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3 EQUIPMENT UNDER TEST

3.1 Power supply system utilised

Power supply voltage: = AC 230V/50Hz
O Others

3.2 Short description of the EqQuipment under Test (EUT)

Number of tested samples: 1
Serial number: Prototype

3.3 EUT operation mode

The equipment under test was operated during the measurement under the following conditions:

m - Normal
Operating Mode: Normal

Emissions tests.............: According to ETSI EN 301 489-1 V2.1.1 and ETSI EN 301 489-3 V2.1.1,
searching for the highest disturbance.

Immunity tests ............... According to ETSI EN 301 489-1 V2.1.1 and ETSI EN 301 489-3 V2.1.1,
searching for the highest susceptivity.

Harmonic current.......... : According to EN 61000-3-2, searching for the highest disturbance.

Voltage fluctuation.........: According to EN 61000-3-3, searching for the highest disturbance.
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4 TEST ENVIRONMENT

4.1 Address of the test laboratory
GZ test site: A101, No.65, Zhuji Road, Tianhe District, Guangzhou, Guangdong, China
Tel +86-20-85543113 (32 lines) Fax +86-20-38780406

4.2 Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15~35°C
Humidity: 25~75%
Atmospheric pressure: 86~106 kPa

4.3 Definitions of symbols used in this test report

m - The black square indicates that the listed condition,
standard or equipment is applicable for this report.

O - The empty square indicates that the listed condition,
standard or equipment is not applicable for this report.

4.4 Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned
that there may be errors within the calibration limits of the equipment and facilities. The
measurement uncertainty was calculated for all measurements listed in this test report acc. to
CISPR 16 - 4 “Specification for radio disturbance and immunity measuring apparatus and methods
— Part 4: Uncertainty in EMC Measurements” and is documented in the CTS quality system acc. to
DIN EN ISO/IEC 17025. Furthermore, component and process variability of devices similar to that
tested may result in additional deviation. The manufacturer has the sole responsibility of continued
compliance of the device.

4.5 Measurement Uncertainty

Test Item Frequency Range Uncertainty Note
Conduction disturbance 150kHz~30MHz +1.22dB Q)
Power disturbance 30MHz~300MHz +1.38dB Q)
30MHz~300MHz +3.14dB (1)
Radiation emission (3m)
300MHz~1000MHz +3.18dB (1)

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

(2) The actual EUT tested items in this test report, only applies to this "measurement uncertainty" in
part / all of the corresponding data.
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4.6 Test Description

4.6.1 Description of Standards and Results

EMISSION(ETSI EN 301 489-1 V2.1.1 and ETSI EN 301 489-3 V2.1.1)

Description of Test Item Standard Limits Results
Conducted disturbance )
at mains terminals EN 55032:2015 Class B PASS
Radiated disturbance EN 55032:2015 Class B PASS
Harmonic current emissions EN 61000-3-2:2014 Class A PASS
Voltage fluctuations & flicker EN 61000-3-3:2013 | - PASS
IMMUNITY (ETSI EN 301 489-1 V2.1.1 and ETSI EN 301 489-3 V2.1.1)

I . Performance
Description of Test Item Basic Standard .

Ipt I il Results
Electrostatic discharge (ESD) EN 61000-4-2:2009 B PASS
Radio-frequency, EN 61000-4-3: A
Continuous radiated disturbance 2006+A1:2008+A2:2010 PASS
Electrical fast transient (EFT) EN 61000-4-4:2012 B PASS
Surge (Input a.c. power ports B

ge (Inp P : .p ) EN 61000-4-5:2006 PASS
Surge (Telecommunication ports) B N/A
Radio-frequency, A
Continuous conducted disturbance EN 61000-4-6:2009 A PASS
Voltage dips, >95% reduction B PASS
Voltage dips, 30% reduction EN 61000-4-11:2004 B PASS
Voltage interruptions C PASS

N/A is an abbreviation for Not Applicable.
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Test point: N Result: m - passed
Operation mode Normal O - not passed
Remarks:

Note:Level=Reading+Factor. Margin= Limit-Level
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5.2 Radiated disturbance (electric field)
For test instruments and accessories used see section 6 part 6.1.

5.2.1 Description of the test location

Test location . Semi-Anechoic chamber

Test disturbance: 3 Meter

5.2.2 Description of the test set-up

5.2.2.1 Operating Condition
The EUT is normal during the test, and the results of the maximum emanation are recorded
5.2.2.2 Block Diagram of Test Setup

Radiated Disturbance Below 1GHz
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Radiated Disturbance Above 1GHz

5.2.3 Limits of disturbance (Class B)

Field Strengths Limits (dBuV/m)
Frem—'ency Distance (Meters)
(MHz) Peak QP Average
30 ~ 230 3 40
230 ~ 1000 3 47
1000~3000 3 70 50
3000~6000 3 74 54

Note: (1) The tighter limit shall apply at the edge between two frequency bands.
(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.

5.2.4 Test result

The requirements are Fulfilled
Test Condition Ambient Temperature: 24°C Humidity: 56%
Band width 120kHz for below 1GHz, 1MHz for above 1GHz
Frequency range 30 MHz - 6000 MHz
Min. limit margin >0.85 dB at 30 - 6000 MHz
Operator Duke
Remarks: The limits are kept. For detailed results, please see the following page(s).
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5.2.5 Test protocol

Test point: Horizontal Result: m - passed
Operation mode Normal O - not passed
Remarks:
669 dBu/m
Limak: —_
Margin:
1 | :
.K - b _..i.n'-..ﬁ-\ PR rMh.ﬁr- 4
2 ; ey t’ R e
| i e P ¥ -
27 .JFT\- I _I.N-'.r{. ot _wﬂr.-.nr-'-'"""ml'w.v-? -
WM Aoy e he s d T
g X
13
0. 00D 127.00 224.00 JX1.00 4108.00 L1500 B12.00 F09.00 H06. 0D 1000.00 MH=z
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Test point: Vertical Result: m - passed
Operation mode Normal O - not passed
Remarks:

Note:Level=Reading+Factor. Margin= Level-Limit
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5.3 Harmonic current
For test instruments and accessories used see section 6 part 6.3.

5.3.1 Description of the test location

Test location:  Test location no. 1
5.3.2 Limits of harmonic current

Test configuration and procedure see clause 7.1 of standard EN 61000-3-2:2014.
5.3.3 Description of the test set-up
5.3.3.1 Operating Condition

The EUT is normal during the test, and the results of the maximum emanation are recorded
5.3.3.2 Block Diagram of Test Setup

Harmonic & Flicker

Analyzer
M [= el
= EUT
| — |
80cm
L 4 L L

5.3.4 Test result

No limits apply for equipment with an active input power up to and including

Remarks: 75W.
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5.4 Voltage fluctuations and flicker
For test instruments and accessories used see section 6 part 6.4.

5.4.1 Description of the test location
Test location :  Test location no. 1
5.4.2 Limits of voltage fluctuation and flicker
Test configuration and procedure see clause 5 of standard EN 61000-3-3:2013.

5.4.3 Description of the test set-up

5.4.3.1 Operating Condition
The EUT is normal during the test, and the results of the maximum emanation are recorded
5.4.3.2 Block Diagram of Test Setup

Harmonic & Flicker

Analyzer
m = el
= EUT

80cm

5.4.4 Test result

The requirements are Fulfilled

Remarks: The limits are kept. For detailed results, please see the following page(s).
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5.5 Electrostatic discharge
For test instruments and accessories used see section 6 part 6.5.

5.5.1 Description of the test location

Test location : EMS Test Site

Power supply: AC 230V/50Hz

Test condition: Ambient Temperature: 24 , Humidity:56%
Date of test 21 November ~14 December 2018
Operator : Duke

5.5.2 Severity of levels electrostatic discharge
5.5.2.1 Severity level: Contact discharge at + 4KV air discharge at + 8KV

Level Test_VoItage _ Tgst Voltage
Contact Discharge (KV) Air Discharge (KV)
1 2 2
2 4 4
3 6 8
4 8 15
X Special Special

5.5.2.2 Performance criterion: B

5.5.3 Description of the test set-up
5.5.3.1 Operating Condition

The EUT is normal during the test, and the results of the maximum emanation are recorded
5.5.3.2 Block Diagram of Test Setup

Vertical Coupling

=1m+ 0. 1ms
ESD Generator+ / Horizontal Coupling
- /

EUT+

Nearest D D

Wall~ 470KO=4

g0cm+ [I D

PSe
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5.5.4 Test specification:

Contact discharge voltage: |- 2 kv m 4kV

Air discharge voltage: |m 2kv m 4kV m 8kv
Discharge impedance: | m 330 Q/150 pF

Discharge factor: | m >1sec.

Number of discharges: | m >10

Type of discharge: | Direct discharge m  Air discharge

m Contact discharge
|Indirect discharge m_ Contact discharge

Polarity: |m Positive |m Negative

Discharge location: | m see photo documentation of the test set-up

| m all external locations accessible by hand

| m horizontal plate (HCP)

| m vertical coupling plate (VCP)

5.5.5 Test result
The requirements are Fulfilled Performance Criterion: B

Remarks: During the test no deviation was detected to the selected operation mode(s).
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5.7 Electrical fast transients / Burst
For test instruments and accessories used see section 6 part 6.7.

5.7.1 Description of the test location

Test location : EMS Test Site

Power supply: AC 230V/50Hz

Test condition: Ambient Temperature: 24 , Humidity:56%

Date of test 21 November ~14 December 2018

Operator Duke

5.7.2 Severity levels of electrical fast transients / Burst
5.7.2.1Severity level: + 1000V for AC power supply lines

Open circuit output test voltage and repetition rate of the impulses
On power port, PE On /0O signal, data and control ports
Level R titi t R titi t
epetition rate epetition rate
V peak (KV) (KHz) Voltage peak (KHz)
1 0.5 5 o0r 100 0.25 5or 100
2 1 5 or 100 0.5 5 or 100
3 2 5 or 100 1 5 or 100
4 4 5 or 100 2 5 or 100
X Special Special Special Special

5.7.2.2 Performance criterion: B

5.7.3 Description of the test set-up
5.7.3.1 Operating Condition

The EUT is normal during the test, and the results of the maximum emanation are recorded

5.7.3.2 Block Diagram of Test Setup

B =0.5m -
AC Power Line
E=ImN EUT
grp [ 10ommsuatng Swoon |
Mearest Test I |
Wall System
80cm
=L L
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5.7.4 Test specification:

Coupling network: m 0.5kV m 1kV O 2kv

Coupling clamp: O 0.5kVv O 1kV

Burst frequency: m 5.0kHz

Coupling duration: m >60s

Polarity: m  positive ® negative

5.7.5 Coupling points

Cable description: AC power line: L, N, PE, L+PE, N+PE, L+N, L+N+PE
Screening: O screened m unscreened

Status: 0O passive m active

Signal transmission: m analogue O digital

Length: m 15m

5.7.6 Test result

The requirements are Fulfilled Performance Criterion: B

Remarks: During the test no deviation was detected to the selected operation mode(s).
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5.8 Surge
For test instruments and accessories used see section 6 part 6.8.

5.8.1 Description of the test location

Test location : EMS Test Site

Power supply: AC 230V/50Hz

Test condition: Ambient Temperature: 24 , Humidity:56%
Date of test 21 November ~14 December 2018
Operator : Duke

5.8.2 Severity levels of surge
5.8.2.1 Severity level: Line to line: £ 1KV Line to earth: £ 2KV

Level Test Voltage (KV)
1 0.5
2 1.0
3 2.0
4 4.0
X Special

5.8.2.2 Performance Criterion: B
5.8.3 Description of the test set-up

5.8.3.1 Operating Condition
The EUT is normal during the test, and the results of the maximum emanation are recorded
5.8.3.2 Block Diagram of Test Setup

sSurge
Generator EUT
[ Y
Test Table
B0cm
W

= )

5.8.4 Test specification:
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5.9.4 Test specification:

Frequency range: m 0.15 MHz to 80 MHz
Test voltage: m 3V

. m AM: 80 %
Modulation: m  sinusoidal 1000Hz
Frequency step: m 1 % with 3 s dwell time

5.9.5 Coupling points

Cable description (Portl): AC power line: | L+N+PE
Screening: 0O screened m unscreened
Status: O passive m active
Signal transmission: m analogue O digital
Length: m 0.3m

5.9.6 Test result
The requirements are Fulfilled Performance Criterion: A

Remarks: During the test no deviation was detected to the selected operation mode(s).
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5.11 Voltage Short interruptions
For test instruments and accessories used see section 6 part 6.11.

5.11.1 Description of the test location

EMS Test Site
AC 230V/50Hz

Test location :

Power supply:

Test condition: Ambient Temperature: 24 , Humidity:56%
21 November ~14 December 2018

Duke

Date of test

Operator

5.11.2 Severity levels of voltage short interruptions

Test Level Voltage Short Performance . . .
(%Ut) Interruptions (%Ut) Criterion e (i FEmes)
0 100 C 250

5.11.3 Description of the test set-up
5.11.3.1 Operating Condition

The EUT is normal during the test, and the results of the maximum emanation are recorded
5.11.3.2 Block Diagram of Test Setup

Test
System

EUT

Test Table

80cm
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5.11.4 Test specification:

Nominal Mains Voltage (Vy). m AC230V
Number of voltage fluctuations: m 3
Level of reduction(dip) / duration: m 5000 ms

5.11.5 Test result

The requirements are Fulfilled

Performance Criterion: C

Remarks: During the test no deviation was detected to the selected operation mode(s).
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6.6
RF Field Strength Susceptibility
Iltem | Test Equipment Manufacturer Model No. Serial No. | Last Cal.
1 Signal Generator |ROHDE & SCHWARZ SMY 01 843215/014 | 2018/10/23
2 Signal Generator |ROHDE & SCHWARZ SMLO3 102986 2018/10/23
3 Amplifier KALMUS 713FC 7385-1 2018/10/23
4 Power Meter ROHDE & SCHWARZ NRVS 842856/049 | 2018/10/23
5 Field Probe ETS HI-6005 00075047 |2018/10/23
6 RS Test Software Farad EZ-RS N/A N/A
6.7
Electrical Fast Transient/Burst
Iltem | Test Equipment Manufacturer Model No. Serial No. | Last Cal.
1 | EMC testsysrem EMC Partner Transient-1000  |HAR1000-78|2018/10/23
o | 3-Phase Coupling EMC Partner CDN1000  |CDN1000-08|2018/10/23
Network
3 Coupling Clamp EMC Partner SFT 410 0302015 |2018/10/23
4 Genecs Software EMC Partner N/A N/A N/A
6.8
Surge
Iltem | Test Equipment Manufacturer Model No. Serial No. | Last Cal.
1 | EMC testsystem EMC Partner Transient-1000  |HAR1000-78| 2018/10/23
Transient-1000
o | 3-Phase Coupling EMC Partner CDN1000  |CDN1000-08|2018/10/23
Network
3 Coupling Clamp EMC Partner SFT 410 0302015 |2018/10/23
4 Genecs Software EMC Partner N/A N/A N/A
6.9
Conducted Susceptibility
Iltem | Test Equipment Manufacturer Model No. Serial No. | Last Cal.
1 RFa‘\:’nﬁgﬁfﬁtro” Schisder CDG 6000 HU906007 | 2018/10/23
2 CDN Schléder CDN M3 A3003008 |2018/10/23
3 CDN Schloéde CDN T2 A3010005 |2018/10/23
4 Attenuator Abschwacher DC-500MHz N/A 2018/10/23
5 EM injection clamp Liithi EM101 35670 2018/10/23
6 | CDG-6000 Software Schléder N/A N/A N/A
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7 TEST PHOTOGRAPHS

7.1. Photo of power line conducted emission measurement (C.E.)

7.2. Photo of radiated emission measurement (R.E. Electric field)
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7.3. Photo of harmonic current and flicker emission measurement (H.&F.)

7.4. Photo of electrostatic discharge Immunity measurement (E.S.D.)
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8 External and Internal Photos of the EUT

TX External view 1

TX External view 2
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TX External view 5

TX External view 6
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RX External view 1

RX External view 2
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RX External view 3

RX External view 4
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RX External view 5

RX External view 6
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9 Manufacturer/ Approval holder Declaration

The following identical model(s):

AT247, T246, AT245, AT244, AT242, AT241, AT240, MFR-400
Belong to the tested device:

Product description: RGB led floodlight
Model name: AT-243
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