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Reference NO. .........cccccueee. . WTF24F04094123W003

Applicant........ccccceeiieneennn 3 Mid Ocean Brands B.V.

Address....cccccceeeeeeicciiiennnnn. : 7/F., Kings Tower, 111 King Lam Street, Cheung Sha Wan, Kowloon,
Hong Kong

Manufacturer ..........ccc.coe... : 110075

Address .....cccoccveeeiiiiieeeenn : p=2

Product Name.................... : Foldable ANC headphone

Model NO. ....coocvvveeiiieene : MO2275

Test specification.............. : ETSI EN 301 489-1 V2.2.3 (2019-11)
ETSI EN 301 489-17 V3.2.4 (2020-09)

Date of Receipt sample .... : 2024-04-26

Date of TesSt.........c.cccvvvennen : 2024-04-28 to 2024-04-29

Date of ISsU€e..........ccveeennee. : 2024-05-17

Test Report Form No. ....... : WEW-301489A-01B

Test Result........cccoecvverenen. g Pass

Remarks:

The results shown in this test report refer only to the sample(s) tested, this test report cannot be
reproduced, except in full, without prior written permission of the company. The report would be invalid
without specific stamp of test institute and the signatures of approver.

Prepared By:
Waltek Testing Group (Foshan) Co., Ltd.

Address: 1/F., Building 19, Sunlink Machinery City, Xingye 4 Road,
Guanglong Industrial Park, Chihua Neighborhood Committee, Chencun Town,
Shunde District, Foshan, Guangdong, China
Tel:+86-757-23811398 Fax:+86-757-23811381 E-mail:info@waltek.com.cn

Tested by: Approved by:
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Roy Hong Danny Zhou O
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1 Test Summary
Emission
Test Test Requirement Test Method Class / Severity Result
T e T ETSI EN 301 489-17 ETSI EN 301 489-1V2.2.3 Table A.10 of Pass
Vv3.2.4 EN 55032 EN 55032
S £ ETSIEN 301 489-17 | ETSIEN 301 489-1Vv22.3 | '2pleAdand
Radiation Emission V3.4 EN 55032 Table A.5 of Pass
T EN 55032
Harmonic Current ETSI EN 301 489-17 | ETSI EN 301 489-1V2.2.3 Clause 7 of N/A
Emissions V3.2.4 EN 61000-3-2 EN 61000-3-2
Voltage Fluctuations ETSI EN 301 489-17 ETSI EN 301 489-1 v2.2.3 Clause 5 of N/A
and Flicker V3.2.4 EN 61000-3-3 EN 61000-3-3
mmunity
Test Test Requirement Test Method Class / Severity Result
Electrostatic Discharge| ETSIEN 301 489-17 | ETSI EN 301 489-1 V2.2.3 | £2/+4 kV Contact Pass
(ESD) V3.2.4 EN 61000-4-2 +2/+4/+8 kV Air
Zzg'tfofr;eg;f;fgﬁel 4 | ETSIEN301489-17 | ETSIEN 301489-1V2.2.3 | 3Vim, 80%, 1kHz, | o
(80 MHZ to 6 000MH?Z) V3.2.4 EN 61000-4-3 Amp. Mod.
Fast Transients ETSI EN 301 489-17 ETSI EN 301 489-1 v2.2.3
Common Mode (EFT) V3.2.4 EN 61000-4-4 FUGBRI T g
Surge ETSI EN 301 489-17 ETSI EN 301 489-1Vv2.2.3 +1kV D.M.T Pass
9 V3.2.4 EN 61000-4-5 +2kV C.M.1
55;&“:2?2 g‘ooﬁﬂiz ETSI EN 301 489-17 | ETSI EN 301 489-1V2.2.3 | 3Vrms(emf), 80%, | _
(éS) V3.2.4 EN 61000-4-6 1kHz Amp. Mod.
0 % UT* for 0.5per
Voltage Dips and ETSI EN 301 489-17 ETSI EN 301 489-1V2.2.3 | 0% UT* for 1per Pass
Interruptions V3.2.4 EN 61000-4-11 70 % UT* for 25per
0 % UT* for 250per
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
A.M Amplitude Modulation
t Differential Mode
I Common Mode
* Us is the nominal supply voltage
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3 General Information

3.1 General Description of E.U.T.

Product Name............... . Foldable ANC headphone
Model NO. ..ccceevvvveeennee ;. MO2275
Remark .....cccccvvvveveeenenn. Do

3.2 Details of E.U.T.

Technical Data............ :  Charging input: DC 5V, 200mA
Battery: 3.7V, 200mAh

3.3 Description of Support Units

The EUT has been tested as an independent unit. MO2275 is the test sample. The DV and RE tests were
performed in the condition of AC 240V/50Hz input. The other tests were performed in the condition of AC
230V/50Hz input. The full tests were performed with the AC adapter specified by the laboratory.

3.4 Standards Applicable for Testing

The tests were performed according to following standards:

ETSI EN 301 489-1 ElectroMagnetic Compatibility (EMC) standard for radio equipment and services;
V2.2.3 (2019-11) Part 1: Common technical requirements; Harmonised Standard for
ElectroMagnetic Compatibility

ETSI EN 301 489-17 ElectroMagnetic Compatibility (EMC) standard for radio equipment and services;
V3.2.4 (2020-09) Part 17: Specific conditions for Broadband Data Transmission Systems;
Harmonised Standard for ElectroMagnetic Compatibility

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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4.1

Equipment Used

Equipment List

during Test

Page 6 of 36

[ IMains Terminal Disturbance Voltage 1#(Conducted Emission)

Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1. EMI Test Receiver R&S ESR3 102423 2024-01-05 | 2025-01-04
2 LISN R&S ENV216 101343 2024-01-05 | 2025-01-04
3. Cable HUBER+SUHNER| CBL2-NN-6M 223NN624 2024-01-04 | 2025-01-03
4. Switch CD RSU-A4 18G RSUA4008 | 2024-01-04 | 2025-01-03

XIMains Terminal Disturbance Voltage 2#(Conducted Emission)

Iltem Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1. EMI Test Receiver R&S ESCI 101178 2024-01-06 | 2025-01-05
2. LISN R&S ENV216 101215 2024-01-05 | 2025-01-04
3. Cable HUBER+SUHNER| CBL2-NN-6M 6102701 2024-01-04 | 2025-01-03
4. Switch ESE RSU/M2 - 2024-01-04 | 2025-01-03

[IMains Terminal Disturbance Voltage 3#(Conducted Emission)

Iltem Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1. EMI Test Receiver R&S ESR3 102842 2024-01-05 | 2025-01-04
2. LISN R&S ENV216 101542 2024-01-05 | 2025-01-04
3. Cable YIHENG LNMNITI\JI"?AE_);J:_ --- 2024-01-04 | 2025-01-03
4. Manual RF Switch YIHENG SW-2 RSU0402 2024-01-04 | 2025-01-03

XIRadiated Emission (30MHz to 1GHz) 1#
Iltem Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1, | SmSemianechoic | ANGCHUANG | 9mx6mx6m - 2024-01-06 | 2025-01-05
Chamber
2. EMI Test Receiver R&S ESR7 101566 2024-01-06 | 2025-01-05
3. T”'oiifnidaba”d SCHWARZBECK | VULB 9162 | 9162-117 | 2024-01-06 |2025-01-05
4. go%?;(\i,?ll%a:g H+S CBL3":'T]N'12+3 214NN320 | 2024-01-06 |2025-01-05
[ JRadiated Emission (30MHz to 1GHz) 2#

Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1. | 3m Sgg;sggfhmc YIHENG 9mx6mx6m  |YH2021071801] 2024-01-06 |2025-01-05
2. EMI Test Receiver R&S ESR7 102454 2024-01-06 | 2025-01-05
3. T”'oiig’:‘daba”d SCHWARZBECK | VULB 9163 01418 2024-02-22 | 2025-02-21

Waltek Testing Group (Foshan) Co., Ltd.
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Radiated Emission (1GHz to 6GHz) 1#
Iltem Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1, | 8m Semi-anechoic | o\ \NGCHUANG | 9mx6mx6m - 2024-01-05 | 2025-01-04
Chamber
2. EMI Test Receiver R&S ESR7 101566 2024-01-06 | 2025-01-05
3. Broag;g::ga'*om SCHWARZBECK | BBHA 9120 D 01561 2024-01-05 | 2025-01-04
4. E;%i’g:'lcé;aﬁlze) Times-Micorwave | CBL5-NN 2 2024-01-04 | 2025-01-03
5. Preamplifier Lunar EM LNA1G18-40 [ 20160501002 | 2024-01-04 | 2025-01-03
[ JRadiated Emission (1GHz to 6GHz) 2#
Iltem Equipment Manufacturer Model No. Serial No. Cal Date Due Date
g gt e YIHENG 9mx6mx6m  |YH2021071801] 2024-01-06 | 2025-01-05
Chamber
2. EMI Test Receiver R&S ESR7 102454 2024-01-06 | 2025-01-05
3. Broag;}?g;‘:a'*om SCHWARZBECK | BBHA9120D 02465 2024-01-05 | 2025-01-04
4 (C{;;::\))\(/l:llCGaHblze) Tlmessylg/![z:rr]:);/vave SFT2057NMSM i 2024-01-06 | 2025-01-05
5. Preamplifier Tonscend TAP0118045 | AP21J806168 | 2024-01-05 | 2025-01-04
[ |Harmonics and Flicker Measuring System
Iltem Equipment Manufacturer Model No. Serial No. Cal Date Due Date
Harmonics and
1. Flicker Measuring YUANFANG HFM-3000 V200 2024-02-28 | 2025-02-27
System
XESD
Iltem Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1. ESD Simulator TESEQ NSG437 521 2024-01-03 | 2025-01-02
XIEFT & Voltage Dips and Interruptions
Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1. EMS test system TESEQ NSG3040 1858 2024-01-06 | 2025-01-05
XISurge
Iltem Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1. Surge Simulator TESEQ NSG3060 1395 2024-01-05 | 2025-01-04
Xlinjected Currents
Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
b T QT TESEQ NSG4070 45345 2024-01-05 | 2025-01-04
test system
2. CDN TESEQ CDN MO016 31586 2024-01-05 | 2025-01-04
3. 6dB Attenuator TESEQ ATN6075 32122 2024-01-05 | 2025-01-04
XIRadio-frequency electromagnetic fields
Iltem Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1. RF Power Amplifier OPHIR 5225R 1051/1712 2024-01-05 | 2025-01-04

Waltek Testing Group (Foshan) Co., Ltd.
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2. | RF Power Amplifier OPHIR 5293RE 1051/171 2024-01-05 | 2025-01-04
Stacked double
3. | logarithmic periodic | SCHWARZBECK SIS 142 2024-01-05 | 2025-01-04
SPECIAL
antenna
Stacked double
4. | logarithmic periodic | SCHWARZBECK | STLP 9149 476 2024-01-05 | 2025-01-04
antenna
5. QUSRS SIS RS SMB100A 105566 | 2024-01-04 | 2025-01-03
generator
6. Power meter RS NRP6A 101133 2024-01-05 | 2025-01-04
7. Power meter RS NRP6A 101134 2024-01-05 | 2025-01-04
[ ]: Not Used
X: Used
4.2 Software List
Description Manufacturer Model Version
EMI Test Software
(Conducted Emission 1#) FARATRONIC EZ-EMC EMEC-3A1
EMI Test Software
(Conducted Emission 2#) FARATRONIC EZ-EMC CON-03A1
EMI Test Software
(Conducted Emission 34) FARATRONIC EZ-EMC COM 3A1.1
EMI Test Software
(Radiated Emission 1#) FARATRONIC EZ-EMC RA-03A1-1
EMI Test Software
(Radiated Emission 2#) FARATRONIC EZ-EMC RA-03A1-1
Harmonics and Flicker Test Software YUANFANG HFM-3000 Vv2.00.120
Radiated Immunity Test Software TONSCEND JS35-RS V2.0.1.7
4.3 Measurement Uncertainty
Test Item Frequency Range Uncertainty Note
Conducted Emission 150kHz~30MHz +2.6dB Q)
Radiated Emission 30MHz~1GHz +4.5dB 1)
Radiated Emission 1GHz~6GHz +4.5dB 1)

(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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4.4 Special Accessories and Auxiliary Equipment

Iltem

Equipment

Technical Data

Manufacturer

Model No.

1.

AC Adapter

Input: AC 100-240V~, 50/60Hz, 0.5A
Output: DC 5V, 2A or DC 9V, 2A

HUAWEI

HW-090200CHO

4.5 Decision Rule

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

If U ag is less than or equal to Ugispr, 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 ULag is greater than Ugispr, 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-Ucispr) , €XCEEAS

the disturbance limit.

Waltek Testing Group (Foshan) Co., Ltd.
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5 EMC Requirements for Emissions

5.1 Conducted Emission

Test Requirement ...........cccce..... : ETSI EN 301 489-17

Test Method ........coovvieeiiiiienns - ETSI EN 301 489-1, EN 55032 Class B
Frequency Range .........ccc......... 3 150kHz to 30MHz

Class/Severity ......cccccuecveeeenne. : Class B/ Table A.10 of EN 55032

RIS ot oo : AC Mains

(D12 (=T (o] (O : Peak for pre-scan (9kHz Resolution Bandwidth)

5.1.1 E.U.T. Operation

Operating Environment:

Temperature...........cccoeeveeeeenennn. : 24.8°C
Humidity ...oooovvvvveiiiiiiiiee, : 49.3%RH
Atmospheric Pressure............. : 101.2kPa

EUT Operation:
Input Voltage.......cccceveveveeenennn. : AC 240V/50Hz

Operating Mode...........ccceeennnn. : Communication mode

5.1.2 Test Setup

The conducted emission tests were performed using the setup accordance with the EN 55032.

Receiver

PC System

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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5.1.3 Corrected Amplitude & Margin Calculation

The Corrected factor is calculated by adding LISN VDF(Voltage Division Facotr), Cable Loss and
Transient Limiter Attenuation. The basic equation is as follows:
Measurement=Reading Level+Correct Factor
Correct Facotor=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

5.1.4 Test Result

Live Line
100.0 dBuY
' ' ' ' Limit: —
90 e =
80 : . 1 bee ) L :
70
1, . : .
40 ¢
Wﬂ'\'guaa
30 2 “\/&
1! .
20 ‘_,.-‘.___,___,_\g TR 4 12 'f \/ VN*WU‘\J“\-‘“V‘\%
' : b " | l,l [ A peak
10 ot ; " \.-f VNIV N
H i H ! LAY "\“;‘\Vli
0.0 . . . .
0.150 05 5 300 MHz
Freq. Reading | Factor | Result | Limit |Margin
No- 1 mHz) | (Buv) | (@B) | (dBuv) | dBuv |(@B) |Detector| Remark
1 0.1524| 30.93 9.62 4055 | 65.87 |-25.32| QP
2 0.1524| 17.36 9.62 26.98 | 55.87 | -28.89| AVG
3 0.2540| 27.30 9.63 36.93 | 61.83 (-24.70( QP
4 0.2540| 11.26 9.63 20.89 | 51.63|-30.74| AVG
5 0.5820| 31.66 9.66 41.32 | 56.00 | -14.68] QP
B 0.5820| 22.55 9.66 32.21 46.00 | -13.79| AVG
7 1.6580| 22.40 9.71 32.11 56.00 | -23.89] QP
8 1.6580| 12.61 9.71 22.32 | 46.00 | -23.68| AVG
9 2.6980| 20.78 9.76 30.54 | 56.00 [-25.46( QP
10 2.6980| 11.58 9.76 21.34 | 46.00 | -24.66| AVG
11 3.7700| 20.96 9.82 30.78 | 56.00 (-25.22 QP
12 3.7700| 10.84 9.82 20.66 | 46.00 | -25.34| AVG

Waltek Testing Group (Foshan) Co., Ltd.
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Neutral Line
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1000 dBuY

90

80

70

30

WRRQRL

40 ll\h\“"'\_,‘ TP
“\w'w '\J(/é\“"

wwwﬂﬂfhfwmwmwwmjk

20 flo oo,
! _ peak
10 \-' "| ..' '_III ".-'I{E "I "' R W _Jﬂl‘
v Sl : T
0.150 0.5 5 30.0 MHz
| s [ ] e |t | G [ owee] e
1 0.1500| 30.28 9.53 39.81 66.00 | -26.19| QP
2 0.1500| 16.25 9.53 25.78 56.00 | -30.22 AVG
3 0.5740| 29.06 9.59 38.65 56.00 | -17.35 QP
4 0.5740] 19.82 9.59 29.41 46.00 | -18.59] AVG
5 0.8100| 20.74 9.60 30.34 56.00 | -25.66] QP
6 0.8100] 10.05 9.60 19.65 46.00 | -26.35] AVG
7 1.6380| 2042 9.63 30.05 56.00 | -25.95] QP
8 1.6380| 9.86 9.63 19.49 48.00 | -26.51] AVG
9 2.6980| 19.34 9.67 29.01 56.00 | -26.99| QP
10 2.6980| 9.72 9.67 19.39 46.00 | -26.61] AVG
11 24.7900] 13.01 10.23 23.24 60.00 | -36.76| QP
12 24.7900] 2.00 10.23 12.23 50.00 | -37.77| AVG
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5.2 Radiated Emission

Test Requirement ........cccccce...... : ETSI EN 301 489-17

Test Method ........cooovviiiiieenenn, : ETSI EN 301 489-1, EN 55032, Class B

Frequency Range ..........cc.cee..... J 30MHz to 1GHz, 1GHz to 6GHz

Class/Severity .....coccceeeeeiccuvnnnn. : Class B/ Table A.4 and A.5 of EN 55032

Detector .......cccvvvieeeeiiiiiieieeee, : Peak for pre-scan (120kHz Resolution Bandwidth Below 1GHz;

1MHz Resolution Bandwidth Above 1GHz)
5.2.1 EUT Operation:

Operating Environment:

Temperature..........ccccoeeeeeeeenennn. : 23.3°C
Humidity ...oooovvvvveeiiiii, : 51.3%RH
Atmospheric Pressure............. : 101.2kPa

EUT Operation:
Input Voltage........cccoocveeeriinnnn. g AC 240V/50Hz

Operating Mode...........ccceeennnn. : Communication mode

5.2.2 Test Setup

The radiated emission tests were performed using the setup accordance with the EN 55032.
Frequency Range: Below 1 GHz

Anechoic 3m Chamber

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

|(____________:_’>rp —————————— >
ry
|
0.8m: Turn Table
|
|
v
l ]
—=

ANa e NelWOrk

Waltek Testing Group (Foshan) Co., Ltd.
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Frequency Range: Above 1 GHz

Anechoic 3m Chamber

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

Turn Table
Absorbers

—

PC Spectrum AMP Combining
em Analvzer | Network |

5.2.3 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

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn WT-510-201-12-A
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5.2.4 Test Result
Frequency Range: 30MHz ~ 1000MHz

Antenna Polarization: Vertical

Page 15 of 36

700  dBuY/m
Limit: —
60 Margin: R
50
40
30
20
10
0
1 T S O S S S S S S
20
-30.0 H | H H H | H
30000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor Result Limit [Margin
No- | MHz) |[(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (@) |Petector| Remark
1 35.9881| 8.16 12.37 20.53 40.00 (-1947( QP
2 47.9940| 4.09 14.43 18.52 40.00 (-2148( QP
3 71.9833| 10.81 11.15 21.96 40.00 (-18.04f QP
4 96.0312| 18.22 11.68 29.90 40.00 (-10.10f QP
5 144.0314| 12.18 9.17 21.33 40.00 (-18.67 QP
6 174.3018| 12.64 11.10 23.74 40.00 (-16.28 QP

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

70.0 dBuV/m

Limit: —
0 Margin: —_—
50
P S S 5 6 S B —
N e . IR N

o | 4 6 | | e

20 : : : : 3 . : P L
M‘*‘w | M’Pﬂ mﬂwmww“ﬁ

10 R G U P | A

O bl bl M lL L L___1__.
71 [ U SRS JUNPNS SO SR SOt S SRR SRR SUIPRPUIES SRR IS SRR SN S U
-20
-30.0 { } } } . !

30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz

No. Freq. Reading | Factor Result Limit |Margin Detector | Remark

(MHz)  |(dBuv/m)| (dB) |[(dBuvim)|(dBuvim)| (dB)

43.7352| 0.1 14.14 14.25 40.00 [-25.75] QP

53.3366| -0.05 14.31 14.26 40.00 |-25.74] QP

WY Y —IeN) &

95.8630| 6.17 11.66 17.83 40.00 |-2217] QP

144.0314( 10.59 9.17 19.76 40.00 |-20.24] QP

179.4493| 12.91 11.10 24.01 40.00 [-15.98] QP

D ;| & WL M=

215.8725| 7.17 14.19 21.36 40.00 [-18.64] QP

Waltek Testing Group (Foshan) Co., Ltd.
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Frequency Range: 1000MHz ~ 6000MHz

Antenna Polarization: Vertical

1000 dBu¥/m

920

80

70

60

50

40

30

20

10

0.0

1000.0000 1500.00

2000.00

2500.00

3000.00

3500.00

4000.00

4500.00

5000.00

5500.00 600000 MHz

No. (':NfrleHC,!j) (5333';"% F(ngr (dgiifljlr:’n) (déLnC;}m) M(Zg)m Detector | Remark
1 1808.500] 9.78 | 3031 | 40.09 | 7000 |-29.91| peak
2 1808500 -0.12 | 3031 | 30.19 | 5000 |-19.81] AVG
3 2422500 1204 | 3238 | 4442 | 7000 |-2558| peak
2 2422500| 174 | 3238 | 3412 | 50.00 |-15.88] AVG
5 3658500 11.02 | 3511 | 4613 | 7400 |-27.87| peak
6 3658500| 138 | 3511 | 3640 | 54.00 |-1751] AVG
7 4284500 12.05 | 36.81 | 4686 | 74.00 |-25.14| peak
8 4284500 140 | 3681 | 3821 | 54.00 |-1579] AVG
3 4904000 1248 | 3854 | 5102 | 7400 |-2298| peak
10 2904000 280 | 3854 | 4134 | 54.00 |-1266] AVG
11 5782000 1237 | 4035 | 5272 | 7400 |-2128| peak
12 5782.000| 004 | 4035 | 4120 | 54.00 |-12.71] AVG

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

Page 18 of 36

100.0 dBu¥/m
Limit —
80
70 I
60
[ : o E S
30 ; A e e
o T T A
40 . MWW : I\ o
memw E E : !
30 2 . ;
20
10
0.0 : i :
1000.0000 1500.00 2000.00 2500.00 3000.00 3500.00 4000.00 4500.00 500000 5500.00 6000.00 MH=z
Freq. Reading | Factor Result Limit |Margin
No- | (MHz)  |(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (dB) |Petecor| Remark
1 1650.000| 9.27 30.07 39.34 70.00 |-30.66| peak
2 1650.000| -0.88 30.07 29.21 50.00 |-20.79| AVG
3 2007.0001 9.42 30.63 40.05 70.00 |-29.95| peak
4 2007.000( -0.39 30.63 30.24 50.00 |-19.76] AVG
5 2808.500( 10.87 33.44 44.31 70.00 |-25.69| peak
6 2808.500 0.54 33.44 33.98 50.00 |-16.02| AVG
7 3787.500 11.05 35.42 46.47 74.00 |-27.53| peak
8 3787.5001 0.79 35.42 36.21 54.00 |-17.79] AVG
9 4942 500 11.40 38.64 50.04 74.00 |-23.96| peak
10 4942.500 1.53 38.64 40.17 54.00 |-13.83| AVG
11 5427.000( 12.44 39.48 51.92 74.00 |-22.08]| peak
12 5427.0001 1.89 39.48 41.37 54.00 |-12.83| AVG

Waltek Testing Group (Foshan) Co., Ltd.
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6 EMC Requirement for Immunity

6.1 Performance Criteria

6.1.1 General performance criteria

The performance criteria are:
+ performance criteria A for immunity tests with phenomena of a continuous nature;

» performance criteria B for immunity tests with phenomena of a transient nature;

+ performance criteria C for immunity tests with power interruptions exceeding a certain time.

6.1.2 Performance table

Page 19 of 36

Criteria | During test After test
A Shall operate as intended. Shall operate as intended.
(See note). Shall be no degradation of performance.
Shall be no loss of function. Shall be no loss of function.
Shall be no unintentional transmissions. | Shall be no loss of critical stored data.
B May be loss of function. Functions shall be self-recoverable.
Shall operate as intended after recovering.
Shall be no loss of critical stored data.
C May be loss of function. Functions shall be recoverable by the operator.

Shall operate as intended after recovering.
Shall be no loss of critical stored data.

Waltek Testing Group (Foshan) Co., Ltd.
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WT-510-201-12-A



http://www.waltek.com.cn/

Reference No.: WTF24F04094123W003

Page 20 of 36 \

6.2 Electrostatic Dlscharge(ESD)

Test Requirement .................... :
Test Method ...........cccvveeenennns :
Discharge Impedance.............. ;

Discharge Voltage................... :

Polarity ....oocecvieiieee i ;
Discharge Repeat Times......... :
Discharge Mode...........cc.ccuu.e.. :

Discharge Period..................... :

6.2.1 E.U.T. Operation

Operating Environment:

Temperature.............ccceeeeeeeennn. :
Humidity ....ccoeveviiiieeiieeee, :

Atmospheric Pressure............ :

EUT Operation:

Input Voltage........ccccocveeeennnenn, 2
Operating Mode...........ccceeeennnn. :

ETSI EN 301 489-17
ETSI EN 301 489-1, EN 61000-4-2
330 Q /150 pF

Air Discharge: +/-2,4,8 KV
Contact Discharge:+/-2,4 kV
HCP & VCP: +/-2,4 kV
Positive & Negative

At Least 20 times at each test point
Single Discharge

1 second minimum

22.5°C
52.7%RH
100.2kPa

AC 230V/50Hz

Communication mode

6.2.2 Block Diagram of Setup
The ESD test was performed in accordance with the EN 61000-4-2.

7’
'
4

Horizontal Coupling Plane

|n 1,11) | , 7 Vertical Coupling Plane

7’
4

s sinsulating support
/

<

0.8m

470k oh
470k ohm rr[ll

<“-—-—-—-——-=-—-=-
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6.2.3 Test Result

Page 21 of 36

Direct Discharge Performance Criteria
Discharge Level (kV) Perf(_)rm.ance Test Point Contact Discharge Air Discharge
Criterion
+2 [ +4 /+8 B 1 N/A Pass*
+2 /4 B 2 Pass* N/A
Remark:

Test points 1. All Exposed Surface & Seams; 2. All metallic part

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

Indirect Discharge Performance Criteria
Discharge Level (kV) Pegr?t:an:izzce Test Point Horizontal Coupling Vertical Coupling
+2 /4 B 1 Pass* Pass*
Remark:
Test points 1. All sides
* During the test no deviation was detected to the selected operation mode(s)

Waltek Testing Group (Foshan) Co., Ltd.
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6.3 RF Electromagnetic Field (80MHz to 6 000MHz) (RS)

Test Requirement .................... :
Test Method .........cocceeeiiiieenne :
Face of EUT.......ccevvvviiieenninnen. :
Freguency Range .................... :
Test Level ..o, :
Modulation .........cccccovevveeriinnen. :

Antenna polarisation............... :

6.3.1 E.U.T. Operation

Operating Environment:

Temperature..........ccceeeeeeeeenennn. :
Humidity ....coooeeviiiiiiiiieeie, y

Atmospheric Pressure............. g

EUT Operation:

Input Voltage........cccocvvveeeninneen. :
Operating Mode...........cceeeeennnnn. ;

ETSI EN 301 489-17

ETSI EN 301 489-1, EN 61000-4-3
Front, Back, Left, Right

80MHz to 6 000MHz

3V/m

80%, 1kHz Amplitude Modulation.

Horizontal& Vertical

22.3°C
52.1%RH
100.4kPa

AC 230V/50Hz

Communication mode

6.3.2 Block Diagram of Setup

The Radiated Immunity test was performed in accordance with the EN 61000-4-3.

Anechoic Chamber

| | Camera

Gestockte Breitband
( S tacked)

Log.-per.Antenna

3m
T SF >|

Absorbers

Signal Generator| | RF- Amplifier
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6.3.3 Test Result

Froquency | FaceofEuT | Arlena | Test | Siep | Dwel | Peromance | g
iggﬂol_ll/fl—tig Front, Back, Left, Right Horizontal 3V/im 1% 1s A Pass*
iggAOFI:/Tktlg Front, Back, Left, Right Vertical 3V/m 1% 1s A Pass*
1288?,\7;;0 Front, Back, Left, Right Horizontal 3V/m 1% 1s A Pass*
1288?&';;0 Front, Back, Left, Right Vertical 3V/m 1% 1s A Pass*
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 Fast Transients Common Mode (EFT)

Test Requirement ........cccccce...... . ETSIEN 301 489-17

Test Method ........ccooveeeeiienne . ETSI EN 301 489-1, EN 61000-4-4
Polarity ......ccoccovviiiieiiiiieeniiiien, : Positive & Negative

Repetition Frequency............... . BkHz

Burst Duration ..........cccceeevinnen. : 300ms

Test Duration .......ccccceeevviieeens : 2 minutes per level & polarity

6.4.1 E.U.T. Operation

Operating Environment:

Temperature........cccevvvviinneeeneens . 21.9°C
Humidity ....cooeeeviiiiiiiiiiceiee, : 52.3%RH
Atmospheric Pressure............. : 99.7kPa

EUT Operation:
Input Voltage........cccoocvveeennnnenn, :  AC 230V/50Hz

Operating Mode...........ccceeennee. :  Communication mode

6.4.2 Block Diagram of Test Setup

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

For AC Mains or DC Ports:

>0.5m
€ >
AC Mains
/,4 0.1m wood table EUT . Toot
wall "\ Clamp Generator
-

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

Page 25 of 36

Test Port Test Level(kV) Performance Criterion Result

AC mains power port +1.0 B Pass*
DC power port +0.5 B N/A
Signal port +0.5 B N/A
Control port 0.5 B N/A
Wired network port +0.5 B N/A

Remark:

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

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

Test Requirement .................... . ETSI EN 301 489-17

Test Method ...........cccvveeenennns : ETSIEN 301 489-1, EN 61000-4-5
Interval.......ccocoeeviiiiieiiieee e, :  60s between each surge

NO. Of SUIFgES....vvvveeeeeeiciiiieenn. : 5 positive, 5 negative at 0°, 90°, 180°, 270°.

6.5.1 E.U.T. Operation

Operating Environment:

Temperature...........ccccvvveeeeeenns o 23115C
Humidity ......cooovveeeeiecieeciiee. . 52.8%RH
Atmospheric Pressure............ . 100.6kPa

EUT Operation:
Input Voltage........cccoevveeennnnen. :  AC 230V/50Hz

Operating Mode....................... : Communication mode

6.5.2 Block Diagram of Test Setup

The Surges Immunity test was performed in accordance with the EN 61000-4-5.

For AC Mains or DC Ports:

est

Generator

AC Mains

« 0.1m wood table EUT

AC Mains
‘ [ Test
wall AN Clamp Generator

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

Page 27 of 36

. : Applied Voltage Performance
Coupling point Test Port kV) critarion Result
Between Phase And Phase +1 B N/A
Between Live And Neutral *1 B Pass*
AC power port
Between Live And Earth +2 B N/A
Between Neutral And Earth +2 B N/A

Remark:

P During the test no deviation was detected to the selected operation mode(s)
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6.6 RF Common Mode 0,15 MHz to 80MHz (CS)

Test Requirement .................... . ETSIEN 301 489-17

Test Method .......ccoocieeiiiiienne : ETSIEN 301 489-1, EN 61000-4-6
Frequency Range .................... :  150kHz to 80MHz

Testlevel ..o, : 3V rms (unmodulated emf into 150 Q)
Modulation .......ccccceeeeeiiiinnnennnn. : 80%, 1kHz Amplitude Modulation.

6.6.1 E.U.T. Operation

Operating Environment:

Temperature...........ccooeeeeeeeeennnn. 1 22.1°C
Humidity .....ccooovviiiiieiiieeeee, : 52.8%RH
Atmospheric Pressure............ :  100.4kPa

EUT Operation:
Input Voltage........cccovcvveerinnnen. :  AC 230V/50Hz

Operating Mode............coeee..ee. : Communication mode

6.6.2 Block Diagram of Test Setup

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

For AC Mains or DC Ports:

0.1m< L <0.3m
->1 -
0.1m Wood Table EUT ¢
. CDN AC Mains
< Attenuator 6dB

_l__
| Signal Generator Power Amplifier |

For Signal, Wired network or Control Ports:

0.1m wood table EUT Attenuator 6dB

P//
N Clamp —|_|

_l__
3 | Signal Generator Power Amplifier

\
\

Waltek Testing Group (Foshan) Co., Ltd.
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6.6.3 Test Result

Page 29 of 36

: Voltage : . Dwell Performance Test
HIE Level plotgan | G Time Criteria Result
0,
AC mains power port 3Vr.m.s i(r)n/:) i/ll(c:lz 1% 1s A Pass*
0,
DC power port 3Vr.m.s i?n/;' i/ll(c:_:jz 1% 1s A N/A
0,
Signal port 3Vr.m.s i?n/;' ﬂ(g:jz 1% 1s A N/A
0,
Wired network port 3Vr.m.s souenidiz 1% 1s A N/A
Amp. Mod.
80%, 1kHz
A 0
Control port 3Vr.m.s e e 1% 1s A N/A
Remark:
* During the test no deviation was detected to the selected operation mode(s)
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6.7 Voltage Dips and Interruptions

Test Requirement

Test Method .............

No. of Dips / Interruptions .......

Test Level(Voltage reduction)

6.7.1 E.U.T. Operation

Operating Environment:

Temperature............
Humidity ..................

Atmospheric Pressure

EUT Operation:

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

ETSI EN 301 489-17
ETSI EN 301 489-1, EN 61000-4-11

Page 30 of 36

3 per Level at 10ms intervals

0%&70 % of Uy (Supply Voltage)

22.8°C
52.5%RH
100.1kPa

AC 230V/50Hz

Communication mode

6.7.2 Block Diagram of Setup

The Voltage Dips and Interruptions Immunity test was performed in accordance with the

EN 61000-4-11.

AC Mains

Test
Generator

AC Mains

_I__

6.7.3 Test Result

Test Level . Performance
Type in 9%U; Phase Duration criterion Result
0 0° &180° 0.5 B Pass*
Voltage Dips 0 0° &180° 1 B Pass*
70 0° &180° 25 B Pass*
Voltage 0 0° &180° 250 B Pass*
Interruption
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 - Radiated Emissions Test Setup

Below 1000MHz
3l —- |
e 42 - =
. A - = ‘ il o il
A 2 1 - L -
_—gar T
e
4

Above 1000MHz
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7.2 Photograph - Conducted Emissions Test Setup

"

7.3 Photograph - RF Electromagnetic Field Test Setup

Waltek Testing Group (Foshan) Co., Ltd.
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7.4 Photograph - ESD Test Setup
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7.6 Photograph - Surge Immunity Test Setup
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7.8 Photograph - Voltage Dips and Interruptions Immunity Test Setup

m——
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8 Photographs — EUT Constructional Details

Please refer to “ANNEX”.
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TEST REPORT

Reference NO. ........ccoeeeeee. : WTF24F04094124W

Applicant........ccccoeccivnnnennn. p Mid Ocean Brands B.V.

Address....ccccceveeeeiiiiiiieennn. : 7/F., Kings Tower, 111 King Lam Street, Cheung Sha Wan, Kowloon,
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1 Test Summary
EMISSION
Test Item Test Standard Class: / Result
Severity
BT gl TR T EN 55032:2015+A11:2020+A1:2020 Table A10 | Pass
Voltage, 150kHz to 30MHz 5 ' ] '
I o QBT il e EN 55032:2015+A11:2020+A1:2020 Table A.4 Pass
1000MHz
Radiation Emission, : . .
1GHz to 6GHz EN 55032:2015+A11:2020+A1:2020 Table A.5 Pass
IMMUNITY (EN 55035:2017+A11:2020)
Test Item Test Method Class / Severity Perfo_rmgnce Result
Criteria
+
Electrostatic Discharge(ESD) IEC 61000-4-2:2008 o +l;VKC\/ oAnitract B Pass
Continuous RF Electromagnetic IEC 61000-4-3: 3V/m, 80%, 1kHz, A Pass
Field Disturbances 2006+A1+A2 Amp. Mod.
Electrical Fast Transients (EFT) | IEC 61000-4-4:2012 ML s B Pass
' DC +0.5Kv
. +1Kv D.M.t
Surge IEC 61000-4-5:2005 12Ky C.M.1 B Pass
Continuous Induced RF
0
Disturbances, 0.15MHz to 3\&32'5'&(2”10';/2%&' A
10MHz B
Continuous Induced RF IEC 61000-4-6:2008 3 to 1Vr.m.s.(emf), A Pass
Disturbances, 10MHz to 30MHz 80%, 1kHz Amp. Mod
Continuous Induced RF 1Vr.m.s.(emf), 80%, A
Disturbances, 30MHz to 80MHz 1kHz Amp. Mod
el IEC 61000-4-8:2009 1A/m A N/A
<5 % U+ * for 0.5per B
Voltage Dips Pass
IEC 61000-4-11:2004 | 70 % U+ * for 25/30per C
[0) *
Voltage Interruptions T e G

250/300per

Remark:

Pass Test item meets the requirement

Fall Test item does not meet the requirement
N/A Test case does not apply to the test object
A.M Amplitude Modulation

T Differential Mode

I Common Mode

* U is the nominal supply voltage

Waltek Testing Group (Foshan) Co., Ltd.

http://www.waltek.com.cn

WT-510-201-12-A

e B



http://www.waltek.com.cn/

Reference No.: WTF24F04094124W Page 3 of 41 \

2

Contents

Page

({0 LY/ o = B o N T T 1
TESTFESIUNVINTARNY corccrncomommmomsoomooomonromoood i oo om0 e oo o oo e oo o o B o0 000 2
CONTENIEST) SN | b . )-SR RISIRSINIIISSIITE SOOI, cRRSRNIND SRR SNSRI . NSNS 3
GENERAL INFORMATION ..ottt sttt ettt steesteesbeesbeebeeseesseesaeesbeeaseeaseensaansasssesssessaesbeesteessesseesnees 5
3.1 GENERAL DESCRIPTION OF E.U.T . oottt ste s st ste et e e saee e staaesbee e snaeeenee s snaeeanneensaessnneesnneesnnen 5
3.2 BDEAIES SEIERE): [P <SRN U, 7NN L | JENNUURNE " 2NNy USSR SRRSO S SNSRI, 5
3.3 DESCRIPTION OF SUPPORT UNITS ...iiiitiiiitieiiteeiiteeaiteesteeaisesssueeaasessssesssssssesssesssessnsessssessssessssessssessssesssssesns 5
34 STANDARDS APPLICABLE FOR TESTING .....uvteiuteeitueeitteeiteeeisseeiseesssesissesssessssessssesssseesssssssssssessssssssssesssesssees 5
35 HIES T EACN7TNY NN S SNUNNN v ASEINNc JSSNSNIES . |ISSSUNNER. . NN NN NN SRSUNUY RONUINIST| ST . - 6
3.6 SUEBCONTRACED - LI NN ASNUNNRNNON [NSSOR! | “SUNNNN - <SRN, SRR o AR v USRI, S, 6
3.7 ABNORMALITIES FROM STANDARD CONDITIONS ......utteieaititteeiiteeeiueeeeassseeesssasesssseseasssssesssssseessssssesssssessnsees 6
EQUIPMENT USED DURING TEST ....cutiitiiitiiiteiite ettt st saeesve st saesteesteesveesbesaessaessasssesssesssesnsesnsesssessesssanns 7
4.1 SOENVAREJN[STRET SHSNNETS. "SNNNNNNEE - > SRR (. SSHNNIURT . oSN | v IO . | IR . SN SN P 9
4.2 MEASUREMENT UNCERTAINTY .iiiutiteiitteeeaiuteeesiteeeaeiueeeeaassssesasssassssessasssssssssssssssssssssanssssessssssssssssessssssseesanns 9
4.3 SPECIAL ACCESSORIES AND AUXILIARY EQUIPMENT ...uuuitiiiiiiiiirieiieeiieiisrseeeesssssissssseessssssssssssesssesssnsssssenes 10
4.4 DECISIONIRIINET SHSSEE", - SSNNE, = SN0, SRR AN | W SNINN . LARNNRNE... N R SO, 10
EMISSION TEST RESULTS ... .ooii ittt sttt ste et sae st steesbe e sbaesbassaesaaesaaesbeeabeenseensasnsesseesbaesbeebenseensnes 11
51 MAINS TERMINALS DISTURBANCE VOLTAGE, 150 KHZ TO 30MHZ........ccovoiiiiecee e 11
LS 0t 0t U @ 1= = [ 11
5.1.2 Block Diagram Of TESE SELUD ...c..eiiiiiiiiieiicte sttt ste e e s staesbeebeesaeenaesneesneesneeneenes 11
LT G T IV [T S U (=0 g (= g = = L PP 11
5.1.4 Corrected Amplitude & Margin CalCUlatioN ...........ccviiiiiiiiie e sae e 12
5.1.5 Mains Terminals Disturbance Voltage Test Data..........ccccccovveeiiiieiiiiiiece s 12
5.2 RADIATED EMISSION, SOMHZ TO LGHZ ...t e et e e e erae e e saaaeean 14
5Y AR o) [l @ 1 © A1y IS e SO e e, < e v AW, SRR, VBNt 14
5.2.2  Block Diagram Of TESE SELUD ...cc.eeiiiiiiiiicie ettt ste ettt e s e sbaesba e e e aeesaesneesneesneeneenes 14
5.2.3  MEASUIEMENT DAL ........ooiiiiiiii ittt e e e e e e st e e e e aate e e e eaaeaeessteeeeaaseeeesanaeaesnseeeesanneeeeannes 14
5.2.4 Corrected Amplitude & Margin CalCUlatioN ...........ccviiiiieiee it 15
5.2.5 Radiated EMISSION TSt DALA......c.cciieiiiiiiieeiiee i eete et sre e steesve e srreesareestaeesseesssseessseesseeessseessseesseens 15
5.3 RADIATED EMISSION, LGHZ TO BGHZ........eoiiiiee ettt e et e e e eaneea e s naeaean 19
B R = T (@) 10 1 O e e e oRRRIRNIE . S NNN” L, RNt St W I oA | v B 19
5.3.2 Block Diagram Of TEST SELUD ...ccueeiiiiiiiieiectie ittt st e st e st e e sbe e e esaesnaesneesnaeaneenaeenes 19
5.3.3  MEASUIEMENT DALA .......ooiiiiiiiii et e ettt e e e e e e st e e e e eate e e s eaaeeeessteeeeasseeeesanaeaeansaeeeanssaeeeannees 19
5.3.4 Corrected Amplitude & Margin CalCUlAtiON ...........cciiiie et 20
5.3.5 Radiated EMISSION TESt DALA ...cc.eiiiviiiiieiiieiiec it eie st ete e sreeeae e saeeeaeeesraeesseessareessseesseeessssessseesseens 20
IMMUNITY TEST RESULTS . ...ttt ittt ettt st eteeeteeste e ibeesvesaesaassaeesaesabesseensesasesssasssesbaesbsesbesssenssesnens 22
6.1 PERFORMANGCE CRITERIA .....uiiiiiiitieeiiiteeeeaitteeeeeteeeesatseeeaaseeeeaasseeeaassaeasassseeeasssaesassesaeassseseaassseesansesaesnseeeesn 22
6.2 ELECTROSTATIC DISCHARGE (ESD) ...ttt sttt sttt st he bt sa et b e bbb e e sbe b e 23
L2 R U @ o 1= = (o] o e e P S ST PP 23
6.2.2  BIOCK Diagram Of SEUUD .....eouiiiiiiie ittt bbb bttt et bt sb e st e b e e e et e sbesaeebes 23
6.2.3  Direct DIiSCharge TESE RESUILS .......coiiiiiiiiiiiie bbb bbb bbb bt 24
6.2.4  Indirect DISCharge TSt RESUILS ........cci it sb e bbb b e 24
6.3 CONTINUOUS RF ELECTROMAGNETIC FIELD DISTURBANCES.......cccitiieiitiieeeetieeeeiteeeesitneeesssvreeseneesessneeeas 25
B.3.1  ELU.T. OPEIALION ....eeveitieieriieeiiestasiestissisteanesuteseassessesesessdasusensasnasbasbesasasas st astansansesbesstaresssassassannansanseshis 25
6.3.2  BIOCK DiIiagram Of SEUUD .....ccueeiiiiieiiitiie ittt e bbbt e bbb e sb e bt eb e e e et e nbesbeebes 25
B.3.3 TESE RESUILS ......viiiieicee ettt e e e st e e et e e s tbeeeaee e sabeeeaeeeshaeeabeeeeaaeeabeesasseeaaseeabaeesbseeanneennrens 26
6.4 ELECTRICAL FAST TRANSIENTS (EFT) ..ot 27
B.4.1  E.U.T. OPEIALION ....coveiviaiiiiieieteieeitestiarasusssteutetastebaasesaeasteubetensassassdissasesssentastensansesstasesssenssssensansessenses 27
6.4.2  BIOCK DiIiagram Of SELUD .....coiiiiiiie ittt b bbbt e b e b sbeebe st ebe e e e b e sbesbeebas 28

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



http://www.waltek.com.cn/

Reference No.: WTF24F04094124W Page 4 of 41 \

Gkl TERU RESIS oo oo om0 tomossomomoeosiaonomoo g Moo G A oo o e oo ooy 28
6.5 S (U (G =/ SARRRRSRRRRRNNINEC TONNNISNNRES | SRNNNNSRR... . SUUNNIL b CONSNRNEG ¥, SRR . ANSRNSN | b SSNRRPL. | | INFHNNSRNE. . R 29
LSS0 Y O R @ o= - 1o o SR 29
(SRS =1 (o Tod S 1 =T [ = T 1o ) 0T = (U o S 29
G538 TESU RESYL comompdinomoog oo et oo g B oooooo oo oo oo Koo O 0O OO Oa0s 30
6.6 CONTINUOUS INDUCED RF DISTURBANCE ......cceiititiitieiiteesiteessseeessseesseessssessssssassssssesssssssssessssesesssssssessnsessnes 31
LG 0 Y U R I @ o= o S 31

(SN G = (o Tod S =T | = T o) Y= (U o SR 31
BB ZalTE STy R E S LS & e L eI T, . iR Tar: 1. Ann! 32
6.7 VOLTAGE DIPS AND INTERRUPTIONS . ....ccitttiitttiieeeiteeaiseesisseeisssesssessssssssssssssessssssssssssssesssssasssssesssssessssessssens 33
LA Y U R @ o= - o SR 33
(SR = (o Tod [ =T [ = T o) Y= o RS 33
(775 SMTES [RESUIS oo ronooorrggromonsom A oo oo b oo oo e o rooa e o oo 34

7 PHOTOGRAPHS = TEST SETUP ...ttt ettt ettt ettt e et e s et e e aeabaeesebaeaesbseeeassbaeesensseeesanteeean 35
7.1 PHOTOGRAPH — MAINS TERMINAL DISTURBANCE VOLTAGE TEST SETUP .....uvviiiiiieeeiiieeeeiiiee e e eveea e snnneeenn 35
7.2 PHOTOGRAPH — RADIATED EMISSION TEST SETUP, 3S0MHZ TO 1GHZ.......ccviiiieeecee e, 35
7.3 PHOTOGRAPH — RADIATED EMISSION TEST SETUP, 1IGHZ TO6GHZ .......cccciiiieee e, 36
7.4 PHOTOGRAPH — ESD IMMUNITY TEST SETUP ....uutiiiiiiie e ettt e ettt e e e iteee e e steeeessaaaesssnaaaasasnaeeeanssaeessnnneaeansennens 36
7.5 PHOTOGRAPH — CONTINUOUS RF ELECTROMAGNETIC FIELD DISTURBANCES TEST SETUP ........ccccuvee... 37
7.6 PHOTOGRAPH — EFT IMMUNITY TEST SETUP ......coiiiiiiieeiiiieeeiitteeesitteeessiteeeeataesessnnasessssseseanssssessssssesnsnseean 37
7.7 PHOTOGRAPH — SURGE IMMUNITY TEST SETUP.....ccittiteeiiiiieeiitteeesitteeeaateeeeaissssesasssesssssesssassssessnssssesssssens 38
7.8 PHOTOGRAPH — CONTINUOUS INDUCED RF DISTURBANCE TEST SETUP ....cvvviiiiiieeeciiee e sveee e snaee s 38
7.9 PHOTOGRAPH — VOLTAGE DIPS AND INTERRUPTIONS IMMUNITY TEST SETUP ....cvveeeiiiieee e eceee e 39
8 PHOTOGRAPHS — CONSTRUCTIONAL DETALILLS ... ..ottt ete e et e etree e nabae e eanee e anreee s 40
8.1 EUT — EXTERNAL PHOTOS.....oiiiiiiiiei ittt s ittt setee e e sttt e e e e stte e e s asaaeseaaaaeaaastseeeansaeaesssaaaessnsaeeaaseeeeeannaneesnsnnnenn 40
8.2 EUT — INTERNAL PHOTOS ... .iiiiiiiiiie ittt e e eee e e s st e e e atte e e e aataa e e s anaaaaaastaeeeanseaaesannaeeeassaaeeanneeaeeannaeaeansnneean 41

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

- . e

rFy . N F o


http://www.waltek.com.cn/

Reference No.: WTF24F04094124W Page 5 of 41 \

3 General Information

3.1 General Description of E.U.T.

Product Name.............. . Foldable ANC headphone
Model NO. ..cooeevviieens . MO2275
Remark ......cccccceviuvieenns Do

3.2 Details of E.U.T.

Technical Data............ . Charging input: DC 5V, 200mA
Battery: 3.7V, 200mAh

3.3 Description of Support Units

The EUT has been tested as an independent unit. MO2275 is the test sample. The DV&RE tests were
performed in the condition of AC 240V/50Hz input. The other tests were performed in the condition of AC
230V/50Hz input. The full tests were performed with the AC adapter specified by the laboratory. The RE,
ESD and RS tests were performed in the additional condition of battery 3.7V input.

3.4 Standards Applicable for Testing

The tests were performed according to following standards:

EN 55032:2015+A11:2020 Electromagnetic compatibility of multimedia equipment - Emission
+A1:2020 Requirements
EN 55035:2017+A11:2020 Electromagnetic compatibility of multimedia equipment - Immunity

requirements

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.
http://www.waltek.com.cn WT-510-201-12-A

- N

F U F P



http://www.waltek.com.cn/

Reference No.: WTF24F04094124W

4 Equipment Used during Test

Page 7 of 41

[ IMains Terminal Disturbance Voltage (Conducted Emission) 1#

Item Equipment Manufacturer Model No. Serial No. celoreron
Status
1 EMI Test Receiver R&S ESR3 102423 Valid
2 LISN R&S ENV216 101343 Valid
3. Cable HUBER+SUHNER CBL2-NN-6M 223NN624 Valid
4, Switch CD RSU-A4 18G RSUA4008 Valid
XIMains Terminal Disturbance Voltage (Conducted Emission) 2#
Iltem Equipment Manufacturer Model No. Serial No. g
Status
1 EMI Test Receiver R&S ESCI 101178 Valid
2 LISN R&S ENV216 101215 Valid
3. Cable HUBER+SUHNER CBL2-NN-6M 6102701 Valid
4, Switch ESE RSU/M2 Valid
[ IMains Terminal Disturbance Voltage (Conducted Emission) 3#
Iltem Equipment Manufacturer Model No. Serial No. G
Status
1. EMI Test Receiver R&S ESR3 102842 Valid
2. LISN R&S ENV216 101542 Valid
3, Cable YIHENG LMRl%gg'NMNM' Valid
4, Manual RF Switch YIHENG SW-2 RSU0402 Valid
XIRadiated Emission (30MHz to 1GHz) 1#
Iltem Equipment Manufacturer Model No. Serial No. Cel e
Status
id 3m Semi-anechoic |~ ANGCHUANG 9mx6mx6m ; valid
Chamber
2. EMI Test Receiver R&S ESR7 101566 Valid
3 Pries e SCHWARZBECK VULB 9162 9162-117 valid
Antenna
Coaxial Cable .
4. (below 1GH2) H+S CBL3-NN-12+3 m 214NN320 Valid
[ JRadiated Emission (30MHz to 1GHz) 2#
Item Equipment Manufacturer Model No. Serial No. CERIETY
Status
1. el SETEE ol YIHENG 9mxémx6m  [YH2021071801 Valid
Chamber
2. EMI Test Receiver R&S ESR7 102454 Valid
3, g C Epnloiig SCHWARZBECK VULB 9163 01418 Valid
Antenna
4 Coaxial Cable Times-Microwave |[LMR240UF-NMSM- v Valid
’ (below 1GHz) Systems 7.5

Waltek Testing Group (Foshan) Co., Ltd.
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XRadiated Emission (1GHz to 6GHz) 1#
Iltem Equipment Manufacturer Model No. Serial No. (SR
Status
1, | 3mSemi-anechoic | oANGCHUANG | 9mx6mx6ém - Valid
Chamber
2. EMI Test Receiver R&S ESR7 101566 Valid
3. Broad-band Hom | o \yarzBECK |  BBHA 9120 D 01561 Valid
Antenna
Coaxial Cable ’ : .
4, (above 1GH2) Times-Micorwave CBL5-NN - Valid
5. Preamplifier Lunar EM LNA1G18-40 20160501002 Valid
[ JRadiated Emission (1GHz to 6GHz) 2#
Iltem Equipment Manufacturer Model No. Serial No. Sl
Status
LIS RIES YIHENG gmx6mx6m  |YH2021071801 Valid
Chamber
2. EMI Test Receiver R&S ESR7 102454 Valid
3. Broad-band Hom | o \yARZBECK |  BBHA9120D 02465 Valid
Antenna
Coaxial Cable Times-Microwave ,
4. (above 1GH2) Systems SFT205-NMSM-7 3 Valid
5. Preamplifier Tonscend TAP0118045 AP21J806168 Valid
XIESD
Iltem Equipment Manufacturer Model No. Serial No. el ol
Status
1. ESD Simulator TESEQ NSG437 521 Valid
XIEFT & Voltage Dips and Interruptions
Item Equipment Manufacturer Model No. Serial No. Calibluen
Status
1. EMS test system TESEQ NSG3040 1858 Valid
XSurge
Iltem Equipment Manufacturer Model No. Serial No. el
Status
1. Surge Simulator TESEQ NSG3060 1395 Valid
Xinjected Currents
Item Equipment Manufacturer Model No. Serial No. Gy
Status
1R [T (e TESEQ NSG4070 45345 Valid
system
2. CDN TESEQ CDN MO016 31586 Valid
3. 6dB Attenuator TESEQ ATNG6075 32122 Valid

Waltek Testing Group (Foshan) Co., Ltd.
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XIRadio-frequency Electromagnetic Fields

Iltem Equipment Manufacturer Model No. Serial No. (SR
Status
1. RF Power Amplifier OPHIR 5225R 1051/1712 Valid
2. RF Power Amplifier OPHIR 5293RE 1051/171 Valid
Stacked double
o e STLP9128E- :
3. logarithmic periodic SCHWARZBECK SPECIAL 142 Valid
antenna
Stacked double
4, logarithmic periodic SCHWARZBECK STLP 9149 476 Valid
antenna
5. | Analog signal generator RS SMB100A 105566 Valid
6. Power meter RS NRP6A 101133 Valid
7. Power meter RS NRP6A 101134 Valid
[]: Not Used
X: Used
4.1 Software List
Description Manufacturer Model Version
EMI Test Software
(Conducted Emission 14) FARATRONIC EZ-EMC EMEC-3A1
EMI Test Software
(Conducted Emission 2#) FARATRONIC EZ-EMC CON-03A1
EMI Test Software
(Conducted Emission 3#) FARATRONIC EZ-EMC COM 3Al1.1
EMI Test Software
(Radiated Emission 1#) FARATRONIC EZ-EMC RA-03A1-1
EMI Test Software
(Radiated Emission 2#) FARATRONIC EZ-EMC RA-03A1-1
Radiated Immunity Test Software TONSCEND JS35-RS Vv2.0.1.7
4.2 Measurement Uncertainty
Test Item Frequency Range Uncertainty Note
Conducted Emission 150kHz~30MHz +2.6dB Q)
Radiated Emission 30MHz~1GHz +4.5dB Q)
Radiated Emission 1GHz~6GHz +4.5dB 1)

(1)This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence

level using a coverage factor of k=2.
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4.3 Special Accessories and Auxiliary Equipment

\

Item

Equipment

Technical Data

Manufacturer

Model No.

1.

AC Adapter

Input: AC 100-240V~, 50/60Hz, 0.5A
Output: DC 5V, 2A or DC 9V, 2A

HUAWEI

HW-090200CHO

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

If ULag is less than or equal to Ugsp,, 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 ULag is greater than Ugispr, 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(ULAB-Ucispr) ,

exceeds the disturbance limit.
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5 Emission Test Results
5.1 Mains Terminals Disturbance Voltage, 150 kHz to 30MHz

Test Requirement ............. . EN 55032 Annex A.3
Test Method ...........cceeeee : EN 55032 Annex A.3
Limit ..o, . Table A.10 of EN 55032
Test Result ........cccovveeeee, . Pass

Frequency Range ............. :  150kHz to 30MHz
ClaSS ..oevveeiiieiiee e : ClassB

5.1.1E.U.T. Operation

Operating Environment:

Temperature........cccccvvennnn.. I 24.8°C
Humidity ......ococveveenieeiinns T 49.3%RH
Atmospheric Pressure..... © 101.2kPa

EUT Operation:
Input Voltage..................... : AC 240V/50Hz
Operating Mode................. :  Working mode with AC input

5.1.2Block Diagram of Test Setup

The Mains Terminals Disturbance Voltage tests were performed in accordance with the CISPR 16-1-2.

| 80cm =>80cm I/U‘"Ml
40cm I =
EUT _ _.-%___,

80cm LISN_

_L_

5.1.3Measurement 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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5.1.4Corrected Amplitude & Margin Calculation

The Corrected factor is calculated by adding LISN VDF(Voltage Division Facotr), Cable Loss and
Transient Limiter Attenuation. The basic equation is as follows:
Measurement=Reading Level+Correct Factor
Correct Facotor=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

5.1.5Mains Terminals Disturbance Voltage Test Data

Live Line
1000 dBuV
. . . . Limit —
90 (AVE:  —
80 : : : : !
70
w0 \\ H |
40 o
o
30 ; :
[
S ‘_'_\g_« A
peak
10
AVEG
0.0 . . . .
0.150 05 5 300 MHz
Freq. Reading | Factor | Result | Limit [Margin
Ne- 1 MHz) | (@Buwv) | (@B) | (dBuv) | dBuv [(aB) |Detector| Remark
1 0.1524( 30.93 962 40.55 65.87 | -25.32| QP
2 0.1524( 17.36 9.62 26.98 55.87 | -28.89| AVG
3 0.2540| 27.30 9.63 36.93 61.63 |-24.70 QP
4 0.2540( 11.26 963 20.89 51.63 | -30.74| AVG
5 0.5820( 31.68 9.66 41.32 56.00 |-14.68] QP
B 0.5820| 22.55 9.66 32.21 46.00 | -13.79] AVG
7 1.6580] 22.40 9.71 32.1 56.00 | -23.89 QP
8 1.6580] 12.61 9.71 22.32 46.00 | -23.68] AVG
9 2.6980( 20.78 9.76 30.54 56.00 | -25.46] QP
10 2.6980| 11.58 9.76 21.34 46.00 | -24.66|] AVG
11 3.7700( 20.96 982 30.78 56.00 | -25.22| QP
12 3.7700( 10.84 9.82 20.66 46.00 | -25.34] AVG

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

Y RN |



http://www.waltek.com.cn/

Reference No.: WTF24F04094124W

Neutral Line

Page 13 of 41

100.0 dBuY

90

80

70

30

w“ \\
40 b“\aaﬂ
“\ww \f/a\“

%\’%W \/TD\/ \«MMW A

20 [l oo
' _ peak
10 \-- '5,\' ;'_f "»’I'E '“I VARG s Jﬂl‘
¢ : S e ave
0.0
0.150 05 5 300 MHz
o o T | [ [ ] o
1 0.1500( 30.28 953 39.81 66.00 |-26.19] QP
2 0.1500( 16.25 9.53 25.78 56.00 |-30.22| AVG
3 0.5740| 29.06 9.59 38.65 56.00 | -17.35] QP
4 0.5740( 19.82 9.59 29.41 46.00 | -16.59] AVG
5 0.8100| 20.74 9.60 30.34 56.00 | -25.66] QP
6 0.8100| 10.05 9.60 19.65 46.00 | -26.35| AVG
7 1.6380| 20.42 9.63 30.05 56.00 | -25.95| QP
8 1.6380| 9.86 9.63 19.49 46.00 | -26.51| AVG
9 2.6980| 19.34 9.67 29.01 56.00 | -26.99] QP
10 2.69801 9.72 9.67 19.39 46.00 | -26.61] AVG
11 24.7900| 13.01 10.23 23.24 60.00 | -36.76] QP
12 24.7900| 2.00 10.23 12.23 50.00 | -37.77| AVG
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5.2 Radiated Emission, 30MHz to 1GHz

Test Requirement ............. . EN 55032 Annex A.2
Test Method ..o, : EN 55032 Annex A.2
Test Limit...ccccceeeeeeiiiiiineen, . Table A.4 of EN 55032
Test Result .......cccceevveeeenns . Pass

Frequency Range ............. :  30MHz to 1000MHz
Class. ...cooeveiiiieeiiieee e . Class B

5.2.1E.U.T. Operation
Operating Environment:

Temperature........ccccccuunnn... : 23.3°C
Humidity .......cccvvveeeeeennnns :  51.3%RH
Atmospheric Pressure..... . 101.2kPa

EUT Operation:
Input Voltage..................... . AC 240V/50Hz for mode 1; Battery 3.7V for mode 2

Operating Mode................ . Mode 1: Working mode with AC input
Mode 2: Working mode with battery operated

5.2.2Block Diagram of Test Setup

The Radiated Emission tests were performed in the 3m Semi- Anechoic Chamber test site, using

the setup accordance with the CISPR 16-2-3.

Semi-anechoic Chamber

Antenna

Turntable

5.2.3Measurement Data

The maximised peak emissions from the EUT was scanned and measured for EUT 0°-360°.Quasi-peak

measurements were performed if peak emissions were within 6dB of the limit line.
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5.2.4Corrected 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 for Class B.
The equation for margin calculation is as follows:
Margin = Corr. Ampl. — Limit

5.2.5Radiated Emission Test Data
Working mode with AC input
Vertical Polarization

700  dBuY/m
Limit: —
60 Margin: —_—
50
P A N S 5 1 S S AN N N S
320 1 boeeend L : . :
. s . & L e
= N P e
: : : ! Y At :
o [l AL N e
0
BT 1 T O S S S SO
-20
-30.0 | H H H H H H
30000 40 50 60 70 80 300 400 500 GO0 700 1000.0 MHz
Freq. Reading | Factor Result Limit |Margin
No- | (MHz)  |(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (dB) |Petector| Remark
1 35.9881| 8.16 12.37 20.53 40.00 |[-19.47| QP
2 47.9940| 4.09 14.43 18.52 40.00 |-21.48| QP
3 71.9833| 10.81 11.15 21.96 40.00 |-18.04| QP
4 96.0312| 18.22 11.68 29.90 40.00 |-10.10f QP
5 144.0314| 12.16 9.17 21.33 40.00 |-18.67| QP
8 174.3018| 12.64 11.10 23.74 40.00 |-16.26 QP

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

70.0 dBu¥/m

ry

N

Limit: —
60 Margin: R
50
ol v AN N 1
O e e e R TT
20 3 A M W’W
ARG A
10 WWMM . :
N S SN T — SRS ST
a0 feoemd S NG U S S 0
-20
-30.0 . . | . | .
30000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor Result Limit [Margin

No- | MHz) |[(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (dB) |Petectr| Remak

1 43.7352] 0.1 14.14 14.25 40.00 |-25.75| QP

2 53.3366| -0.05 14.31 14.26 40.00 |-25.74] QP

3 95.8630| 6.17 11.66 17.83 40.00 |-22.17| QP

4 144.0314| 10.59 9.17 19.76 40.00 |-20.24] QP

5 179.4493| 12.91 11.10 24.01 40.00 |-15.99] QP

6 216.8725| 717 14.19 21.36 40.00 |-18.84] QP

Waltek Testing Group (Foshan) Co., Ltd.
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Working mode with battery operated
Vertical Polarization

AN F

W 4

700 dBuV/m
: : ‘ : ; : : Limit: —
0 [ e M —
50
w0 v ——
30 |t R R S S S SW
] ; ; ; 3 ; 15 fode"
: : 1 2 4 : : e
oot N
0 Ptk M, b
0 R S S S N S SRS SURR SR S SR S
a0 o SN N N S O O
-20
-30.0 1 | | } | | 1
20000 40 50 60 70 80 200 400 500 600 700 1000.0 MHz
Freq. Reading | Factor Result Limit |Margin
No- | MHz) |(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (@B) |Peiestr| Remark
1 63.6248| 5.62 13.45 19.07 40.00 [-20.93] QP
2 79.99641 10.76 9.44 20.20 40.00 |-19.80f QP
3 131.9889| 12.88 9.92 22.80 40.00 |-17.20f QP
4 319.6006| 3.14 15.76 18.90 47.00 |-28.10f QP
5 427.8692| 463 18.77 23.40 47.00 |-23.60f QP
6 572.6144| 3.60 22.80 26.40 47.00 |-20.60] QP

Waltek Testing Group (Foshan) Co., Ltd.
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Horizontal Polarization
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70.0

60

50

-20

-30.0

dBuV/m

Limit: —

Margin: —_—

30.000 40

50 60 70 80

300

400

500

600 700 1000.0 MHz

No. (ir:eHc::') QSE?/';"% F(ngr (dgiiflj:’l) (dé::nc;}m) M(Zg)m Detector | Remark
1 1319889| 2204 | 992 | 3196 | 4000 | -8.04| QP
2 137.9997| 1978 | 941 | 2919 | 4000 |-1081] ap
3 1536308 1454 | 976 | 2430 | 4000 |-15.70] QP
7 312.0700| 1596 | 1582 | 3178 | 47.00 |-1522] QP
5 360.0687| 1454 | 1781 | 3235 | 47.00 |-1465] QP
5 428.6201| 11.00 | 18.80 | 2980 | 47.00 |-17.20] QP

Waltek Testing Group (Foshan) Co., Ltd.
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5.3 Radiated Emission, 1GHz to 6GHz

Test Requirement .............
Test Method ..o,
Test Limit....ccoooeeeiiiieeenns
Test Result .......ccccceeveeennnee
Freqguency Range ..............

(SIS SRR —

5.3.1E.U.T. Operation
Operating Environment:
Temperature......................
Humidity .....oooovvvevennnn,
Atmospheric Pressure.....
EUT Operation:

Input Voltage......cccceeveenne..

Operating Mode..................

EN 55032 Annex A.2
EN 55032 Annex A.2
Table A.5 of EN 55032
Pass

1GHz to 6GHz

Class B

23.3°C
51.3%RH
101.2kPa

AC 240V/50Hz

Working mode with AC input

5.3.2Block Diagram of Test Setup

The Radiated Emission tests were performed in the 3m Semi- Anechoic Chamber test site, using
the setup accordance with the CISPR 16-2-3.

Anechoic 3m Chamber

Antenna Elevation Varies From 1 fo4m
Tum Table From 0°to 360°

ry
i
1
0.8m; Tum Table
p Absorbers
I
¥

PC

Spectrum

AMP

Combining

5.3.3Measurement Data

The maximised peak emissions from the EUT was scanned and measured for EUT 0°-360°.Quasi-peak
measurements were performed if peak emissions were within 6dB of the limit line.
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5.3.4Corrected 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 for Class B.
The equation for margin calculation is as follows:
Margin = Corr. Ampl. — Limit

5.3.5Radiated Emission Test Data

Vertical Polarization

1000 dBu¥/m

: : Limit: —
50 5 5 WG —]
20
70 I
60
| 7 ¥ s e
WWMMMWWW 10! 12 !
0 WM g L o /
un_,w\.m‘wmww" o !
30 o
20
10
0.0

1000.0000 1500.00 2000.00 2500.00 3000.00 3500.00 4000.00 4500.00 5000.00 5500.00 6000.00 MHz

No. (Fdi‘l') (3533';"% F(ant)or (dgi?ﬂ:n) (dEl?LnC;ftm) “Tiiagi” Detector)  Remark
1 1808500 978 | 3031 | 4009 | 7000 |-29.91| peak
> 7808500] 012 | 3031 | 30.19 | 50.00 |-19.81| AVG
3 2422500 1204 | 3238 | 4442 | 7000 |-2558| peak
2 2422500| 174 | 3238 | 3412 | 50.00 |-15.88] AVG
5 3658500 1102 | 3511 | 4613 | 74.00 |-27.87| peak
5 3658500] 138 | 3511 | 3649 | 54.00 |-1751] AVG
7 4284500 1205 | 3681 | 48.86 | 7400 |-25.14| peak
g 4284500 140 | 3681 | 3821 | 5400 |-15679] AVG
9 4904000] 1248 | 3854 | 5102 | 7400 |-2298| peak
10 4904000 280 | 3854 | 4134 | 5400 |-1266] AVG
T 5782.000| 1237 | 4035 | 5272 | 74.00 |-2128| peak
12 5782.000] 094 | 4035 | 4129 | 54.00 |-1271] AVG

Waltek Testing Group (Foshan) Co., Ltd.
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Horizontal Polarization
100.0 dBu¥/m
Limit: —
80
70 ]
60
; @ e
50 7o U S Mo
% I YR pah : 12
40 (. MWW : i °
WMWWW H 5 :
30 2 ;
20
10
0.0 ; ; ;
1000.0000 1500.00 2000.00 2500.00 3000.00 350000 4000.00 4500.00 5000.00 5500.00 6000.00 MH=z
Freq. Reading | Factor Result Limit |Margin
No- | MHz) |(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (@B) |Petectr| Remark
1 1650.000] 9.27 30.07 39.34 70.00 |-30.66| peak
2 1650.000] -0.86 30.07 29.21 50.00 |-20.79] AVG
3 2007.000( 942 30.63 40.05 70.00 |-29.95| peak
4 2007.000( -0.39 30.63 30.24 50.00 |-19.76] AVG
5 2808.500( 10.87 33.44 44.31 70.00 |-25.69| peak
6 2808.500( 0.54 33.44 33.98 50.00 |-18.02] AVG
7 3787.500( 11.05 35.42 46.47 74.00 |-27.53| peak
8 3787.500| 0.79 3542 36.21 54.00 |-17.79| AVG
9 49425001 11.40 38.64 50.04 74.00 |-23.96| peak
10 4942 500 1.53 38.64 40.17 54.00 |-13.83] AVG
11 5427.000] 1244 39.48 51.92 74.00 |-22.08| peak
12 5427.000( 1.89 39.48 41.37 54.00 |-12.83] AVG
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6 Immunity Test Results

6.1 Performance Criteria

Performance criterion A: The equipment shall continue to operate as intended without operator
intervention. No degradation of performance or loss of function is allowed below a performance level
specified by the manufacturer when the equipment is used as intended.

Performance criterion B: After the test, the equipment shall continue to operate as intended without
operator intervention. No degradation of performance or loss of function is allowed, after the application of
the phenomena below a performance level specified by the manufacturer, when the equipment is used as
intended. During the test, degradation of performance is allowed. However, no change of operating state
or stored data is allowed to persist after the test

Performance criterion C: Loss of function is allowed, provided the function is self-recoverable, or can be
restored by the operation of the controls by the user in accordance with the manufacturer’s instructions.
Functions, and/or information stored in non-volatile memory, or protected by a battery backup, shall not be
lost.

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

Test Requirement .............
Test Method ...........ccee...
Test Result ........cccoevveeeee,
Discharge Impedance ......

Discharge Voltage............

Polarity .......ccccvvveeeeeeiins
Number of Discharge.......
Discharge Mode................

Discharge Period..............

6.2.1E.U.T. Operation
Operating Environment:
Temperature ........ccccceenn...
Humidity .....cccoovvvieeiniinenn,
Barometric Pressure .......
EUT Operation:

Input Voltage....................

Operating Mode................

EN 55035
IEC 61000-4-2
Pass

33002 / 150pF

Air Discharge: +8kV
Contact Discharge: *4kV
HCP & VCP: +4kV

Positive & Negative
Minimum 10 times at each test point
Single Discharge

1 second minimum

22.1°C
50.4%RH
100.9kPa

AC 230V/50Hz for mode 1; Battery 3.7V for mode 2

Mode 1: Working mode with AC input
Mode 2: Working mode with battery operated

6.2.2Block Diagram of Setup

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

Typical position for indirect
discharge to HCP

—
/-/ Typical position for direct
e discharge to EUT
Power supply N;ﬂ
~ 7

Insulatin Typical position for indirect
support 8 discharge to VCP

\ Horizontal coupling plane
\\ (HCP) 1.6 m 08 m

Protective conductor
/

. Ground reference
\\p\ans (GRP)
™~

\\
.

S ducting table_~"
\\uu\mn ucting table -~

~_
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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) Pecr:frci)trer?izrr]]ce 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) Peé];?t;n:iz?lce 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.
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6.3 Continuous RF Electromagnetic Field Disturbances

Test Requirement ..........
Test Method ...................
Test Result ........ccccceeee.
Frequency Range ..........
Testlevel ..c.ccoooovveeeninnen.
Modulation .....................
Face of EUT........cccceeunee.
Antenna polarisation.....

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

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

Input Voltage..................

Operating Mode..............

EN 55035

IEC 61000-4-3

Pass

80MHz to 1000MHz, 1800MHz, 2600MHz, 3500MHz, 5000MHz
3V/m

80%, 1kHz Amplitude Modulation.

Front, Back, Left, Right

Horizontal & Vertical

3m

21.3°C
51.7%RH
101.4kPa

AC 230V/50Hz for mode 1; Battery 3.7V for mode 2

Mode 1: Working mode with AC input
Mode 2: Working mode with battery operated

6.3.2Block Diagram of Setup

The Radio-frequency electromagnetic fields Immunity test was performed in accordance with the IEC

61000-4-3.

Field generating
antenna

AV

Uniform
field area

Wiring <3 m bundled
non-inductively
to 1 m overall length

~.

P~
i
I
=
1
Non-conducting 1
table j

! Wiring overall
length <1 m as is

Wiring =3 m or not
specified. lluminated length
shall be 1 m

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

/ IEG 03406
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6.3.3Test Results

ooy | paceoreur | Aeme | fes | Siep | Dwel | Pertamance | gy
1033;/?'_'2 Front, Back, Left, Right | Horizontal 3V/m 1% 1s A Pass*

L Front, Back, Left, Right Vertical 3V/m 1% 1s A Pass*

1000MHz

1800MHz Front, Back, Left, Right | Horizontal 3V/m 1% 1s A Pass*
1800MHz Front, Back, Left, Right Vertical 3Vim 1% 1s A Pass*
2600MHz Front, Back, Left, Right | Horizontal | 3V/m 1% 1s A Pass*
2600MHz Front, Back, Left, Right Vertical 3Vim 1% 1s A Pass*
3500MHz Front, Back, Left, Right Horizontal 3V/im 1% 1s A Pass*
3500MHz Front, Back, Left, Right Vertical 3V/im 1% 1s A Pass*
5000MHz Front, Back, Left, Right Horizontal 3Vim 1% 1s A Pass*
5000MHz Front, Back, Left, Right Vertical 3Vim 1% 1s A Pass*
Remark:

* During the test no deviation was detected to the selected operation mode(s)
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6.4 Electrical Fast Transients (EFT)

Test Requirement ..........
Test Method ...................
Test Result ........ccccceeee.
Test Level ....ccocvveennnnen.
Polarity .......cccccvveeeeeennns
Repetition Frequency....
Burst Duration ...............

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

6.4.1E.U.T. Operation
Operating Environment:
Temperature.........ccc......
Humidity .....ccccoevviieeennnn
Barometric Pressure.....

EUT Operation:
Input Voltage..................

Operating Mode..............

EN 55035

IEC 61000-4-4
Pass

1.0kV on AC Mains
Positive & Negative
5kHz

5/50ns

2 minutes per level & polarity

21.8°C
50.6%RH
100.9kPa

AC 230V/50Hz

Working mode with AC input
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6.4.2Block Diagram of Setup

Page 28 of 41

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.
Bonding connectors shall be

.
\ “
as short as possible. NN

Capacitor
or clamp

~
N
~

Lines/terminals
to be tested

EUT
\ \
\
\

Y,

A\ S A
. ) ) — Insulating
Lines Decoupling Coupling | support
network device .
/ | . N
7

4

Ground reference plane

i

Electrical fast

7

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

transient/burst $——
generator t-

7//7///////////////////////////////////7////'////,
Ground reference plane

\\ Length to be specified in the test plan.
This length should

be <1m

JEC 900/04
6.4.3Test Results
Test Port Test Level(kV) Performance Criterion Result
Line-Neutral +1.0 B Pass*
Remark:

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

Test Requirement .......... : EN 55035

Test Method ................... . |IEC 61000-4-5

Test Result ........c.ccceeee. . Pass

Testlevel .cccovveeeninnnen. :  £1kV Live to Neutral, £2kV Live to PE and Neutral to PE

Interval .........cccoveeeeennnnn. . 60s between each surge

No. of surges......cccceee.... . five positive and five negative pulses each at 0°, 90°, 180° and at 270°

6.5.1E.U.T. Operation

Operating Environment:

Temperature................... 1 21.6°C
Humidity ......ccccvvvieeeeennne : 50.8%RH
Barometric Pressure..... : 100.9kPa

EUT Operation:
Input Voltage.................. : AC 230V/50Hz

Operating Mode.............. - Working mode with AC input

6.5.2Block Diagram of Setup

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

Combination wave
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6.5.3Test Result
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\

Test Port Applied Voltage (kV) Performance criterion Result
Between Phase And Phase *1 B N/A

Between Live And Neutral +1 B Pass*
Between Live And Earth 12 B N/A
Between Neutral And Earth 12 B N/A

Remark:

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

Waltek Testing Group (Foshan) Co., Ltd.
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6.6 Continuous Induced RF Disturbance

Test Requirement .......... EN 55035
Test Method ................... IEC 61000-4-6
Test Result .......ccccoeounee. . Pass

Frequency Range ..........
Testlevel ..........ccoooe.

Modulation .........cccee.....

6.6.1E.U.T. Operation
Operating Environment:
Temperature.................. 1 21.4°C
Humidity .......cccveveeeeennne : 51.1%RH
Barometric Pressure..... . 100.9kPa
EUT Operation:

Input Voltage.................. : AC 230V/50Hz

Operating Mode.............. :

6.6.2Block Diagram of Setup

Page 31 of 41 \

0.15 to 10MHz, 10 to 30MHz, 30 to 80MHz
3V r.m.s. /3~1Vr.m.s./ 1V r.m.s. (unmodulated emf into 150 Q)
80%, 1kHz Amplitude Modulation.

Working mode with AC input

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

L7 < 0,3 m where possible
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* During the test no deviation was detected to the selected operation mode(s)

Reference No.: WTF24F04094124W Page 32 of 41 \
6.6.3Test Results

Frequency Line I_Te(?/sgl Modulation 2:52 I_?_;’r\fél Pecr:fr(i)trenr]iigce Result
oz | 2WeAS | svims, | WM | e | 35 | x| e
Sowtiz | Supply Cables | vrms. | Amp Mo, | 1% | 3 A Pass*
Sggﬂh';li;o Suzp\rﬁ\ll)i/rggtfl:es VEm's. 2?1:/; t/lkoHdZ. 5% 12 & <
Remark:

g -

ImiINN" A& J

Waltek Testing Group (Foshan) Co., Ltd.

http://www.waltek.com.cn WT-510-201-12-A



http://www.waltek.com.cn/

Reference No.: WTF24F04094124W Page 33 of 41

6.7 Voltage Dips and Interruptions

Test Requirement ...........ccce..... :  EN 55035

Test Method .......ccoovcveeiiiiienns : IEC 61000-4-11

Test Result ......cccveveviiieeiieenns . Pass

Test Level(Voltage reduction) : >90% &30 % of Induction
No. of Dips / Interruptions ....... : 1 per Level at 20ms intervals

6.7.1E.U.T. Operation

Operating Environment:

Temperature..........cccoeeeeeeeeenennn. i 21.7°C
Humidity ....ccooevviiiiiiiiieeiee, : 50.9%RH
Barometric Pressure............... : 100.9kPa

EUT Operation:
Input Voltage.......ccccceeveveeeeenenn. . AC 230V/50Hz

Operating Mode............cceeenneee. :  Working mode with AC input

6.7.2Block Diagram of Setup

The Voltage Dips and Interruptions Immunity test was performed in accordance with the IEC 61000-4-11.
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6.7.3Test Results
Test Level | Performance 50Hz 60Hz
Test Item o o
in %U+ criterion it Result Duration Basar
<5 B 0.5 Pass* 05 Pass*
Voltage Dips
70 C 25 Pass* 30 Pass*
Voltage <5 C 250 Pass* 300 Pass*
Interruptions

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

~y

1T AN TN we| J



http://www.waltek.com.cn/

Reference No.: WTF24F04094124W Page 35 of 41 @

7 Photographs — Test Setup

7.1 Photograph — Mains Terminal Disturbance Voltage Test Setup
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7.3 Photograph — Radiated Emission Test Setup, 1GHz to 6GHz
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7.5 Photograph — Continuous RF Electromagnetic Field Disturbances 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
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8 Photographs — Constructional Details

8.1 EUT - External Photos

Waltek Testing Group (Foshan) Co., Ltd.
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8.2 EUT —Internal Photos
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