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1 Test Summary
EMISSION
Test Item Test Standard Class_ ! Result
Severity
Conducted Disturbance for Wired . -
Network Port, 9kHz to 30MHz EN IEC 55015:2019+A11:2020 Clause 4.3.1 Pass
Conducted Disturbance for Local ) )
Wired Port, 150kHz to 30MHz EN IEC 55015:2019+A11:2020 Clause 4.4 N/A
Radiated Electromagnetic ) )
Disturbance, 9kHz to 30MHz EN IEC 55015:2019+A11:2020 Clause 4.5.2 Pass
e IR e gl EN IEC 55015:2019+A11:2020 Clause 453 | Pass
1000MHz
Harmonic Current Emission EN IEC 61000-3-2:2019+A1:2021+A2:2024 Class C Pass***
Voltage Fluctuation and Flicker EN 61000-3-3:2013+A1:2019+A2:2021 Clause 5 Pass**
IMMUNITY (EN IEC 61547:2023)
Test Item Test Method Class / Severity Perfo.rmz.ance Result
Criteria
Electrostatic Discharge(ESD) IEC 61000-4-2:2008 5 +|§VKCV°£it?Ct B Pass
Radio-Frequency Electromagnetic IEC 61000-4-3: 3V/m, 80%, 1kHz, A Pass
Fields (80MHz to 1GHz) 2006+A1+A2 Amp. Mod.
. : . AC +1.0Kv
Electrical Fast Transients (EFT) IEC 61000-4-4:2012 DC +0.5Kyv B Pass
IEC 61000-4-5: +1Kv D.M.t
Surge 2014+A1 +2Kv C.M.1 § Pass
Injected Currents, 0.15MHz to . 3Vr.m.s.(emf), 80%,
80MHz IEC 61000-4-6:2013 1kHz Amp. Mod. A Pass
Power-Frequency Magnetic Field [ IEC 61000-4-8:2009 3A/m A N/A
_ _ IEC 61000-4-11: 0 % U * for 0.5per B Pass
Voltage Dips and Interruptions 2004+A1
70 % U+ * for 10per B 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
AM Amplitude Modulation
1 Differential Mode
I Common Mode
* UT is the nominal supply voltage
4 According to EN 61000-3-3 which states:”Pst and PIt evaluations are required only for lighting
equipment which is likely to produce flicker; for example: disco lighting and automatically
regulated equipment.” Incandescent lamp luminaires with ratings less than or equal to 1 000 W
and discharge and LED lamp luminaires with ratings less than or equal to 600 W, are deemed
to comply with the dc, dmax and Tmax limits in this standard and are not required to be tested.
R According to EN IEC 61000-3-2, no limit apply to the lighting equipment with a rated power less

than but not equal to 5W. The actual measured power of model MO2702 less than 5W.

Therefore, this equipment is deemed to fulfil this standard without any testing.
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3 General Information

3.1 General Description of E.U.T.

Product Name ............. : Indoor garden 4 LED grow light
Model No. .................... : MO2702
Remark ...........cccooceeee. : -

3.2 Details of E.U.T.
Technical Data ............ : For light: DC 5V, 1.5W

For Adapter:
Input: 100-240V~, 50/60Hz, 0.5A; Output: DC 5V, 1A

3.3 Description of Support Units
The EUT has been tested as an independent unit. MO2702 is the test sample. The DV,LOOP&RE tests

were performed in the condition of AC 245V/50Hz input. The other tests were performed in the condition
of AC 230V/50Hz input.

3.4 Standards Applicable for Testing

The tests were performed according to following standards:

EN IEC 55015:2019+A11:2020 Limits and methods of measurement of radio disturbance
characteristics of electrical lighting and similar equipment
EN IEC 61547:2023 Equipment for general lighting purposes — EMC

immunity requirements

EN IEC 61000-3-2:2019+A1:2021+A2:2024 Electromagnetic compatibility (EMC) -- Part 3-2: Limits -
Limits for harmonic current emissions (equipment input
current up to and including 16 A per phase).

EN 61000-3-3:2013+A1:2019+A2:2021 Electromagnetic compatibility (EMC) -- Part 3-3: Limits -
Limitation of voltage changes, voltage fluctuations and
flicker in public low-voltage supply systems, for equipment
with rated current < 16 A per phase and not subject to
conditional connection.

Waltek Testing Group (Foshan) Co., Ltd.
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3.5 Test Facility
The test facility has a test site registered with the following organizations:

e ISED - Registration No.: 21895

Waltek Testing Group (Foshan) Co., Ltd. has been registered and fully described in a report filed with the
Innovation, Science an Economic Development Canada(ISED). The acceptance letter from the ISED is
maintained in our files. Registration ISED number:21895, March 12, 2019

e FCC - Registration No.: 820106

Waltek Testing Group (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 NVLAP - Lab Code: 600191-0

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

This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST,
or any agency of the Federal Government.

3.6 Subcontracted

Whether parts of tests for the product have been subcontracted to other labs:
[ Yes X No

If Yes, list the related test items and lab information:

Test items: ---

Lab information: ---

3.7 Abnormalities from Standard Conditions

None.

Waltek Testing Group (Foshan) Co., Ltd.
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4

Equipment Used during Test

Page 7 of 39

[ IConducted Disturbance for Wired Network Port (9kHz to 30MHz) 1#

Item Equipment Manufacturer Model No. Serial No. Calibration Status
1. EMI Test Receiver R&S ESR3 102423 Valid
2 LISN R&S ENV216 101343 Valid
3. Cable 7 HUBER+SUHNER CBL2-NN-6M 223NN624 Valid
4. Switch CD RSU-A4 18G RSUA4008 Valid
XIConducted Disturbance for Wired Network Port (9kHz to 30MHz) 2#
Item Equipment Manufacturer Model No. Serial No. Calibration Status
1. | EMI Test Receiver R&S ESCI 101178 Valid
2. LISN R&S ENV216 101215 Valid
3 Cable 22 Timessyl\sll[i‘;:rr:;/vave LMR1955_3(|):|;/|BMNM- o Valid
4. Switch ESE RSU/M2 - Valid
[ IConducted Disturbance for Wired Network Port (9kHz to 30MHz) 3#
Item Equipment Manufacturer Model No. Serial No. Calibration Status
1. | EMI Test Receiver R&S ESRS3 102842 Valid
2. LISN R&S ENV216 101542 Valid
3. Cable 12 YIHENG LMR1953§'NMNM' Valid
4, Manual RF Switch Top Precision SW-2 RSU0402 Valid
XIRadiated Electromagnetic Disturbance (9kHz to 30MHz) 1#
Item Equipment Manufacturer Model No. Serial No. Calibration Status
1. EMI Test Receiver R&S ESCI 101178 Valid
2 Three Loops | gopwARZBECK HXYZ9170 000222 Valid
Antenna
[ IRadiated Electromagnetic Disturbance (9kHz to 30MHz) 2#
Item Equipment Manufacturer Model No. Serial No. Calibration Status
1. | EMI Test Receiver R&S ESR3 102842 Valid
2. | TMeSLOPS | SCHWARZBECK |  HXYZ9170 9170-367 Valid
XRadiated Disturbance (30MHz to 1GHz) 1#
Item Equipment Manufacturer Model No. Serial No. Calibration Status
1. | OM Semranednoie | cLANGCHUANG | 9mx6maxém Valid
2. | EMI Test Receiver R&S ESR7 101566 Valid
3. Tr"oirﬁ;andaba”d SCHWARZBECK |  VULB 9162 9162-117 Valid
4, Cable 20 Time;y'\é'tigrrﬁ:’ave RG223-NMNM-10M Valid
5. Cable 21 Timessy'\s"tig;:’;"’a"e RG223-NMNM-3M Valid
6. CDNE SCHWARZBECK CDNE M3 00083 Valid

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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7. CDNE SCHWARZBECK CDNE M2 00092 Valid
[ |Radiated Disturbance (30MHz to 1GHz) 2#
Item Equipment Manufacturer Model No. Serial No. Calibration Status
% I YIHENG omx6mx6m | YH2021071801 Valid
2. | EMI Test Receiver R&S ESR7 102454 Valid
3. Tr"oir?t;andaba”d SCHWARZBECK |  VULB 9163 01418 Valid
4. Cable 14 YIHENG LMR%O?E'NMSM' Valid
5. CDNE SCHWARZBECK CDNE M3 00083 Valid
CDNE SCHWARZBECK CDNE M2 00092 Valid
[ JHarmonics and Flicker Measuring System
Item Equipment Manufacturer Model No. Serial No. Calibration Status
Harmonics and
1. | Flicker Measuring YUANFANG HFM-3000 V200 Valid
System
XESD
Item Equipment Manufacturer Model No. Serial No. Calibration Status
1. ESD Simulator TESEQ NSG437 521 Valid
XIEFT & Voltage Dips and Interruptions
Item Equipment Manufacturer Model No. Serial No. Calibration Status
1. EMS test system TESEQ NSG3040 1858 Valid
2. Step transformer TESEQ INA6501 206 Valid
3. Coupling clamp TESEQ CDN8014 31405 Valid
DJSurge
Item Equipment Manufacturer Model No. Serial No. Calibration Status
1. Surge Simulator TESEQ NSG3060 1395 Valid
Xinjected Currents
Item Equipment Manufacturer Model No. Serial No. Calibration Status
1. C°”‘ig§ttzdys';2“r;“”“y TESEQ NSG4070 45345 Valid
2. CDN TESEQ CDN MO016 31586 Valid
3. EM Clamp TESEQ KEMZ801 32362 Valid
4. 6dB Attenuator TESEQ ATN6075 32122 Valid
XIRadio-frequency Electromagnetic Fields
Item Equipment Manufacturer Model No. Serial No. Calibration Status
1. | RF Power Amplifier MICOTOP MPA-80-1000-250 | MPA2405139 Valid
2. | RF Power Amplifier MICOTOP MPA'1$88‘6000' MPA2405140 Valid
3 Iogsgzir?zz?gr%iic SCHWARZBECK | SLP9128E- 142 Valid

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

WT-510-201-12-A

W]

- F—— V"V F 4 %




Reference No.: WTF25F05114915E Page 9 of 39 \
Stacked double
4. | logarithmic periodic | SCHWARZBECK STLP 9149 476 Valid
antenna
5, | Analogsignal RS SMB100A 105566 Valid
generator
6. Power meter RS NRPGA 101133 Valid
7. Power meter RS NRPGA 101134 Valid
[ ]: Not Used
X: Used
4.1 Software List
Description Manufacturer Model Version
EMI Test Software
(Gonducted Disturbance. 14) FARATRONIC EZ-EMC EMEC-3A1
EMI Test Software
(Conducted Disturbance 24) FARATRONIC EZ-CON FARAD-3A1.1+
EMI Test Software EMC-CON
(Conducted Disturbance 3#) T e 3A1.1+
EMI Test Software
(LOOP 1#) FARATRONIC EZ-CON FARAD-3A1.1+
EMI Test Software EMC-CON
(LOOP 2#) FARATRONIC EZ-EMC 3A1 1+
EMI Test Software
(Radiated Disturbance 1#) FARATRONIC EZ-EMC RA-03A1-2
EMI Test Software
(Radiated Disturbance 2#) FARATRONIC EZ-EMC RA-03A1-2
Harmonics and Flicker Test Software YUANFANG HFM-3000 V2.00.147
Radiated Immunity Test Software Chinese EMC EMS V1.0.0.0
4.2 Measurement Uncertainty
Test Item Frequency Range Uncertainty Note
Conducted Disturbance 9kHz~150kHz +2.6dB (1)
Conducted Disturbance 150kHz~30MHz +2.6dB (1)
Radiated Electromagnetic Disturbance 9kHz~30MHz +3.0dB (1)
Radiated Disturbance 30MHz~1GHz +4.5dB (1)

™

B E ~ g 94

(1)This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=2.

Waltek Testing Group (Foshan) Co., Ltd.
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4.3 Special Accessories and Auxiliary Equipment

Item Equipment Technical Data| Manufacturer Model No. Serial No.

1 / / / / /

4.4 Decision Rule

Compliance or non-compliance with a disturbance limit shall be determined in the following manner.

If Upag is less than or equal to U, then

-Compliance is deemed to occur if no measured disturbance level exceeds the disturbance limit;
-Non-compliance is deemed to occur is any measured disturbance level exceeds the disturbance limt.

If Upag is greater than Ugspr, then

-Compliance is deemed to occur if no measured disturbance level, increased by(U ag-Ucispr) , €Xceeds the
disturbance limit;

-Non-compliance is deemed to occur if any measured disturbance level, increased by(U ag-Ugispr) , €XCeeds
the disturbance limit.

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn WT-510-201-12-A
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5 Emission Test Results
5.1 Conducted Disturbance for Wired Network Port, 9kHz to 30MHz

Test Requirement.............. . ENIEC 55015 Clause 4.3.1
Test Method....................... :  ENIEC 55015 Clause 8
TestResult......................... . Pass

Frequency Range.............. :  9kHz to 30MHz
Class/Severity.................... : Table 1 of EN IEC 55015

5.1.1E.U.T. Operation

Operating Environment:

Temperature ...................... ;. 20.8°C
Humidity............cccoeeeeene. :  49.3%RH
Atmospheric Pressure ..... : 101.2kPa

EUT Operation:
Input Voltage ..................... : AC 245V/50Hz
Operating Mode................. . Lighting mode

5.1.2Block Diagram of Test Setup

The Conducted Disturbance for Wired Network Port test was performed in accordance with the EN IEC
55015.

I 80cm >80cm
40cm
>
EUT
1
S0fm LISN
a o

5.1.3 Measurement Data

The maximised peak emissions from the EUT was scanned and measured for both the Live and Neutral
Lines. Quasi-peak & average measurements were performed if peak emissions were within 6dB of the
average limit line.

Waltek Testing Group (Foshan) Co., Ltd.
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5.1.4 Corrected Amplitude & Margin Calculation

The Corrected factor is calculated by adding LISN VDF (Voltage Division Factor), Cable Loss and
Transient Limiter Attenuation. The basic equation is as follows:
Measurement = Reading Level + Correct Factor
Correct Factor = LISN VDF + Cable Loss
The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of -7dB means the emission is 7dB below the limit. The equation for margin
calculation is as follows:
Margin = Measurement - Limit

5.1.5 Conducted Disturbance for Wired Network Port Test Data

Live Line
120.0 dBu¥
110
100
90 e
80 |
70 | | ! | L |- | |
e W\ y 3 15_QP
50 ﬁ‘m '
40 Wh\ )J‘\wf"t 24- WW‘}"”
30 L:’F-I] ey .N.... . Znd &1
VTR g T R Sl
20 | ' ' 1 PMW%%M“%VAJ‘\{\ "'jqnﬂm . peak
10 - - N I B R A ™Y
0.0 AVG
0.003 002 004 008 015 (MHz] 10 20 40 80 30.000
No. (Frs;eH(.‘z') T§§ﬂ$? F{ggf ' (Rdg?ﬂt) (cli_émul\.tf} M@E’;” Detector | Remark
1 0.168| 43.37 961 52.98 65.06 |-12.08] QP
2 0.168| 23.01 9.61 32.62 55.06 |-22.44| AVG
3 0.195| 4559 9,61 55.20 6383 | -863| QP
4 0.195| 2569 9 61 35.30 5383 |-1853] AVG
5 0.213| 4051 961 50.12 63.09 |-1297] QP
6 0.213| 2428 9.61 33.89 53.09 |-19.20] AVG
7 4970 17.49 9.88 27.37 56.00 |-28.63] QP
8 4970 11.31 988 21.19 46.00 | 2481 AVG
9 7210 1858 997 28 55 6000 | 3145 QP
10 7.210] 11.10 9.97 21.07 50.00 |-28.93] AVG
11 11.328| 2026 10.13 | 30.39 60.00 |-2961] QP
12 11.328 11.92 1013 | 2205 5000 |-27.95| AVG

Waltek Testing Group (Foshan) Co., Ltd.
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Neutral Line
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120.0 dBu¥
110
100
90 | .
"'-‘__“‘
80 T
70
60 11 15_QP
V\ T 15_AVG
50 "i“ b -
40 .‘l\‘ lﬂ“l .._ﬁ fl x I'.'.|L
S i Wi, i
\ rll
20 - l-l“'iﬂ‘“\flﬂ%m H
ww peak
10 [ M
0.0 {AVG
0.009 002 004 008 015 (MHz) 10 20 40 80 30.000
Freq. Reading | Factor Result Limit |Margin
No- | mhz) | (@Buv) | @B) | (dBuv) | (@Buv) | (aB) |PEtector| Remark
1 0.168| 4235 953 | 5188 | 6506 |-13.18] QP
2 0.168| 2117 953 | 3070 | 5506 |-2436 AVG
3 0.191| 41.04 953 | 5057 | 6399 |- 1342 QP
4 0.191| 20.62 953 | 3015 | 5399 |2384] AVG
5 0213 3935 953 | 4888 | 6309 |-1421| QP
6 0.213| 22.89 953 | 3242 | 5300 | 2067 AVG
7 4915 1078 980 | 2058 | 5600 |-3542] QP
8 4915 238 9.80 1218 | 46.00 |-33.82 AVG
9 11382 12.81 | 1005 | 2286 | 60.00 |-37.14] QP
10 11382 508 1005 | 16.03 | 5000 |-33.97] AVG
11 12606| 1409 | 1011 | 2420 | 6000 |-3580] QP
12 12.606| 853 1011 | 1864 | 5000 |-31.36] AVG

Waltek Testing Group (Foshan) Co., Ltd.
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5.2 Radiated Electromagnetic Disturbance, 9kHz to 30MHz

Test Requirement.............. : ENIEC 55015 Clause 4.5.2
Test Method....................... :  ENIEC 55015 Clause 9.3.2
TestResult......................... . Pass

Frequency Range.............. . 9kHz to 30MHz
Class/Severity................... :  Table 8 of EN IEC 55015

5.2.1 E.U.T. Operation

Operating Environment:

Temperature ...................... ;. 20.8°C
Humidity...........cc.ccoeerenns : 49.3%RH
Barometric Pressure......... : 101.2kPa

EUT Operation:

Input Voltage ..................... ;. AC 245V/50Hz
Operating Mode................. . Lighting mode

5.2.2Block Diagram of Test Setup

The Radiated Electromagnetic Disturbance (9kHz to 30MHz) test was performed in accordance with the

EN IEC 55015.

2m @

equiprzenr

F= Fenit- Absaber

5.2.3 Measurement Data

According to the data in section 5.2.4, the EUT complied with the EN IEC 55015 standards.

Waltek Testing Group (Foshan) Co., Ltd.
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5.2.4Radiated Electromagnetic Disturbance Test Data, 9kHz to 30MHz

Y AN i

—

Loop X
100.0 dBuA
90
80 Ll\
70 i
60 N\
]
50 S
[P
40 e,
[
30 S
Mo, 15 _LOpP
20
10
ht 112 |3 6
0 ”hu- H} erlr'lp“ I'jh!" A sk NI mlé ngﬁ
0 Mgk i)
Ty R
-20
0.009 [MHz) 5 000 30,000
Reading Correct Measure- )
No. Mk. Freq.  Level Factor ment Limit  Margin
MHz dBuv dB dBuA dBuA dB Detector Comment
1 6.0340 -0.14 1.30 1.16 2200 -2084 QP
2 76420 029 1.40 1.69 2200 -20.31 QP
3 97620 -0.19 1.63 1.44 2200 -2056 QP
4 16.6259 -1.50 1.40 -0.10 2200 -2210 QP
5 19.3740 -0.79 1.28 0.49 2200 -21.51 QP
G 231299 0.08 1.01 1.09 2200 -2091 QP

Waltek Testing Group (Foshan) Co., Ltd.
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Loop Y
100.0 dBuA
90
80 L’\
70 [,
60 N\
]
50 ",
oo
40 o,
[
30 U s 15_LOpP
20 J dl - —
10 m : L
L[R2 4 5| &
0 UL L S .
A el

"o I T |
-20

0.009 [MHz] 5.000 20.000

Reading Correct Measure- )
No. Mk.  Freq. Level Factor ment Limit  Margin
MHz dBuv dB dBuA dBuA dB Detector Comment

1 * 53180 -0.39 1.37 0.98 2200 -21.02 QP

2 96180 -1.41 1.32 -0.09 2200 -2209 QP

3 11.1980 -1.33 1.11 -0.22 2200 -2222 QP

4 143140 -1.00 0.49 -0.51 2200 -2251 QP

5 18.1420 072 027 -0.99 2200 -2299 QP

G 262940 -0.10 -1.29 -1.39 2200 -2339 QP

Waltek Testing Group (Foshan) Co., Ltd.
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-~V &

Loop Z
100.0 dBuA
90
80 Ll\
70 b,
- AN
]
50 M
[Poaee)
40 W
e
30 S
Mo, 15_LOPDP
20
10
|"1_,J'II Ll|pl 3 5
ﬁlln.ln | e hi.'h".JII M VT 4

0 o T Mk V%WWW" e L
0 , | |' .
20 W W | R

0.009 [MHz] 5.000 30.000

Reading Correct Measure- ]
No. Mk. Freq.  Level Factor ment Limit  Margin
MHz dBuv dB dBuA dBuA dB Detactor Comment

1 * 6.2420 026 1.29 1.55 2200 -2045 Qap

2 94180 -1.24 1.17 -0.07 2200 -2207 QP

3 11.8660  0.37 0.68 1.05 2200 -2095 ap

4 18.2500 -0.27 -0.90 =17 2200 -2317 Qp

5 258620 -0.20 053 033 2200 -2167 QP

6 297660 -D26 177 1.51 2200 -2049 QP

Waltek Testing Group (Foshan) Co., Ltd.
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5.3 Radiated Disturbance, 30MHz to 1000MHz

Test Requirement.............. : ENIEC 55015 Clause 4.5.3
Test Method....................... :  ENIEC 55015 Clause 9.3
Test Result......................... .  Pass

Frequency Range.............. :  30MHz to 1000MHz
Class/Severity.................... :  Table 10 of EN IEC 55015

5.3.1 E.U.T. Operation

Operating Environment:

Temperature ..................... . 22.4°C
Humidity.............ccccoooeien :  52.6%RH
Atmospheric Pressure...... : 101.2kPa

EUT Operation:

Input Voltage ..................... :  AC 245V/50Hz
Operating Mode................. . Lighting mode

5.3.2Block Diagram of Test Setup

The Radiated Disturbance test was performed in the 3m Semi-Anechoic Chamber test site and
accordance with CISPR16-2-3.

Semi-anechoic Chamber

Antenna
|
mulll
]
,\\

Turntable lm— 411515

T

5.3.3 Measurement Data

The maximised peak emissions from the EUT was scanned and measured for Horizontal & Vertical
polarisation. Quasi-peak measurements were performed if peak emissions were within 6dB of the limit
line.

Waltek Testing Group (Foshan) Co., Ltd.
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5.3.4 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and subtracting the
Amplifier Gain from the Amplitude reading. The basic equation is as follows:
Corr. Ampl. = Indicated Reading + Corr. Factor
Corr.Factor=Antenna Factor + Cable Factor - Amplifier Gain
The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit.
The equation for margin calculation is as follows:
Margin = Corr. Ampl. — Limit

5.3.5Radiated Disturbance Test Data

Vertical Polarization

F0.0 dBu./m
. . . . . : . : . : Limit: —
S S T
S S S S S
ol S S
w | T T o SRR SR S
o e o ot
= / f“‘*mﬁ“ i b
. ‘mw'w,r-fmwmwd M | ‘h N J‘Iﬁ H’H,., I .\‘ﬂiﬂde:himw? 5
1 T S S I A B S IOt SO AT DSOS SO SR AURU SO S SO
T 1 T O U SO SO SR S S S
N S O St S SO SO SN SO SRS S
-30.4 ; ; Lo ; ; ; ; ; ;
30.000 A0 1] E0 70 280 200 A00 500 €00 70O 1000.00 MH=z
Freq. Reading | Factor Result Limit |Margin

No- | MHz) |(dBuv/m)| (dB) |(dBuVim)|(dBuVim)| (dB) |Detector| Remark

1 702379| 1287 | 1153 | 2540 | 4000 |-1460] QP

2 906327| 1201 | 1055 | 2356 | 4000 |-1644] QP

3 133.1044| 1724 | 997 | 2721 | 4000 |-1279] QP

4 1405391] 1966 | 901 | 2867 | 4000 |-1133] QP

5 1606434 2157 | 932 | 3089 | 4000 | 911| QP

6 1613044] 1767 | 1024 | 2801 | 4000 |-1199] QP

Waltek Testing Group (Foshan) Co., Ltd.
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Horizontal Polarization

Page 20 of 39

Fo.0 dBuV/m
[H1]
50
40
i}
20
10
0 | U SUUU S S SO SO BSOS I
A0 | RS S S S o M S —
N O e
-a0.q : : : : : : Lo
20,000 40 50 E0 70 E0 300 400 500 €00 70O 1000.0 MHz
Freq. Reading | Factor Result Limit |Margin
No- | (MHz) [(dBuv/m)| (dB) |(dBuV/m)|(dBuV/m)| (dB) |Petector| Remark
1 692363| 211 | 1185 | 1396 | 4000 | 2604 QP
2 110.8793| 432 | 1261 | 1603 | 4000 |-2307| QP
3 1332012| 1146 | 998 | 2144 | 4000 |-1856| QP
4 143.0750| 1041 | 912 | 1953 | 4000 |-2047| QP
5 1521297| 1253 | 954 | 2207 | 4000 |-1793| QP
6 2403242| 354 | 1465 | 1810 | 4700 | 2881 QP

Waltek Testing Group (Foshan) Co., Ltd.
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6 Immunity Test Results

6.1 Performance Criteria

Performance criterion A: During the test, no change of the luminous intensity shall be observed and the
regulating control, if any, shall operate during the test as intended.

Performance criterion B: During the test, the luminous intensity may change to any value. After the test,
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.

Performance criterion C: During and after the test, any change of the luminous intensity is allowed and
the lamp(s) may be extinguished. After the test, within 30 min, all functions shall return to normal, if
necessary by temporary interruption of the mains supply and/or operating the regulating control.

Waltek Testing Group (Foshan) Co., Ltd.
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6.2 Electrostatic Discharge (ESD)

Test Requirement.............. :  ENIEC 61547

Test Method...................... :  IEC 61000-4-2

TestResult......................... :  Pass

Discharge Impedance....... : 330Q/ 150pF

Discharge Voltage............. : Air Discharge: +8kV
Contact Discharge: +4kV
HCP & VCP: +4kV

Polarity ............cccceeiiieennns . Positive & Negative

Number of Discharge........ > Minimum 10 times at each test point

Discharge Mode ................ . Single Discharge

Discharge Period .............. : 1 second minimum

6.2.1 E.U.T. Operation

Operating Environment:

Temperature .................... : 22.8°C
Humidity ... : 51.3%RH
Barometric Pressure ....... : 101.2kPa

EUT Operation:

Input Voltage .................... : AC 230V/50Hz
Operating Mode................ : On mode

6.2.2 Block Diagram of Setup

The ESD test was performed in accordance with the IEC 61000-4-2.

o~ Typical position for direct
discharge to EUT

—
Power supply N/q
T N

discharge to HCP

L //"‘\\ Insulating Typical position for indirect
Typical position for indirect e "‘\_}‘ discharge to VCP
/ .<’ \

Horizantal coupling plane

Protective conductor

NONS T e ) N
~ T Insulating  / |
- _QX — e ~guppart / /{/ /
// 8T - \(/ f y - /
- S . \ f
e 1
o )
~0.1m
I
T
\
.

~ Ground reference
\\p\ane (GRP)

I

I i\l ducting table //
on-conducting tal

~_

~" IEC 220908
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6.2.3Direct Discharge Test Results
Observations: Test points: 1. All Exposed Surface & Seams;
2. All metallic part

Direct Discharge Test Results
Applied Voltage (kV) Pec?: ti)t:aTiirr‘fe Test Point Contact Discharge Air Discharge
+8 B 1 N/A Pass*
4 B 2 Pass* N/A

Remark:

*

During the test no deviation was detected to the selected operation mode(s)

6.2.4 Indirect Discharge Test Results

Observations: Test points: 1. All sides.
Indirect Discharge Test Results
Applied Voltage (kV) Peg-cil;r:irrl‘ce Test Point | Horizontal Coupling Vertical Coupling
4 B 1 Pass* Pass*
Remark:

*

During the test no deviation was detected to the selected operation mode(s)

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn WT-510-201-12-A
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6.3 Radio-Frequency Electromagnetic Fields, 80MHz to 1GHz

Test Requirement..........
Test Method ...................
TestResult.....................
Frequency Range...........
Testlevel........................
Modulation .....................
Face of EUT ..................
Antenna polarisation ....

Test Distance.................

6.3.1E.U.T. Operation
Operating Environment:
Temperature ..................
Humidity........................
Barometric Pressure.....
EUT Operation:

Input Voltage .................
Operating Mode.............

EN IEC 61547

IEC 61000-4-3

Pass

80MHz to 1GHz

3V/m

80%, 1kHz Amplitude Modulation.
Front, Back, Left, Right

Horizontal & Vertical

3m
23.3°C

/
52.6%RH >
101.4kPa (
AC 230V/50Hz ‘
On mode

6.3.2 Block Diagram of Setup

The Radio-Frequency Electromagnetic Fields Immunity test was performed in accordance with the IEC

61000-4-3.

Field generating
antenna

s
. | ‘\\ .
Uniform : - Wiring <3 m bundled
field area .| non-inductively
\T'- ../ te 1 m overall length
|
1

Nen-conducting
table

e
! Wiring overall
length <1 masis

Wiring >3 m or not
specified. llluminated length
shall be 1Tm

Optional anechoic material in
case of semi-anechoic chamber
to reduce floor reflections

IEC 03406

Waltek Testing Group (Foshan) Co., Ltd.
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6.3.3Test Results
Antenna Test | Step | Dwell | Performance
A iy (s ST polarisation | Level | Size | Time Criterion e
80 to . : , .
1000MHz Front, Back, Left, Right | Horizontal 3Vim 1% 1s A Pass
8010 | Eront Back, Left, Right | Vertical | 3Vim | 1% | 1s A Pass*
1000MHz B A e
Remark:

* During the test no deviation was detected to the selected operation mode(s)

Waltek Testing Group (Foshan) Co., Ltd.
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6.4 Electrical Fast Transients (EFT)

Page 26 of 39 \

Test Requirement.......... : EN IEC 61547
Test Method................... : IEC 61000-4-4
Test Result.................... . Pass

Test Level....................... 1.0kV on AC Mains
Polarity .........ccccccocoeenns Positive & Negative
Repetition Frequency .... : 5kHz

Burst Duration...............

Test Duration.................

6.4.1E.U.T. Operation

Operating Environment:

Temperature................... : 22.6°C
Humidity........................ : 51.5%RH
Barometric Pressure .... : 101.2kPa

EUT Operation:

Input Voltage ................. : AC 230V/50Hz
Operating Mode............. ; On mode

6.4.2 Block Diagram of Setup

15 ms + 20 % at 5 kHz

2 minutes per level & polarity

AR Y

rmwow e <

The Electrical Fast Transients Immunity test was performed in accordance with the IEC 61000-4-4.

Coupling/decoupling sections

shall be mounted directly on

the reference ground plane. ~ Capacitor
\ ‘x\\ or clamp

Bonding connectors shall be

as short as possible.

Lines

1 A

\ EUT
*,
\ \“\ \\ \

Lines/terminals
to be tested

A}

) ) ’J*— Insulating
Decoupling Coupling | support

i

g network device
[ |
A, S 7

Ground reference plane

Electrical fast

generator t-

P

A

N
\ Grounding connection according
to the manufacturer's specification.

B e o
Ground reference plane

Waltek Testing Group (Foshan) Co., Ltd.
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6.4.3Test Results

Page 27 of 39

Test Port

Test Level(kV)

Performance Criterion

Result

Line-Neutral

+1.0

B

Pass*

Remark:

*

Waltek Testing Group (Foshan) Co., Ltd.
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6.5 Surge

Test Requirement.......... : EN IEC 61547

Test Method................... : IEC 61000-4-5
TestResult.................... : Pass

Test level........................ : Table 10 of EN IEC 61547

Interval ........................... : 60s between each surge

No. of surges.................. : 5 positive at 90°, 5 negative at 270°.

6.5.1E.U.T. Operation

Operating Environment:

Temperature .................. : 22.4°C
Humidity............ccc......... : 51.7%RH
Barometric Pressure..... : 101.2kPa

EUT Operation:

Input Voltage ................. : AC 230V/50Hz
Operating Mode.............. : On mode

6.5.2Block Diagram of Setup

The Surge Immunity test was performed in accordance with the IEC 61000-4-5.

Combination wave

generator
Decoupling network
—— C=18uF
L
L — ‘I . J;
AC (DC) T
power supply N —0— e « NN - EUT
network .
PE I— -I
Earth reference

IEC 2328/05

Waltek Testing Group (Foshan) Co., Ltd.
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6.5.3Test Results

Page 29 of 39

\

Test Port Applied Voltage (kV) Performance criterion Result
Between Phase And Phase Bt C N/A
Between Live And Neutral +0.5, =1 C Pass*
Between Live And Earth 10.5, 1, 2 C N/A
Between Neutral And Earth 10.5, 1, +2 C N/A
Remark:
v During the test no deviation was detected to the selected operation mode(s)

Waltek Testing Group (Foshan) Co., Ltd.
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6.6 Injected Currents Immunity, 0.15MHz to 80MHz

Test Requirement..........
Test Method ...................
TestResult.....................
Frequency Range...........
Testlevel........................

Modulation.....................

6.6.1E.U.T. Operation
Operating Environment:
Temperature ..................
Humidity.........................
Barometric Pressure.....
EUT Operation:

Input Voltage .................
Operating Mode.............

EN IEC 61547

IEC 61000-4-6
Pass

0.15MHz to 80MHz

3V r.m.s. (unmodulated emf into 150 Q)
80%, 1kHz Amplitude Modulation.

22.2°C
51.9%RH
101.2kPa

AC 230V/50Hz

On mode

6.6.2 Block Diagram of Setup

The Injected Currents Immunity test was performed in accordance with the IEC 61000-4-6.

AE
(Auxiliary
equipment)

0,im<L<03m

Ly <0,3 m where possible |

EUT
Screened cable (Equipment
\ under test)
Decoupling
device

(L > 280 pH) \ ’

ﬂ( /,/-"// A, R i R % 7 S i 2
Ground reference plane 50 mm>h>30mm 0.1m support
0,1m support
100
= FoOHHHO
\w A
IEG 1586/03
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6.6.3Test Results

Page 31 of 39

. Test . Step | Dwell | Performance
Frequency Line Level Modulation Size | Time Criterion Result
0.15MHz to 2 Wire AC 80%, 1kHz o .
80MHz | Supply Cables | 3Y™™S | Amp Mod, | 1% | 18 & s
Remark:

*

Waltek Testing Group (Foshan) Co., Ltd.
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6.7 Voltage Dips and Interruptions

Test Requirement..................... . ENIEC 61547

Test Method....................cc.e. : IEC 61000-4-11
TestResult..............cooccieen . Pass

Test Level(Voltage reduction) : 0%&70 % of Ut (Supply Voltage)
No. of Dips / Interruptions....... . 1 per Level at 20ms intervals

6.7.1E.U.T. Operation

Operating Environment:

Temperature ............................. 1 21.8°C
Humidity..........ccccooiiieiies : 52.1%RH
Barometric Pressure................ : 101.2kPa

EUT Operation:

Input Voltage .............c..ccoeee : AC 230V/50Hz
Operating Mode........................ : On mode

6.7.2Block Diagram of Setup

The Voltage Dips and Interruptions Immunity test was performed in accordance with the IEC 61000-4-11.

‘ariable transformer 1

/

Swatch 1
S

supply
Swatch 2

Wariable transformer 2

Meutral {or Phase
for phase-to-phase ¢

tests)

EUT

1
[}
1
1
[}
1
1
1
1
]
1
[}
1
1
1
[}
1
1
i
Power 1 ‘\\ﬂ
1 "1 J
I
1
1
1
1
1
[}
1
1
1
1
1
1
1
1
[}
1
1
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6.7.3Test Results

Page 33 of 39

\

Test Level in %U+ Phase Performance criterion Duration Result
0° Pass*
0 B 0.5
180° Pass*
0° Pass*
70 B 10
180° Pass*

Remark:

* During the test no deviation was detected to the selected operation mode(s)
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7 Photographs — Test Setup

7.1 Photograph — Conducted Disturbance for Wired Network Port Test Setup
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7.3 Photograph — Radiated Disturbance Test Setup, 30MHz to 1000MHz
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7.4 Photograph — ESD Immunity Test Setup
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7.5 Photograph — Radio-Frequency Electromagnetic Fields Immunity Test Setup

7.6 Photograph — EFT Immunity Test Setup
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7.7 Photograph — Surge Immunity Test Setup
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7.9 Photograph — Voltage Dips and Interruptions Immunity Test Setup

Ei =

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn WT-510-201-12-A

- Yl VW




Reference No.: WTF25F05114915E Page 39 of 39

8 Photographs — Constructional Details

8.1 EUT - External View
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