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2- SYSTEM TEST CONFIGURATION 
 
2.1 Justification 
 
The system was configured for testing in a typical fashion (as normally used by a typical user).  
 
2.2 Equipment Modifications 
 
The EUT tested was not modified by LTS. 
 
2.3 Basic Configuration of Test System   
 
Emission: The equipment under test (EUT) was configured to measure its highest possible 
radiation level. The test modes were adapted accordingly in reference to the Operating Instructions. 
 
Immunity: The equipment under test (EUT) was configured to the representative operating mode 
and conditions. 
 

 
 
2.4 General Description of Test Auxiliary  
 
None 

EUT Description: Manufacturer Model No. Certificate 

/ / / / 
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3- DISTURBANCE VOLTAGE AT MAINS TERMINALS 
 
3.1 Measurement Uncertainty 
 
All measurements involve certain levels of uncertainties, especially in field of EMC. The factors 
contributing to uncertainties are spectrum analyzer, cable loss, and LISN. The Treatment of 
Uncertainty in EMC Measurements, the best estimate of the uncertainty of any conducted 
emissions measurement is 2.9 dB. 
 
3.2 Limit of Disturbance Voltage at Mains Terminals  
 

Frequency Range (MHz) Quasi-Peak (dBμV) Average (dBμV) 

9kHz ~ 50kHz 110 ----- 

50kHz ~ 150kHz 90 ~ 80* ----- 

150kHz ~ 0.5MHz 66 ~ 56* 56～46* 

0.5MHz ~ 5.0MHz 56 46 

5.0MHz ~ 30MHz 60 50 

NOTE 1: The tighter limit shall apply at the edge between two frequency bands. 

NOTE 2: The limits decrease linearly with the logarithm of the frequency in the range 50kHz to150 

kHz and 150 kHz to 0.5 MHz. 

 
3.3 EUT Setup 
 

 
 
The setup of EUT is according with CISPR 16-1-1: 2006, CISPR 16-2-3: 2010 measurement 
procedure. The specification used was the EN 55015 limits. 
 
The EUT was placed center and the back edge of the test table. 
 
The cables were draped along the test table and bundled to 30-40cm in the middle. 
 
The spacing between the peripherals was 10 cm. 
 
Maximum emission emitted from EUT was determined by manipulating the EUT, support 
equipment, interconnecting cables and varying the mode of operation and the levels in the final 
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Comment: Live Line         

Level  dBμV 

Peak & Average Scan 

 
 

Remark: data mark with „*‟ comes nearest to limit. 
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Comment: Neutral Line      

Level  dBμV 

Peak & Average Scan 

 
 

Remark: data mark with „*‟ comes nearest to limit. 
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4- RADIATED ELECTROMEGNETIC DISTURBANCE  
 
4.1 Measurement Uncertainty 
 
All measurements involve certain levels of uncertainties, especially in field of EMC. The factors 
contributing to uncertainties are test receiver, cable loss, antenna factor calibration, measurement 
distance variation, site imperfections, mismatch (average), and system repeatability. The treatment 
of uncertainty in EMC Measurements, the best estimate of the uncertainty of any conducted 
emissions measurement is +3.6dB. 
 
4.2 Limit of Radiated Electromagnetic Disturbance 
 

Frequency Range  
Limits Frequency for loop diameter (dBμA) 

2m 

9kHz ~ 70kHz 88 

70kHz ~ 150kHz 88 ~ 58* 

150kHz ~ 3.0MHz 58 ~ 26* 

3.0MHz ~ 30MHz 22 

NOTE 1: The tighter limit shall apply at the edge between two frequency bands. 

NOTE 2: Distance refers to the distance in meters between the test instrument antenna and the 

closest point of any part of the E.U.T. 

 
4.3 EUT Setup 
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Comment: Polarization: X       

Level  dBμA 

Peak Scan 

 

 
Remark: data mark with „*‟ comes nearest to limit. 
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Comment: Polarization: Y       

Level  dBμA 

Peak Scan 

 

 
Remark: data mark with „*‟ comes nearest to limit. 
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Comment: Polarization: Z       

Level  dBμA 

Peak Scan 

 

 
Remark: data mark with „*‟ comes nearest to limit. 
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5.5 Test Receiver Setup 
 
The test receiver was set with the following configurations: 
 
Test Receiver Setting: 
 
Detector…………………………………..Peak & Quasi-Peak 
IF Band Width……………………….…..120kHz 
Frequency Range……………………….30MHz to 300MHz 
 
5.6 Test Procedure 
 

1. The test is conducted in a shielding room, by means of CDN method. EUT is placed upon a 
wood board 10cm above the ground reference plane. Cable length between CDN and EUT 
is 20cm ± 10cm. 

2.  All data was recorded in the peak detection mode. Quasi-peak readings performed only 
when an emission was found to be marginal (within -10 dBV of specification limits), and 
are distinguished with a "QP" in the data table. 

 
5.7 Corrected Amplitude & Margin Calculation 
 
The Corrected Amplitude is calculated by adding the CDN Factor and Cable Factor, and 
subtracting the Amplifier Gain from the Amplitude reading. The basic equation is as follows: 
 
Corr. Ampl. = Indicated Reading + CDN Factor + Cable Factor 
The “Margin” column of the following data tables indicates the degree of compliance with the 

applicable limit.  For example, a margin of 7dBV means the emission is 7dBV below the 
maximum limit. The equation for margin calculation is as follows:     
Margin = Limit – Corr. Ampl. 
 
5.8 Test Data  
 

Temperature:  22~25 ( ℃ ) 

Humidity: 45~50 ( %RH ) 

Barometric Pressure: 950~1000 ( mbar ) 

Operating Mode: On 

Test Specification: AC 230V/50Hz 

Start of Test: 08 Oct, 2016 

Test Result: Pass 
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Level  dBμV 

Peak Scan 

 

 
Remark: data mark with „*‟ comes nearest to limit. 
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6– HARMONIC CURRENT TEST (EN 61000-3-2) 
 
Accordance with EN 61000-3-2, there is no Harmonics limit applied to this LED lighting device 
without discharge lamp and rated power of the LED lighting device if less than 25W.  
 
Remark: 
For LED lighting equipment with an active input power equal to or less than 25 W, ECANB 
interpretation that: 
There are 2 possible ways ahead: 
1. LED equipment with an active input power equal to or less than 25 W cannot be considered 
discharge lighting equipment'. Therefore there are no harmonic limits for LED equipment below 25 
W. 
2. LED lighting equipment can be regarded as a discharge lamp when it comes to selecting the 
limits in sub-clause 7.3 in the standard. That would mean that LED lighting equipment with an 
active input power equal to or less than 25 W shall fulfil the limits in table 3, column 2 or the 
waveform requirement in sub-clause 7.3.b. Consequently, LED lighting equipment with an active 
input power more than 25 W shall fulfil the limits in table 2. 
ECANB considers option 1 the correct option but ECANB Members should be aware that IEC 77A 
may in future adopt option 2.  (ECANB (07) 024 Version 1) 
 
Required by the applicant and the manufacturer, Harmonics Current Emission test is not 
application. 
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7.5 Test Result 
 

Basic Standard: EN/IEC 61000-3-3 Flicker 

Short time (Pst) 10 min 

Observation time 10 min  (1 Flicker measurement) 

Temperature:  22~25 ( ℃ ) 

Humidity: 45~50 ( %RH ) 

Barometric Pressure:  950~1000 ( mbar ) 

Operating Mode: On 

Test Specification: AC 230V/50Hz 

Start of Test: 10 Nov, 2016 

Test Result: Pass 

 

Maximum Flicker results 

Test Item EUT values Limit Result 

Pst 0.084 1.00 PASS 

dc [%] 0.000 3.30 PASS 

dmax [%] 0.000 4.00 PASS 

dt [s] 0.000 0.50 PASS 
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Model/Type Test point Distance Factor (F) Limit 

502080 Around the lamp 0.5m F=0.0244 0.85 
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9- IMMUNITY TEST DESCRIPTION 
 
9.1 General Description 
 

Product Standard  EN 61547 

Basic Standard, 

Specification, and 

Performance 

Criterion required 

EN 61000-4-2  Electrostatic Discharge – ESD: 8kV air discharge, 4kV 
Contact discharge, Performance Criterion B  

EN 61000-4-3  Radio-Frequency Electromagnetic Field Susceptibility Test 
– RS: 80 ~ 1000 MHz, 3V/m, 80% AM (1kHz), 
Performance Criterion A  

EN 61000-4-4  Electrical Fast Transient/Burst - EFT, AC Port: 1kV, DC 
port: 0.5kV, Performance Criterion B  

EN 61000-4-5  Surge Immunity Test: 1.2/50 μs Open Circuit Voltage, 8 
/20 μs Short Circuit Current, AC Port: line to line 0.5 kV, 
Performance Criterion C  

EN 61000-4-6  Conducted Radio Frequency Disturbances Test – CS: 
0.15 ~ 80 MHz, 3Vrms, 80% AM, 1kHz, Performance 
Criterion A  

EN 61000-4-11  1) 0% residual for 0.5 cycle, Performance Criterion B  

2) 70% residual for 10 cycles, Performance Criterion C  

 
9.2 The phenomena allowed during and after test in each criterion are clearly stated in the 
following table  
 

Performance criteria 

Criteria  During test After test 

A 

No change of the luminous intensity 
shall be observed and the regulating 
control, if any, shall operate during the 
test as intended. 

No change of the luminous intensity shall be 
observed and the regulating control, if any, 
shall operate during the test as intended. 

B  

The luminous intensity may change to 
any value.  

The luminous intensity shall be restored to its 
initial value within 1 min. Regulating controls 
need not function during the test, but after the 
test, the mode of the control shall be the same 
as before the test provided that during the test 
no mode changing commands were given 

C  

Any change of the luminous intensity is 
allowed and the lamp(s) may be 
extinguished. 

Within 30 min, all functions shall return to 
normal, if necessary by temporary interruption 
of the mains supply and/or operating the 
regulating control. 

Additional requirement for lighting equipment incorporating a starting device: After the test, the 
lighting equipment is switched off. After half an hour, it is switched on again. The lighting 
equipment shall start and operate as intended. 

 
9.3 Deviations from the standard 
No deviations from EN 61547 were made when performing the tests described in this report.  
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10- IMMUNITY TEST RESULTS 
 
10.1 Electrostatic Discharge Immunity Test (EN 61000-4-2) 
 
10.1.1 Test Specification 
 

Basic Standard: EN 61000-4-2 

Test Level: ± 2, 4, 8 kV (Air Discharge) 

± 4 kV (Contact Discharge) 

± 4 kV (Indirect Contact HCP) 

± 4 kV (Indirect Contact VCP) 

Temperature:  22~25 ( ℃ ) 

Humidity: 45~50 ( %RH ) 

Barometric Pressure:  950~1000 ( mbar ) 

Operating Mode: On 

Test Specification: AC 230V/50Hz 

Start of Test: 10 Nov, 2016 

 
10.1.2 Test Setup 
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Table 3: Electrostatic Discharge Immunity (Indirect Contact HCP) 
 

Test Level   
Test Points 

Observation 

Performance 

Criterion 

Required ±2 kV ±4kV ±8kV 

   Front Side A B 

   Back Side A B 

   Left Side A B 

   Right Side A B 

 
Table 4: Electrostatic Discharge Immunity (Indirect Contact VCP) 
 

Test Level   
Test Points 

Observation 

Performance 

Criterion 

Required ±2 kV ±4kV ±8kV 

   Front Side A B 

   Back Side A B 

   Left Side A B 

   Right Side A B 

 

Test Result: Pass     
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Spectrum analyzer Agilent E4440A MY46185649 2016-07-05 2017-07-04 

 
10.2.4 Test Procedure 
 

1. The testing was performed in a fully-anechoic chamber. 

2.  The frequency range is swept from 80 MHz to 1000 MHz, with the signal 80% amplitude 
modulated with a 1kHz sine wave.  

3.  The dwell time at each frequency shall not be less than the time necessary for the EUT to 
be exercised and to respond, but shall in no case be less than 0,5s. 

4. The field strength level was 3V/m. 

5.  The test was performed with the EUT exposed to both vertically and horizontally polarized 
fields on each of the four sides. 

 
10.2.5 Performance Criterion Required & Test Result 
 

Frequency Band 

(MHz) 
Test Level Test Points 

Observation 

Performance 

Criterion 

Required 

80-1000 3V/m Front Side A A 

80-1000 3V/m Rear Side A A 

80-1000 3V/m Left Side A A 

80-1000 3V/m Right Side A A 

 

Test Result: Pass     
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10.3.5 Performance Criterion Required & Test Result 
 

Voltage Test Points 
Observation 
Performance 

Criterion Required 

±1kV L A B 

±1kV N A B 

±1kV Earth / B 

±1kV L+N A B 

±1kV L + Earth / B 

±1kV N + Earth / B 

±1kV L + N + Earth / B 

±0.5kV DC output A B 

 

Test Result: Pass     
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10.4.4 Test Procedure 
 

1. For EUT power supply:  

 The surge is applied to the EUT power supply terminals via the capacitive coupling network. 
Decoupling networks are required in order to avoid possible adverse effects on equipment 
not under test that may be powered by the same lines, and to provide sufficient decoupling 
impedance to the surge wave. The power cord between the EUT and the CDN was shorter 
than 2 meters in length.  

2.  For test applied to unshielded unsymmetrically operated interconnection lines of EUT: (If 
applicable) 

 The surge was applied to the lines via the capacitive coupling. The coupling / decoupling 
networks didn‟t influence the specified functional conditions of the EUT. The interconnection 
line between the EUT and the coupling/decoupling networks was shorter than 2 meters in 
length.  

 
10.4.5 Performance Criterion Required & Test Result 
 

Voltage Test Points 
Observation 

Performance 
Criterion Required  

±0.5kV L-N A C 

±1kV 

L-N / / 

L-PE / / 

N-PE / / 

±2kV 
L-PE / / 

N-PE / / 

 

Test Result: Pass     
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coupling devices as necessary. The sweep rate was 1.5 x 10-3 decades/s. Where the 
frequency range is swept incrementally, the step size was 1 % of preceding frequency 
value from 150 kHz to 80 MHz.  

3. The dwell time at each frequency was less than the time necessary for the EUT to be 
exercised, and able to respond. Sensitive frequencies such as clock frequency(ies) and 
harmonics or frequencies of dominant interest, was analyzed separately.  

4. Attempts were made to fully exercise the EUT during testing, and to fully interrogate all 
exercise modes selected for susceptibility.  

 
 
10.5.5 Performance Criterion Required & Test Result 
 

Frequency Band 

(MHz) 
Voltage (Vrms) Test Points 

Observation 

Performance 

Criterion 

Required 

0.15-80 3 L-N A A 

 

Test Result: Pass     
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APPENDIX A - EUT PHOTOGRAPHS 
 

 
EUT view 
 
Whole view 
 

Front 
 

Rear 
 

Right Side 
 

Left Side 
 

Top 
 

Bottom 
 

Internal 

 
 

 

 
EUT view 
 
Internal view 
 

Front 
 

Rear 
 

Right Side 
 

Left Side 
 

Top 
 

Bottom 
 

Internal 
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APPENDIX B - TEST SETUP PHOTOGRAPHS 
 

Conducted Emission 

 

 

Radiated Electromagnetic Disturbance 

 
 

Radiated Disturbances 
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Harmonic Current &Voltage Fluctuations and Flicker Test (EN61000-3-2/3) 

 
 

Electromagnetic field Test Setup 

 
 

Electrostatic Discharge Immunity Test (EN 61000-4-2) 

 
  



Report No.: HB-079E-0348/16 

Page 39 of 40 
Zhongshan Bontek Compliance Testing Laboratory Co., Ltd. 

Tongyi Industrial Zone Dongxing East Road, Gu Zhen Town, Zhongshan City, Guang Dong Province, China. 
Tel: +86 760-22386277   Fax: +86 760-22349820-8001                                             HB-4A-079E-0 

 

Electrical Fast Transient/Burst Immunity Test For AC (EN 61000-4-4) 

 
 

Electrical Fast Transient/Burst Immunity Test For DC (EN 61000-4-4) 

 
 

Surge Immunity Test (EN 61000-4-5) 
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Voltage Dips, Short Interruptions Immunity Test (EN 61000-4-11) 

 
 

 

---- End of Report ---- 




