.

The tested object was set-up on a wooden tableETHewas set 0.8 m away from the AMN.
The cord longer than necessary to be connectdwtdMN was folded forth and back parallel
so as to form a bundle with a length between 0&1cth0.4 m.

The Interference Voltage was determined accordirgause 5.2 of EN 55014-1:2017 while
measuring the line and neutral conductor by turns.

-

The following figures and tables were those meakhyean automatic measuring system. Bot|
Quasi-Peak and Average Value were measured. Bif@leneasurement, a survey was madd
with EUT’s input voltage adjusted to determinenhich state the maximum disturbance was
obtained. The final measurement was made in the gta maximum disturbance was obtainefl.

In the following figures, §” means Quasi-Peak Value and means Average Value which was$
measured in final measurement. The quasi-peak yaleee compared with the quasi-peak linjits
(red limit line) and the average values were comgavith the average line (pink limit line) to
determine whether the EUT fulfill this requirement.
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Figure 1: Spectral diagrams, conducted emission, 0%Hz - 30 MHz, L
Level [dBuV]
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Final quasi-peak measurement results:
Frequency QuasiPeak Limit Margin | Meas. | Bandwidth Line Corr.
(MHz) (dBuv) (dBpv) (dB) Time (kHz) (dB)
(ms)
0.253500 53.34 61.64 8.31 | 1000.0 9.000 | L1 10.4
3.588000 41.97 56.00 14.03 | 1000.0 9.000 | L1 10.6
3.795000 43.15 56.00 12.85 | 1000.0 9.000 | L1 10.6
4.087500 42.48 56.00 13.52 | 1000.0 9.000 | L1 10.6
4.141500 42.76 56.00 13.24 | 1000.0 9.000 | L1 10.6
4.519500 43.94 56.00 12.06 | 1000.0 9.000 | L1 10.6
Final average measurement results:
Frequency CAverage Limit Margin | Meas. | Bandwidth Line Corr.
(MHz) (dBuv) (dBpv) (dB) Time (kHz) (dB)
(ms)
0.262500 45.10 52.96 7.86 | 1000.0 9.000 | L1 10.4
0.384000 35.18 48.85 13.67 | 1000.0 9.000 | L1 10.4
1.716000 31.75 46.00 14.25 | 1000.0 9.000 | L1 10.5
4.465500 36.90 46.00 9.10 | 1000.0 9.000 | L1 10.6
12.129000 31.17 50.00 18.83 | 1000.0 9.000 | L1 11.0
12.642000 29.05 50.00 20.95 | 1000.0 9.000 | L1 11.1




A TUVRheinland®

Produkte
Products

Seite 10 von 27
Page 10 of 27

Prufbericht - Nr.: 50239500 003

Test Report No.:

Figure 2: Spectral diagrams, conducted emission, 0%Hz - 30 MHz, N
Level [dBuV]
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Final quasi-peak measurement results:
Frequency QuasiPeak Limit Margin Meas. | Bandwidth Line Corr.
(MHz) (dBuv) (dBpv) (dB) Time (kHz) (dB)
(ms)
0.267000 54.56 61.21 6.65 | 1000.0 9.000 | N 10.4
3.601500 46.19 56.00 9.81 | 1000.0 9.000 | N 10.6
3.669000 47.94 56.00 8.06 | 1000.0 9.000 | N 10.6
4.263000 48.43 56.00 7.58 | 1000.0 9.000 | N 10.6
4.402500 47.29 56.00 8.71 | 1000.0 9.000 | N 10.6
4.722000 45.45 56.00 10.55 | 1000.0 9.000 | N 10.6
Final average measurement results:
Frequency CAverage Limit Margin | Meas. | Bandwidth Line Corr.
(MHz) (dBpv) (dBpv) (dB) Time (kHz) (dB)
(ms)
0.262500 46.51 52.96 6.45 | 1000.0 9.000 | N 10.4
0.397500 36.98 48.48 11.50 | 1000.0 9.000 | N 10.4
2.404500 34.08 46.00 11.92 | 1000.0 9.000 | N 10.5
3.070500 35.22 46.00 10.78 | 1000.0 9.000 | N 10.6
3.669000 36.27 46.00 9.73 | 1000.0 9.000 | N 10.6
4.177500 40.36 46.00 5.64 | 1000.0 9.000 | N 10.6
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4.1.4 Discontinuous Interference on AC Mains
| Result: | NA |

The EUT’s discontinuous disturbance is mainly cdusgswitching for mains connection or
disconnection. Therefore, according to EN 55018172clause 5.4.3.2, these kinds of
discontinuous disturbance are exempted from tlo& diefinition and this test is not applicablg
to the EUT.
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4.2 Emission in the Frequency Range above 30 MHz

4.2.1 Disturbance Power

| Result: |  Passed |
Date of testing . 23.04.2020
Port . AC Mains
Basic standard : EN 55014-1:2017
Frequency range : 30 - 300 MHz
Limit : EN 55014-1:2017, Table 7 and Table 8
Ambient condition . Temperature: 23.2 °C; Relative humidity: 52.7 %
Expand_ed m_easuremen.t 432 dB
uncertainty k=2)
Test Setup
Input voltage : AC 230 V; 50 Hz
Operational mode . On
Earthing . No earthing. (as class Il equipment)

Measuring configuration and description
The measurement setup was made according to ENIEEQD17 clause 5.3.3.

The measurement equipment like test receivers bsarption clamp are in compliance with
CISPR 16-1 series standards. Prior to the measutsriiee test objects operated with enough
time (warm-up) in order to stabilize their opergtoonditions and to ensure reliable
measurement values. Furthermore an internal cabbravith the test receiver was conducted
prior to each measurement.

The disturbance power was determined accordintatese 5.3.3 of EN 55014-1:2017. The
length of power cord of EUT plus that of the extensord was 6.0 m. The absorption clamp
was moved along the extended lead to find the maxirdisturbance.

The measurement was performed by operating the iBddrmal operation mode. Both Quasi
Peak and Average Value were measured. Beforerfieasurement, a survey was made with
EUT’s input voltage adjusted to determine in whstate the maximum disturbance was

obtained. The final measurement was made in the $ta maximum disturbance was obtaine

In the following figures, ¥” means Quasi-Peak Value antd ‘means Average Value which wa
measured in final measurement. The quasi-peak yaleee compared with the quasi-peak lin
(red limit line) and the average values were comgavith the average line (pink limit line) to
determine whether the EUT fulfill this requirement.

its
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Figure 3: Spectral diagrams, disturbance power, AGnains, 30 — 300 MHz
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Final quasi-peak measurement results:
Frequency QuasiPeak | Meas. | Bandwidth Corr. | Margin Limit -
(MHz) (dBpw) Time (kHz) (dB) | -QPK QPK
(ms) (dB) (dBpW)
39.990000 21.4 | 1000.0 120.000 8.0 24.0 45.4
69.960000 30.8 | 1000.0 120.000 8.8 15.7 46.5
147.180000 23.2 | 1000.0 120.000 5.7 26.1 49.3
195.240000 29.9 | 1000.0 120.000 4.8 21.2 51.1
Final average measurement results:
Frequency CAverage Meas. | Bandwidth Corr. | Margin Limit -
(MHz) (dBpW) Time (kHz) (dB) | -CAV CAV
(ms) (dB) (dBpW)
39.990000 14.6 | 1000.0 120.000 8.0 20.8 35.4
69.960000 25.0 | 1000.0 120.000 8.8 115 36.5
147.180000 15.2 | 1000.0 120.000 5.7 24.1 39.3
195.240000 23.1 | 1000.0 120.000 4.8 18.1 41.1
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4.2.2 Radiated emission
| Result: |  Passed |

Test procedure : EN 55014-1:2017 and CISPR 16-2-3
Test port . Enclosure
Frequency range : 300 — 1000 MHz

According to a) of EN 55014-1:2017 clause 4.3.4.2:
“The EUT shall be also deemed to comply with thepureement of this standard in the frequerjcy
range from 300 MHz to 1 000 MHz without furthertteg if both conditions 1) and 2) below afe
fulfilled:

1) the disturbance power emission from the EUT is loth@n the limits of Table 7 and

Table 8;

2) the maximum clock frequency is less than 30 MHz”
The EUT is deemed to meet the requirements withoutal testing, as the EUT fulfilled the two
conditions from test results of clause 4.2.1 amddihcuit diagram.
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5 TestResuts MMUNITY

During the immunity tests, the EUT was operatedearabnditions specified by clause 3.1
this report.

Performance criterion A: The apparatus shall continue to operate as iettldiring the test.

No degradation of performance or loss of functisrailowed below a performance level
permissible loss of performance) specified by thenuafiacturer, when the apparatus is use
intended. If the minimum performance level or tleempissible performance loss is not specif
by the manufacturer, then either of these may bevetk from the product description af
documentation, and from what the user may reasgratpect from the apparatus if used
intended.

Performance criterion B: The apparatus shall continue to operate as ieteadter the test. N
degradation of performance or loss of function lisveed below a performance level (
permissible loss of performance) specified by thenuafiacturer, when the apparatus is use
intended. During the test, degradation of perforcears allowed, however no change of act
operating state or stored data is allowed to pesdier the test. If the minimum performan
level or the permissible performance loss is nacsed by the manufacturer, then either
these may be derived from the product descriptr@hdbcumentation, and from

what the user may reasonably expect from the apmarfaused as intended.

Performance criterion C: Temporary loss of function is allowed, providd tfunction is

of

or
I as
ed
nd
as

DI
| as
pal

of

selfrecoverable or can be restored by the operafidhe controls, or by any operation specifjed

in the instructions for use.
Date of testing: 24.04.2020

Room temperature: 21.0-21.3°C
Relative Humidity: 58.6 % - 59.9 %

According to the electrical characteristics and EM14-2:2015, the EUT belongs to categ
IV equipment.

DIy




Produkte
Products

A TUVRheinland®

Prufbericht - Nr.:
Test Report No.:

50239500 003

Seite 16 von 27
Page 16 of 27

5.1 Enclosure

5.1.1 Electrostatic Discharge

| Result:

|  Passed |

The immunity against electrostatic discharge wasetkin accordance with EN 55014-2:20
Test setup and ESD-Generator are according to EBD®4-2 which is specified by EN 5501

2:2015.

During the test, the EUT was placed on a 0.1 m mghlating support above the ground pla|

5.
-

ne.

The minimum distance between the EUT and all otloeiductive structures except the groynd
plane beneath the EUT is more than 0.5 m.

The reference ground plane is an aluminium shee0.86 mm minimum thickness. TH
reference ground plane is connected to the proteetarth. The size of the ground plane is 2

2m.

e
N X

Vertical coupling plane (VCP) of dimensions 0.5 M.% m is placed parallel to and positioned
at a distance of 0.1 m from the EUT.

+4.0 kV (Contact Dischargex8.0 kV (Air Discharge)

Charge voltage
Polarity

Number of discharges :

Type of equipment
Atmospheric pressure :
Performance criteria

. Positive / negative

Floor-standing
101.2 kPa
B

Table 1: ESD test results, positive / negative poity

20 discharges (10 with positive and 10 with negapwlarity) to
each selected point

(VCP)

+4.0 kV

Position Kind of Discharge Result Remarks
Enclosure(non-metal)| Air discharget8 kV Pass
Display lamp Air discharget8 kV Pass
Button Air discharget8 kV Pass During the test, the EUT
Power line Air discharget8 kV Pass | worked as intended and no
Remote controller Air discharget8 kV Pass | degradation of performance
Coupling plane Contact discharge Pass
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5.1.2 Radio Frequency Electromagnetic Field

| Result: |  Passed |

The immunity against radio-frequency electromagnigids in the frequency range between §
MHz and 1000 MHz was tested in accordance to IE@B4-3 which is specified by clause 5
in EN 55014-2:2015.

The test set-up, the RF signal generator, the pamglifier and the antennas were in

accordance with IEC 61000-4-3. The test was perdrm an anechoic chamber with a test
distance of 2.2 m. The field uniformity of the aheiw chamber is regularly calibrated to meet
6dB field uniformity criterion as specified in IEE1000-4-3.

Test level : 3V/m

Frequency range :  80-1000 MHz

Modulation : 80 % AM, 1 kHz

Frequency sweep speed : Frequency step: 1 %; Dwell time: 3 s
Performance criteria A

Table 2: Radiated susceptibility test results, fiel strength 3 V/m

Field polarization Position Observation Remarks
Front side _
Rear side During the test, the EUT

Horizontal polarization worked as intended and no Pass

Left side -
- - radation of performan
Right side degradation of performance
Front si :
0 s!de During the test, the EUT
. L Rear side i
Vertical polarization Left side worked as intended and no Pass

degradation of performance

Right side
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5.2 Power Ports, Signal and Control Ports

5.2.1 Fast Transients

| Result: |  Passed |

The immunity against fast transients on AC powet p@s tested in accordance to EN 550[L4-
2:2015. Test setup and the fast transient noisergtar was according to IEC 61000-4-4 which
Is specified by EN 55014-2:2015.

The EUT is placed on 0.1 m wood support above ¢ference ground plane. And the minimygm
distance between the EUT and all other conductietires except the ground plane bengath
the EUT is more than 0.5 m.

The length between the coupling device and the BUdss than 0.5 nT.he excess length of ﬂﬁ
cable shall be folded to avoid a flat coil and &t at a distance of 0.1 m above the ground
reference plane.

The reference ground plane is an aluminium shee0.85 mm minimum thickness. The
reference ground plane is connected to the proteetrth. The size of the ground plane is 2 n x

2m.

Test voltage : 1kV

Polarity . negative/positive
Repetition frequency : 5 kHz

Test duration : 2120 sec

Tr/Tn : 5ns/50 ns

Performance criteria : B
Table 3: Fast transients test results, positive /agative polarity

Tested ports or lines Result Remarks
During the test, the EUT worked as
AC power input port +1 kV, Pass intended and no degradation of
performance
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5.2.2 Injected Current

| Result: |  Passed |

The immunity against injected current into AC powert was tested according to EN 55014-
2:2015 in a shielded room. Test setup and thegwsrator were according to IEC 61000-4-6
which is specified by EN 55014-2:2015.

The EUT is placed on a ground reference plane hallllse insulated from it by an insulating
support 0.1 m thick. And the minimum distance bemvthe EUT and all other conductive
structures except the ground plane beneath theigbibre than 0.5 m.

The EUT comprised a single unit. The coupling aedadipling networks were inserted on the
power supply connection. The coupling and decogplietworks was placed on the ground
reference plane, making direct contact with itlzdwt 0.1-0.3 meter from EUT. The cable

between EUT and CDN is as short as possible antduratled nor wrapped. The height of cal
between the EUT and the coupling and decouplingors above the ground reference plane

was 50 mm.

Voltage level . 3V (rms) (unmodulated)

Environmental phenomena: r.f. current, common mode, 1 kHz, 80 % AM
Source impedance : 150Q

Frequency range . 0.15-80 MHz

Frequency step 1%

Dwell time : 35

Performance criteria A

Table 4: Injected current test results

Tested ports or lines Result Remarks
. During the test, the EUT worked as intended gnd
AC power input port Pass .
no degradation of performance
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5.2.3 Surges to AC Power Port
| Result: |  Passed |

The immunity against surges to AC power port wasetd in accordance to EN 55014-2:20

Test setup and the Combination Wave Generator (CW&S)according to IEC 61000-4-5 whig¢

is specified by EN 55014-2:2015.

The EUT is placed on 0.1 m wood table above thamiglane.

Open-circuit test voltage: 1 kV (Line to line)
. 1.2/50us (open-circuit voltage)

T/ Th 8/20us (short-circuit current)
Test numbers . 5 positive and 5 negative pulses
Repetition rate : 1 surge/min

90° (positive pulses)
270° (negative pulses)
Performance criteria . B

Coupling phase

Table 5: Surges to AC input power port, positive hegative polarity

Tested ports or lines Result Remarks
During the test, the EUT worked as
Phase to neutral 1kV +1 kV Pass intended and no degradation of
performance
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5.2.4 Voltage dips to AC Power Port

| Result:

|  Passed |

The immunity against voltage dips to AC power po#s tested in accordance to EN 550

2:2015. Test setup and the test generator aredingaio IEC 61000-4-11 which is specified
EN 55014-2:2015.
Performance criteria . C
Testlevel (in%Jr)and : O 0.5 cycle
duration (in periods of the 40 10 cycles
rated frequency) 70 25 cycles
Table 6: Test condition and test result for voltagelips
Test level Duration Performance | Result Remarks
(in % Ur) criteria
During the test, the EUT
0 0.5 cycle (10 ms) C Pass worked as '“tef‘ded ant
no degradation of
performance
During the test, the EUT
40 10 cycles (200 ms C Pass worked as '”tef‘ded ant
no degradation of
performance
During the test, the EUT
70 25 cycles (500 ms C Pass worked as '”tef‘ded ant
no degradation of
performance
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6 Photographs of the Test Set-Up

Photograph 1: Set-up for measurement of disturbanceoltage
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Photograph 3: Set-up for immunity test of electrosttic discharge
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Photograph 5: Set-up for immunity test of fast trarsients and surge

Photograph 6: Set-up for immunity test of injectedcurrent
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Photograph 7: Set-up for immunity test of voltage gps
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7 List of Test and Measurement Instruments

Description Model Manufacturer Last Date Due Date
DD.MM.YYYY(DD.MM.YYYY

EMI test receiver ESCI Rohde&Schwarz 06.03.2020 |06.03.2021
Artificial mains network ENV432 Rohde&Schwarz 01112019 |01.11.2020
Absorbing clamp MDS-21 Rohde&Schwarz 23.05.2019 (23.05.2020
ESD generator NSG 437 Teseq 15.08.2019 |15.08.2020
Barometer DYM3 Ningho Jiangshan Glass 04042018 (04.04.2021
EMC test system NSG 3040 Teseq 01.11.2019 |01.11.2020
Coupling/decoupling network CDN MO16 Schaffner 09.022018 [09.02.2021
Conducted immunity test system NSG 4070B-T5 Teseq 17.09.2019 |17.09.2020
3-phase voltage dips simulator CS5-20P3 Shanghai Skylark 30102019  [30.10.2020
EMC measurement software EMC32 (Ver 10.20.01) Rohde&Schwarz NA* NA*
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