TEST REPORT

Reference NO..........cccecueee : WTF26F06175850W004

Applicant........cccccoeiiieneennn : Mid Ocean Brands B.V.

AdAress....ccccoecvveeiiciienennn : Unit 711-716, 7/F., Tower A, 83 King Lam Street, Cheung Sha Wan,
Kowloon, Hong Kong.

Manufacturer .................... : 114276

AdAress.....ccccceveiicienennn :

Product Name.................... 3 Portable radio with LED torch

Model NO. ....ccoeeviiiiiiieiiene : MO2746

Test specification.............. : EN 55032:2015+A11:2020+A1:2020

EN 55035:2017+A11:2020
ETSI EN 301 489-1 V2.2.3 (2019-11)
ETSI EN 301 489-9 V2.1.1 (2019-04)

Date of Receipt sample .... : 2026-06-23

Date of Test ......ccoevcvvveennnn. : 2026-06-24 to 2026-06-26
Date of ISSU€.......ccevveerinenne : 2026-07-17

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

Test Result.........ocoveeennnnen. : 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,
Shunde District, Foshan, Guangdong, China
Tel:+86-757-23811398 Fax:+86-757-23811381 E-mail:inffo@waltek.com.cn

Tested by: Approved by:
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Roy Hong Danny Zhou d
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1 Test Summary
Emission
Test Test Requirement Test Method Class / Severity Result
Conducted Emissions ETSI EN 301 489-9 ETSI EN 301 489-1V2.2.3 | Table A.10 of N/A
V2.1.1 EN 55032 EN 55032
Table A.4 and
. B 1A ETSI EN 301 489-9 ETSI EN 301 489-1 vV2.2.3
Radiation Emission V211 EN 55032 Table A.5 of Pass
i EN 55032
Harmonic Current ETSI EN 301 489-9 ETSI EN 301 489-1 V2.2.3 Clause 7 of N/A
Emissions V2.1.1 EN IEC 61000-3-2 EN IEC 61000-3-2
Voltage Fluctuations ETSI EN 301 489-9 ETSI EN 301 489-1 V2.2.3 Clause 5 of N/A
and Flicker V2.1.1 EN 61000-3-3 EN 61000-3-3
mmunity
Test Test Requirement Test Method Class / Severity Result
Electrostatic Discharge| ETSI EN 301 489-9 S ENEQ;\:);:&?; s +2/+4 kV Contact Pass
(ESD) V2.1.1 EN 61000-4-2 +2/+4/+8 kV Air
Radio frequency ) ETSI EN 301 489-1 vV2.2.3 3
electromagnetic field S EVNZI:.’IOi A EN 55035 3V/r£r,nSO ﬁ’OEkHZ’ Pass
(80 MHz to 6 000MHz) ol EN 61000-4-3 P )
Fast Transients ETSIEN 301 489-9 | C1of EN 301 489-1V22.3
Common Mode (EFT) V211 EN 55035 AC+0.5/1.0kV N/A
o EN 61000-4-4
ETSIEN301489-9 | C1o ENS014891V2231 iy pmt
Surge V211 EN 55035 12KV C.M.£ N/A
B EN 61000-4-5 A i
RF common mode ETSI EN 301 489-1 V2.2.3 >
0,15 MHz to 80 MHz S, E\;\lz?ioi #EE EN 55035 31\|/<r|_r{‘zsfr:?f)'$2 Of” N/A
(CS) S EN 61000-4-6 B
0 % UT* for
. ETSI EN 301 489-1 V2.2.3 | 0.5per 0 % UT*
?ﬁ?gﬁﬂe t'i?)'rﬁ’ss’ and =l E\L\;?’loi 489-9 EN 55035 for Lper 70 % N/A
P o EN 61000-4-11 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
AM Amplitude Modulation
T Differential Mode
I Common Mode
x U+ is the nominal supply voltage
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3 General Information

3.1 General Description of E.U.T.

Product Name.............. :
Model No. .....ccceeeeeeee. :

Remark ......cccooeevvevnnnnnnns 3

Portable radio with LED torch
MO2746

3.2 Details of E.U.T.

Technical Data............

Type-C Input: DC 5V, 1A
USB-A Output: DC 5V, 0.5A
Capacity: 3.7V, 1200mAh

3.3 Description of Support Units

The EUT has been tested as an independent unit. MO2746 is the test sample. The full tests were
performed in the 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+A1:2020

EN 55035:2017
+A11:2020

ETSI EN 301 489-1
V2.2.3 (2019-11)

ETSI EN 301 489-9
V2.1.1 (2019-04)

Electromagnetic compatibility of multimedia equipment - Emission
Requirements

Electromagnetic compatibility of multimedia equipment - Immunity requirements

ElectroMagnetic Compatibility (EMC) standard for radio equipment and
services; Part 1: Common technical requirements; Harmonised Standard for
ElectroMagnetic Compatibility

ElectroMagnetic Compatibility (EMC) standard for radio equipment and
Services;

Part 9: Specific conditions for wireless microphones, similar Radio Frequency
(RF) audio link equipment, cordless audio and in-ear monitoring devices;
Harmonised Standard covering the essential requirements of article 3.1(b) of
Directive 2014/53/EU

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.

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.

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



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

Reference No.: WTF26F06175850W004

4
4.1

Equipment Used during Test

Equipment List

Page 6 of 22

[ 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 2026-01-04 | 2027-01-03
2. LISN R&S ENV216 101343 2026-01-04 | 2027-01-03
3. Cable HUBER+SUHNER| CBL2-NN-6M 223NN624 2026-01-04 | 2027-01-03
4. Switch CD RSU-A4 RSUA4008 | 2026-01-04 | 2027-01-03

[IMains Terminal Disturbance Voltage 2#(Conducted Emission)

Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1. EMI Test Receiver R&S ESCI 101178 2026-01-04 | 2027-01-03
2 LISN R&S ENV216 101215 2026-01-04 | 2027-01-03
3 Cable 22 Timessy'\s"tgr?:"a"e R 2026-01-04 | 2027-01-03
4. Switch ESE RSU/M2 2026-01-04 |2027-01-03

[ IMains Terminal Disturbance Voltage 3#(Conducted Emission)

ltem Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1. EMI Test Receiver R&S ESR3 102842 2026-01-04 | 2027-01-03
2 LISN R&S ENV216 101542 2026-01-04 | 2027-01-03
3. Cable 12 YIHENG A ) 2026-01-04 | 2027-01-03
4 Manual RF Switch Top Precision SW-2 RSU0402 2026-01-04 | 2027-01-03

XIRadiated Emission (30MHz to 1GHz) 1#
ltem Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1, | 3MSemi-anechoic | o \NGEHUANG| 9mx6mx6m 2024-01-05 | 2027-01-04
Chamber
2. EMI Test Receiver R&S ESR7 101566 2026-01-04 | 2027-01-03
3. | TMogBroadband | sehwarzBECK | VULBO162 | 9162117 | 2026-01-10 | 2027-01-09
4. Cable 20 Timessy'\s"tig;?;"’a"e S e 2026-01-04 |2027-01-03
5. Cable 21 Timessy'\s"ttrf;’va"e RGZZ%’QMNM' 2026-01-04 | 2027-01-03
[ JRadiated Emission (30MHz to 1GHz) 2#

Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date

Sl SEI SRR YIHENG 9mx6mx6m  [YH2021071801| 2024-01-06 |2027-01-05
Chamber

2. EMI Test Receiver R&S ESR7 102454 2026-01-04 | 2027-01-03

3. T”'OgArireﬁdaba”d SCHWARZBECK | VULB 9163 01418 2026-02-08 |2027-02-07

4. Cable 14 YIHENG LNMMRSZ&O;JE- 2026-01-04 | 2027-01-03

Waltek Testing Group (Foshan) Co., Ltd.
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[ JRadiated Emission (1GHz to 6GHz) 1#
Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1, | 3mSemi-anechoic | o \NGCHUANG| 9mx6mxem : 2024-01-05 | 2027-01-04
Chamber
2. EMI Test Receiver R&S ESR7 101566 2026-01-04 | 2027-01-03
3. | Proalband Hom | schwaRZBECK | BBHA9120D | 01561 | 2026-01-06 | 2027-01-05
4. é%if:'l%aﬁﬁ Times-Microwave |  CBL5-NN z 2026-01-04 | 2027-01-03
5. Preamplifier Lunar EM LNA1G18-40 | 20160501002 | 2026-01-05 | 2027-01-04
[ JRadiated Emission (1GHz to 6GHz) 2#
ltem Equipment Manufacturer Model No. Serial No. Cal Date Due Date
Ly gt gl YIHENG 9mx6mx6m  |YH2021071801| 2024-01-06 | 2027-01-05
Chamber
2. EMI Test Receiver R&S ESR7 102454 2026-01-04 | 2027-01-03
3: Broa:;}?:gga"'om SCHWARZBECK | BBHA9120D 02465 2026-01-06 | 2027-01-05
4 E:aob?))\(/lzllc(;alglz(; T|meSsyI;/It|ecrrT?gNave SFT2057NMSM ) 2026-01-04 | 2027-01-03
5. Preamplifier Tonscend TAP0118045 | AP21J806168 | 2026-01-05 | 2027-01-04
[ JHarmonics and Flicker Measuring System
Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
Harmonics and
1. Flicker Measuring YUANFANG HFM-3000 V200 2026-01-05 | 2027-01-04
System
XIESD
Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1. ESD Simulator TESEQ NSG437 521 2026-01-06 | 2027-01-05
[ IEFT & Voltage Dips and Interruptions
Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1. EMS test system TESEQ NSG3040 1858 2026-01-04 | 2027-01-03
2. Step transformer TESEQ INAG6501 206 2026-01-04 | 2027-01-03
3. Coupling clamp TESEQ CDN8014 31405 2026-01-04 | 2027-01-03
[ISurge
Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1. Surge Simulator TESEQ NSG3060 1395 2026-01-04 | 2027-01-03
[ JIinjected Currents
Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
b | SR R gy TESEQ NSG4070 45345 2026-01-04 | 2027-01-03
test system
2. CDN TESEQ CDN MO016 31586 2026-01-04 | 2027-01-03
3. EM Clamp TESEQ KEMZ801 32362 2026-01-04 | 2027-01-03
4. 6dB Attenuator TESEQ ATN6075 32122 2026-01-04 | 2027-01-03

Waltek Testing Group (Foshan) Co., Ltd.
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XIRadio-frequency electromagnetic fields
Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1. | RF Power Amplifier | MICOTOP MPA'Sgélooo' MPA2405139 | 2026-01-19 | 2027-01-18
2. | RF Power Ampifier | MICOTOP | MEAOY" | MPA2405140 | 2026-01-04 | 2027-01-03
Stacked double
3. | logarithmic periodic | SCHWARZBECK S e 142 2026-01-05 |2027-01-04
SPECIAL
antenna
Stacked double
4. | logarithmic periodic | SCHWARZBECK| STLP 9149 476 2026-01-05 |2027-01-04
antenna
5. e el Agilent N5181A | MY48180720 | 2026-01-05 | 2027-01-04
generator
6. Power meter RS NRPGA 101133 2026-01-04 | 2027-01-03
[]: 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
(Condicted Emission 2#) FARATRONIC EZ-CON FARAD-3A1.1+
EMI Test Software
(Conducted Emission 34) FARATRONIC EZ-EMC EMC-CON 3A1.1+
EMI Test Software
(Radiated Emission 1#) FARATRONIC EZ-EMC RA-03A1-2
EMI Test Software
(Radiated Emission 22) 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
4.3 Measurement Uncertainty
Test Item Frequency Range Uncertainty Note
Conducted Emission 150kHz~30MHz +2.6dB 1)
Radiated Emission 30MHz~1GHz +4.5dB )
Radiated Emission 1GHz~6GHz +4.5dB (2)

(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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4.4 Special Accessories and Auxiliary Equipment

Item Equipment Technical Data Manufacturer Model No.

1. / / / /

4.5 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 Ugspy, 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 limit.

If ULag is greater than Ugispr, then

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

-Non-compliance is deemed to occur if any measured disturbance level, increased by (Ui ag-Ucispr) , €XCEEDS

the disturbance limit.

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

5.1 Radiated Emission

Test Requirement ...........cc.c...... :
Test Method .........cccovviieiieens d
Frequency Range ..........c.......... :
Class/Severity ......ccccccuecveeeennne :

[B)1=] (=To3 (o ] :

5.1.1 EUT Operation:

Operating Environment:

Temperature........ccccevvvveiieneeenenns :
Humidity ....ccoeevviiiiiiiiieeieen, :

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

EUT Operation:

Input Voltage.......ccccoovvveeeiinnenn, :
Operating Mode........cccccceeeeneee :

5.1.2 Test Setup

ETSI EN 301 489-9, EN 55032

ETSI EN 301 489-1, EN 55032, Class B
30MHz to 1GHz

Class B/ Table A.4 of EN 55032

Peak for pre-scan (120kHz Resolution Bandwidth Below 1GHz;
1MHz Resolution Bandwidth Above 1GHz)

22.4°C
51.3%RH
101.2kPa

Battery 3.7V
AM mode; FM mode

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

Anechoic 3m Chamber

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

Turn Table

ANa e Network

Waltek Testing Group (Foshan) Co., Ltd.
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5.1.3 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

5.1.4 Test Result
AM mode
Antenna Polarization: Vertical

700 dBu/m

B | e T T b b

-30.0 H H H H H H H H H
20,000 ‘;ﬂ él] ED 70 g0 I I I éUl] ‘iﬂﬂ 5‘00 EDD ?I'l:l] Il]I]l].ll MHz
No. (Fru;ilc.‘z'} (ggﬁglprg) F(ggf ' (dFEEi?Jfijflrtn} (cula_mtm) M(?ﬁrag;n Detector | Remark
1 331530| 626 | 1220 | 1846 | 4000 |-2154 QP
2 531872| 343 | 1431 | 1774 | 4000 |-2226 QP
3 603013 378 | 1382 | 1760 | 4000 |-2240 QP
4 2170871 555 | 1421 | 1976 | 4000 |-2024] QP
5 7042261| 378 | 2418 | 2796 | 4700 |-19.04] QP
6 96756757| 117 | 2775 | 2892 | 4700 |-1808] QF

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

dBuV/m

-30. ! H ! H ! ! ! H
3‘1.[“]“ JIH] 5‘“ ED 7O 20 I éﬂl] il]l] él]u II;IJIJ %l]] I Il]I]ﬂ.ll MH=z
No. (i;ig} (3533';% F(?lgf ' (d%i?;jflrtn} (dé_:.ln\:’l.}m) M(;éng}m Detector | Remark
1 505768| 021 | 1379 | 1400 | 4000 | 2600 QP
2 1933655 362 | 1229 | 1591 | 4000 |-2409] QP
3 2206945 591 | 1429 | 2020 | 4000 |-19.80] QP
4 6235455 064 | 2206 | 2360 | 4700 |-2340] QF
5 7042261 471 | 2418 | 2889 | 4700 |-1811] QP
6 9702938| 095 | 2777 | 2872 | 4700 |-1828| QP

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

Page 13 of 22

FM mode

700 dBuV/m

Limit: —_
B | U SN U b e OO OO SO ..... .S
: : L : |
a0
40
Jo
20
10
1]
-10
-20
-a0.g : : : : : Lo
20,000 A0 a0 &0 7O 8O 300 400 00 &00 70O 1000.0 MHz
Freq. Reading | Factor | Result Limit |Margin
No- | MHz)  |(dBuvim)| (dB) |(dBuv/m)|(dBuvim)| (dB) |Detector| Remark
1 475584 110 | 1434 | 1324 | 5200 |-3876| QP
2 583051| 169 | 1425 | 1256 | 5200 |-3044] QP
3 1065343| 085 | 1200 | 1214 | 5200 |-39.88| QP
4 2926734| 048 | 1561 | 1513 | 5200 |-36.87| QP
5 567.0198] 028 | 2266 | 2238 | 5600 |-3362] QP
6 956.4438| 120 | 2764 | 2803 | 5600 |27.07] QF

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

dBu¥/m

-30. H ! ! H ! ! H
3‘1.[“]“ JIH] éﬂ E0D 7O éu I il]l] él]u E00 %l]] I Il]I]ﬂ.ll MH=z
No. (i;ig} (Z‘Sﬁi',',!‘n%) F(?lgf ' (d%i?;jflrtn} (dé_:.ln\:’l.}m) M(;éng}m Detector | Remark
1 576343| 066 | 1435 | 1360 | 5200 | 3831 QP
2 1060498 169 | 1302 | 1133 | 5200 |4067| QP
3 366.8231| 028 | 17.90 | 1762 | 5600 |-3838| QP
4 5680261 011 | 2226 | 2215 | 5600 |-3385 QF
5 7042261 194 | 2418 | 2612 | 5600 |-2988 QP
6 9082483| 052 | 27.93 | 2845 | 5600 |-27.55 QP
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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

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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6.2 Electrostatic Dlscharge(ESD)

Test Requirement ........ccc......... :
Test Method ...........cccviieeeennns :
Discharge Impedance.............. ;

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

Polarity .......ccccvvieeeeeeeecciieee, :
Discharge Repeat Times......... :
Discharge Mode............c..c....... :

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

6.2.1 E.U.T. Operation

Operating Environment:

Temperature...........occcvvveeeeeennne :
Humidity ..o :

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

EUT Operation:

Input Voltage........ccccocvveeeninnenn. 3

Operating Mode.......ccccceeeeennns :

ETSI EN 301 489-9, EN 55035
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

24.4°C
54.6%RH
100.6kPa

Battery 3.7V
AM mode; FM mode

6.2.2 Block Diagram of Setup

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

7’
'
7

Horizontal Coupling Plane

, 7 Vertical Coupling Plane

s Jinsulating support
/

0.8m

470k oh
470k ohm rr[ll

€ —-—-—-=-=—===
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6.2.3 Test Result

Page 17 of 22

Direct Discharge Performance Criteria
Discharge Level (kv) |Performance| Test point Contact Discharge Air Discharge
Criterion
12 [ +4 /48 B 1 N/A Pass*
12/ +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) Peéfr?tg?ii?]ce Test Point Horizontal Coupling Vertical Coupling
12/ +4 B 1 Pass* Pass*
Remark:
Test points 1. All sides
* During the test no deviation was detected to the selected operation mode(s)
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6.3 RF Electromagnetic Field (80MHz to 6 000MHz) (RS)

Test Requirement ........ccc......... :
Test Method ...........ccoeeeiiiieenne :
Face of EUT.......ccovvvieeiiienen. :
Frequency Range .................... :
Test Level e, :
Modulation .........ccccceveveeeeiiinnen. :

Antenna polarisation............... ;

6.3.1 E.U.T. Operation

Operating Environment:

Temperature........c.cccoecvvveeenennnn, :
Humidity .....oocvvieieiiiiiiiiceee, \

Atmospheric Pressure............. d

EUT Operation:

Input Voltage........ccccoeuvveeeninneen. :

Operating Mode.......cccccceeeeennnees i

ETSI EN 301 489-9, EN 55035
ETSI EN 301 489-1, EN 61000-4-3
Front, Back, Left, Right

80MHz to 6 000MHz

3V/im

80%, 1kHz Amplitude Modulation.

Horizontal& Vertical

24.4°C
54.6%RH
100.6kPa

Battery 3.7V
AM mode; FM mode

6.3.2 Block Diagram of Setup

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

Anechoic Chamber

|'EU'I"|

Gestockte Breitband
( S tacked)

Log.-per.Antenna

3m
T SF >|

Absorbers

Signal Generator|__| RF- Amplifier
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6.3.3 Test Result

Frequency | Faceof BUT | SRR | lovel | Sive | Time | | Criteron | Resul
iggﬂoﬁdg Front, Back, Left, Right | Horizontal 3Vim | 1% 1s A Pass*
iggﬂokl:/zl;g Front, Back, Left, Right Vertical 3Vim 1% 1s A Pass*
1288?&;50 Front, Back, Left, Right Horizontal 3V/m 1% 1s A Pass*
12883/:\75';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)
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7 Photographs - Test Setup

7.1 Photograph - Radiated Emissions Test Setup

= —

=L 1 & - -?7 m
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7.2 Photograph - RF Electromagnetic Field Test Setup
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7.3 Photograph - ESD Test Setup
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8 Photographs — EUT Constructional Details

Please refer to “ANNEX” (Reference No. WTF26F06175850W).
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1 Test Summary
EMISSION
Class /
Test Item Test Standard . 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
St Rt S EN IEC 55015:2019+A11:2020 Clause 453 | Pass
1000MHz
IMMUNITY (EN IEC 61547:2023)
Test Item Test Method Class / Severity Perfo_rmr_;mce Result
Criteria
A +
Electrostatic Discharge(ESD) IEC 61000-4-2:2008 | *4 KV Contact B Pass
+8 kV Air
Radio-Frequency
- IEC 61000-4-3: 3V/m, 80%, 1kHz,
Electromagnetic Fields (80MHz to 2006+ A1+A2 Amp. Mod. A Pass
1GHz)
» . ) AC £1.0kV
Electrical Fast Transients (EFT) IEC 61000-4-4:2012 DC +0.5KV B Pass
Surge IEC 61000-4-5: 10.5, £1kVD.M.T c Bhe
g 2014+A1 +1, +2kV C.M.1
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
T Differential Mode
I Common Mode
X Ur is the nominal supply voltage
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3 General Information

3.1 General Description of E.U.T.

Product Name.............. . Portable radio with LED torch
Model No. .................... . MO2746
Remark ......cccooeevvevnnnns -

3.2 Details of E.U.T.

Technical Data............ :  Type-C Input: DC 5V, 1A
USB-A Output: DC 5V, 0.5A
Capacity: 3.7V, 1200mAh

3.3 Description of Support Units

The EUT has been tested as an independent unit. MO2746 is the test sample. The DV, LOOP 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 tests under AC input condition were performed with the AC adapter
specified by the laboratory. The Loop, 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 IEC 55015:2019 Limits and methods of measurement of radio disturbance characteristics

+A11:2020 of electrical lighting and similar equipment

EN IEC 61547:2023 Equipment for general lighting purposes - EMC immunity requirements

EN IEC 61000-3-2:2019 Electromagnetic compatibility (EMC) - Part 3-2: Limits - Limits for

+A1:2021+A2:2024 harmonic current emissions (equipment input current up to and including
16 A per phase).

EN 61000-3-3:2013 Electromagnetic compatibility (EMC) - Part 3-3: Limits - Limitation of

+A1:2019+A2:2021 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.

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.

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.
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4 Equipment Used during Test
[ ]Conducted Disturbance for Wired Network Port (9kHz to 30MHz) 1#
Iltem 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
XlConducted Disturbance for Wired Network Port (9kHz to 30MHz) 2#
Iltem 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 TlmeSsyl\s/ItlgrrT(]);Nave LMngS?ggMBMNM- & valid
4 Switch ESE RSU/M2 Valid
[JConducted Disturbance for Wired Network Port (9kHz to 30MHz) 3#
Iltem Equipment Manufacturer Model No. Serial No. Calibration Status
1. EMI Test Receiver R&S ESR3 102842 Valid
2 LISN R&S ENV216 101542 Valid
3. Cable 12 viHENG  [MRISSE-NMNM: Valid
4. Manual RF Switch Top Precision SW-2 RSU0402 Valid
XRadiated 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, Th;ifehcr’lgps SCHWARZBECK HXYZ9170 000222 Valid
[ JRadiated 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. Th/:f]‘fe;‘r)]‘;ps SCHWARZBECK HXYZ 9170 9170-367 Valid
XRadiated Disturbance (30MHz to 1GHz) 1#
Item Equipment Manufacturer Model No. Serial No. Calibration Status
1, | 3M Semranechole | cANGCHUANG | 9mx6mxem Valid
2. | EMI Test Receiver R&S ESR7 101566 Valid
3. | ThlegBroadband | scpwarzBECK | VULB 9162 9162-117 Valid
. Cable 20 Timessy'\s"tigg?g"’a"e RG223-NMNM-10M Valid
5, Cable 21 Timessy'\s"tig;‘]’g’va"e RG223-NMNM-3M Valid
6. CDNE SCHWARZBECK CDNE M3 00083 Valid
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7. CDNE SCHWARZBECK CDNE M2 00092 Valid
[ IRadiated Disturbance (30MHz to 1GHz) 2#
Item Equipment Manufacturer Model No. Serial No. Calibration Status
b R YIHENG omx6mx6m | YH2021071801 Valid
2. EMI Test Receiver R&S ESR7 102454 Valid
3. | TriogBroadband | scpwarzBECK | VULB 9163 01418 Valid
4. Cable 14 viHENG  |-MR&40ENMSM: Valid
5. CDNE SCHWARZBECK CDNE M3 00083 Valid
. CDNE SCHWARZBECK CDNE M2 00092 Valid
}IESD
Iltem 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
Iltem Equipment Manufacturer Model No. Serial No. Calibration Status
1. Surge Simulator TESEQ NSG3060 1395 Valid
Xinjected Currents
Iltem Equipment Manufacturer Model No. Serial No. Calibration Status
1. Conczggi‘;s';gm“”“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
XRadio-frequency Electromagnetic Fields
Iltem 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-LOD0-6000- | MPA2405140 Valid
3, |ogs’;ﬁfrlfr$1?cd;eﬁgic SCHWARZBECK |  SLP0l28E 142 Valid
antenna
Stacked double
4. | logarithmic periodic | SCHWARZBECK STLP 9149 476 Valid
antenna
5, A”ag’gnseigt‘gl Agilent N5181A MY 46240792 Valid
6. Power meter RS NRPG6A 101133 Valid

[]: Not Used [X]: Used
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4.1 Software List
Description Manufacturer Model Version
EMI Test Software
(Conducted Disturbance 1#) FARATRONIC EZ-EMC EMEC-3A1
EMI Test Software
(Conducted Disturbance 2#) FARATRONIC EZ-CON FARAD-3A1.1+
EMI Test Software
(Conducted Disturbance 34) FARATRONIC EZ-EMC EMC-CON 3A1.1+
EMI Test Software
(LOOP 1#) FARATRONIC EZ-CON FARAD-3A1.1+
EMI Test Software
(LOOP 2#) FARATRONIC EZ-EMC EMC-CON 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
Radiated Immunity Test Software Chinese EMC EMS V1.0.0.0
4.2 Measurement Uncertainty
Test Item Frequency Range Uncertainty Note
Conducted Emission 9kHz~150kHz +2.6dB Q)
Conducted Emission 150kHz~30MHz +2.6dB (2)
Radiated Electromagnetic Disturbance 9kHz~30MHz +3.0dB (2)
Radiated Disturbance 30MHz~1GHz +4.5dB (2)

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

4.3 Special Accessories and Auxiliary Equipment

Item Equipment Technical Data Manufacturer Model No.
Input: AC 100-240V~, 50/60Hz, 0.5A
1. AC Adapter Output: DC 5V, 2A or DC 9V. 2A HUAWEI HW-090200CHO
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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 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 limit.

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) » €XCeeds

the disturbance limit.

Waltek Testing Group (Foshan) Co., Ltd.
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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 8.3
Test Result........cccoevveenee. . Pass

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

5.1.1 E.U.T. Operation

Operating Environment:

Temperature...................... . 20.8°C
Humidity .....coooooviieeeiiienn, © 49.3%RH
Atmospheric Pressure..... © 101.2kPa

EUT Operation:

Input Voltage.......ccccceeenneee . AC 240V/50Hz
Operating Mode................ . Charging + lighting + USB-A output mode

5.1.2 Block Diagram of Test Setup

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

I 80cm <« =80cm M[

40cm -
S
EUT _'% —

S80fm LISN_

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.
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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
110
100
30 .
""-‘._‘_-“
80
70 l
ey 15_QP
60 " \ -
50 !
LI '\
40 \% Ts«m a 5
30 At v m"jg&""ﬂmwﬁg‘\ ﬁ%
f k
20 Mﬂ‘&wﬁwﬂew N L Mol j pea
.‘l .|'~-" (B e ¥ I"I
10 S M MM *u-h.ﬂ.w\,ﬂ'J YAVG
0.0
0.003 002 004 008 0.15 (MHz) 10 20 40 80 30.000
Freq. Reading | Factor Result Limit |Margin
No- | MHz) | (@Buv) | (@B) | (dBuv) | (dBuv) | (aB) |Petecter| Remark
1 0.154| 3225 | 961 | 4186 | 6579 | 2393 OP
2 0.154| 1191 | 961 | 2152 | 5579 |-3427| AVG
3 0281| 2478 | 961 | 3439 | 6079 | 2640] QP
2 0281| 1141 | 961 | 2102 | 5079 |2977| AVG
5 0582| 2641 | 965 | 3606 | 5600 |-1994] QP
6 0582| 1937 | 965 | 2902 | 4600 |-1698] AVG
7 1554 1746 | 972 | 27.18 | 5600 | 2882 QP
8 1554| 11561 | 972 | 2123 | 4600 | 2477 AVG
9 2733| 1614 | 978 | 2502 | 5600 |-3008] QP
10 2733| 1010 | 978 | 1988 | 4600 |2612] AVG
11 24904 2037 | 1033 | 3070 | 6000 |-2930] QP
12 74904 1201 | 1033 | 2234 | 5000 |-27.66 AVG
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Neutral Line

1200 dBuY
110
100
90 e
80 N
70
e o 15 QP
50 wh || _ 15_AVG
40 M L i W
30 Ay B, ] I
o
20 [ | | NI’ 2N L/‘WM#W}J% oak
el ‘_’,._-ﬁ.\ ~ A p
10 ! I | | - | T W Lw"""\@. mf
0.0 P! AYG
0.009 002 004 D.08 0.15 [(MHz] 1.0 2.0 4.0 8.0 30.000
o | ey | Contno | Factor | Rest T Lt g ] e
1 0171 29.73 9.53 39.26 6491 |-2565 QP
2 0.171 9.49 9.53 19.02 5491 |-35.89| AVG
3 0325 2257 9.55 3212 5958 |-2746| QP
4 0.325| 845 9.55 18.00 4958 | -31568| AVG
5 0582 2162 9.58 31.20 5600 |-2480 QP
6 0582 1274 9.58 22 32 4600 |-2368| AVG
7 1.005| 15.60 9.60 2520 5600 |-3080f QP
8 1.005| 650 9.60 16.10 4600 |-2990| AVG
9 1.603| 13.71 9.64 2335 5600 |-3265 QP
10 1.603| 650 9.64 16.14 4600 |-2986| AVG
11 25174 17.78 10.24 28 02 6000 |-3198| QP
12 25174 6.56 10.24 16.80 50.00 |-33.20f AVG
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5.2 Radiated Electromagnetic Disturbance, 9kHz to 30MHz

Test Requirement.............. . ENIEC 55015 Clause 4.5.2
Test Method ...........ceeee.. . ENIEC 55015 Clause 9.3.2
Test Result.......ccccoeiieeennnn. . Pass

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

5.2.1 E.U.T. Operation

Operating Environment:

Temperature....................... . 20.8°C
Humidity ......cccoovveeeeeiiinnee. : 49.3%RH
Barometric Pressure......... : 101.2kPa

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

Operating Mode.................. . Mode 1: Charging + lighting + USB-A output mode
Mode 2: Lighting + USB-A output mode

5.2.2 Block Diagram of Test Setup

The Radiated Electromagnetic Disturbance (9kHz to 30MHz) test was performed in accordance with the
EN IEC 55015.

2m (3%

F= Fenit- Absotber

5.2.3 Measurement Data

According to the data in section 5.2.4, the EUT complied with the EN IEC 55015 standards.
The maximised peak emissions from the EUT was scanned and measured for three loops. 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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5.2.4 Radiated Electromagnetic Disturbance Test Data, 9kHz to 30MHz

Charging + lighting + USB-A output mode

Loop X
100 dBuh
a0
a0
Fil
60
i)
40
30
15 LOOP
20
10 1 2 3
4 b
0 o 2
-10
-20
0.009 002 0.04 008 015 [MHz] 1.0 2.0 4.0 8.0 30.000
Reading Correct Measure-
No. Mk.  Freq.  Level Factor ment Limit  Over
MHz dBuA dB dBuA dBuA dB Detector Comment
1 12180 283 1.01 3.84 3283 -28499 apP
2 25740 582 122 7.04 2384 -16.80 QP
3 35260 794 125 9.19 2200 -12.81 apP
4 7.6020 008 1.40 1.48 2200 -2052 apP
5 117260 -1.96 1.58 -0.38 2200 -2238 ap
6 239820 181 0.93 2.74 2200 -19.26 apP
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Loop Y
100 dBui
90
a0
0
60
s
40
30
U 15_LO0OP
20
10
0
-10
-20
0.009 0.02 0.04 008 0.15 [MHz) 1.0 2.0 40 8.0 30.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuA dB dBuA dBuA dB Detector Comment
1 25380 6.00 1.29 7.29 2401 -16.72 QP
2 37700 661 1.26 7.87 2200 -1413 apP
3 58220 1.40 1.38 278 2200 -19.22 QP
4 96820 -1.50 1.33 -0.17 2200 -2217 apP
5 15.3100 -4.47 0.29 -4.18 2200 -26.18 QP
6 270580 19 -1.36 0.55 2200 -21.45 QP
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Loop Z
100 dB uf,
90
a0
Fil)
60
50
40
30
15_LO0OP
20
10 -
0
-10
-20
0.009 0.02 0.04 0.08 0.15 [MHz] 1.0 2.0 4.0 8.0 30.000
Reading Correct Measure-
No. Mk. Freq.  Level Factor ment Limit  Over
MHz dBuA dB dBuA dBuA dB Detector Comment
1 25180 696 1.27 823 2410 -1587 QP
2~ 3.7100 8.58 1.18 9.76 2200 1224 QP
3 §.0220 057 1.30 1.87 2200 -2013 QP
4 96740 -1.11 117 0.06 2200 -21.94 QP
5 156420 -1.18 -0.25 -1.43 2200 -2343 QP
G 236900 0.07 -017 -0.10 2200 -2210 QP
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Lighting + USB-A output mode

Loop X
100 dBuA

15_LODP

0.009 0.02 0.04 008 015 [(MHz) 1.0 2.0 4.0 8.0 J0.000
Reading Carrect Measure-
No. Mk. Freq.  Level Factor ment Limit  Over
MHz dBuA dB dBuA dBuA dB Detector Comment
1 25020 6.70 1.22 7.92 2418 -16.26 apP
2" 35820 753 1.25 878 2200 -13.22 apP
3 58280 0.77 1.29 2.06 2200 -19.94 ap
4 91790 -242 1.56 -0.86 2200 -22886 QP
5 13.8820 -2.34 1.51 -0.83 2200 -2233 QapP
6 257150 264 0.80 344 2200 -18586 apP

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




Reference No.: WTF26F06175850W001 Page 19 of 44 \

Loop Y
100  dBuA
90
a0
0
60
s
40
30
15_LO0OP
20
10
0
-10
-20
0.009 0.02 0.04 008 0.15 [MHz) 1.0 2.0 40 8.0 30.000
Reading Caorrect Measure-
No. Mk. Freq.  Level Factor ment Limit  Over
MHz dBuA dB dBuA dBuA dB Detactor Comment
1 24870 561 1.30 6.91 2425 -17.34 QpP
2 36410 875 1.27 10.02 2200 -11.98 QP
3 55510 128 1.37 265 2200 -19.35 QP
4 8.9580 -0.96 1.29 0.33 2200 -21.67 apP
5 148130 -1.25 0.40 -0.85 2200 -2285 QpP
6 26.3480 484 -1.29 3.65 2200 -1845 ap
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Loop Z
100  dBuA
90
g0
70
60
50
40
3o
15 _LOOP
20 2
10 3
0 4 b
-10
-20
0009 002 004 008 015 [MHz] 1.0 2.0 40 8.0 30.000
Reading Correct Measure-
No. Mk. Freg.  Level Factor ment Limit  Over
MHz dBuA dB dBuA dBuA dB Detector Comment
1 25380 652 1.27 7.79 2401 -1622 QF
2" 34860 1049 1.19 1168 2200 -1032 QP
3 58659 168 128 296 2200 -19.04 QP
4 10.0900 -1.43 1.13 -0.30 2200 -2230 QP
5 16.6140 -0.79 -0.49 -1.28 2200 -2328 QF
6 247740 028 0.18 0.46 2200 -2154 QP
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5.3 Radiated Disturbance, 30MHz to 1000MHz

Test Requirement.............
Test Method ...........cceeee
Test Result......cccceeviveeenns
Frequency Range..............

Class/Severity ......ccccee......

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

Input Voltage.........c.cocuueee.
Operating Mode................

EN IEC 55015 Clause 4.5.3
EN IEC 55015 Clause 9.3.4
Pass

30MHz to 1000MHz

Table 10 of EN IEC 55015

22.4°C
51.3%RH
101.2kPa

AC 240V/50Hz for mode 1; Battery 3.7V for mode 2

Mode 1: Charging + lighting + USB-A output mode
Mode 2: Lighting + USB-A output mode

5.3.2 Block 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

Turntable

Antenna

»

5.3.3Measurement 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.
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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

5.3.5 Radiated Disturbance Test Data

Charging + lighting + USB-A output mode

Vertical Polarization

Fo dBuY/m
R i i S e —
60 . e M
50 R S i : o i
0 ? ? ? :
» | | |
20 T P
i T ! —
A0 b - i T ;
20 SN SO 5 ; S 5
=0g : P : : : :
30.000 40 50 6D 70 EO 3on 400 500 GOD FOO 1000.0 MHz
Freq. Reading | Factor Result Limit  {Margin

No- | MHz) |(dBuvim)| (dB) |(dBuVim)|(dBuVim)| (dB) |Cetecter| Remark

1 33.1530] 626 | 1220 | 1846 | 4000 |2154] QP

7 53.1872| 343 | 1831 | 1774 | 4000 |-2226] QP

3 03013 378 | 1382 | 1760 | 4000 |-2240] QP

3 717.0871| 555 | 1421 | 1976 | 4000 |2024] QP

5 7042261| 378 | 2418 | 2796 | 47.00 |-19.04] QP

5 9675757| 147 | 2775 | 2892 | 4700 |-18.08] QP
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Horizontal Polarization
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Foan dBuv¥/m
Limit: —
&0 . i | Margin: | —/
50
0 i —
» |
20 -
" ; i
A0 : . o L
-20
304 P . : : :
30.000 40 a1} BN 70 80 300 ADD 500 &00 FO0 1000.0 MHz
Freq. Reading | Factor | Result Limit  |Margin
No- | MHz) |(dBuvim)| (dB) |(dBuVim) |(dBuVim)| (dB) |C=i=ctor| Remark
i G05768| 021 1379 | 1400 | 4000 |-26.00| QP
2 1933665| 362 | 1229 | 1591 | 4000 |-2409] QP
3 2706945 501 1429 | 2020 | 4000 |-19.80] QP
] 6235455 064 | 2206 | 2360 | 47.00 | 2340 QP
5 7042261 471 | 2418 | 2889 | 47.00 |-18.11| QP
3 9702938 0095 | 2777 | 2872 | 4700 |-1828| QP
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Vertical Polarization
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Lighting + USB-A output mode

T0.0 dEuv/m

§ § Limit. —_
60 ; | Magin: | —
50 § §
w i ;
® |
" ; I
T S s S O N SO SRRV SRS S ST S S
-20
304 : : P : : :
30.000 A0 50 B0 70 &0 300 A00 500 GO0 TOO 1000.0 MHz
Freq. Reading | Factor Result Limit  [Margin

No- | MHz) [(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (dB) |Peiecter| Remark

1 585510| 076 | 1420 | 1344 | 4000 | 2656 QP

7 2116007| 985 1361 | 2346 | 4000 | 1654 QP

3 2142136 946 1403 | 2349 | 4000 |-1651| QP

] 583.1513| 077 | 2268 | 2345 | 47.00 |-2355] QP

5 7404390| 0093 | 2404 | 2497 | 4700 |-2203] QP

6 954 4052| 049 | 2788 | 2837 | 4700 | 1863 QP
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Horizontal Polarization
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TO0

dBuY/m

1]

L1

40

Limnit: —_—
Maigin: —_—

30

20

1] - -
10 - -
-20
-30.4 : o , ; ;
30.000 40 50 B0 70 B0 300 ADD 500 GO0 TOO 1000.0 MHz
Freq. Reading | Factor Result Limit  |Margin
No- | MHz) |(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (4B) |DPEector| Remak
1 A75418] 124 | 1434 | 1310 | 4000 [2690] QP
3 518612] 179 | 1435 | 1256 | 4000 |27.44| QP
3 1064970] 170 | 1299 | 1129 | 4000 [28.71] QP
3 2922632 023 | 1561 | 1538 | 4700 |3162] QP
3 E040046| 009 | 2366 | 2466 | 4700 | 2235 QP
5 9961502 022 | 2790 | 28.12 | 4700 |-18.88] QP
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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.
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6.2 Electrostatic Discharge (ESD)

Test Requirement............. : ENIEC 61547 Clause 5.2

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

Test Result .....ccooeeeiiiiinnen. . Pass

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

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

Polarity .......ccccvvveeeeeeiiens . 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 ..................... . 24.4°C
Humidity ....cccocoocvveeniiinnnn, . 54.6%RH
Barometric Pressure ....... . 100.6kPa

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

Typt n for indireet
Typical position for indirec dist h g t \/CP

tal c pl gp‘
d |
\ - - [HCP IE B

ductor
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6.2.3 Direct Discharge Test Results
Observations: Test points: 1. All Exposed Surface & Seams;
2. All metallic part

Direct Discharge Test Results
Applied Voltage (kV) Perf(')rm'ance Test Point Contact Discharge Air Discharge
Criterion
+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) Peéfrci)trér?izrrl]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)
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6.3 Radio-Frequency Electromagnetic Fields, 80MHz to 1GHz

Test Requirement..........
Test Method ...................
Test Result........c.ccceeee.
Frequency Range...........
Testlevel ....ccooovveenninnen.
Modulation .....................
Face of EUT...........cc.......
Antenna polarisation.....

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

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

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

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

EN IEC 61547 Clause 5.3

IEC 61000-4-3

Pass

80MHz to 1GHz

3V/m

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

3m

22.5°C
51.4%RH
101.2kPa

AC 230V/50Hz

On mode
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6.3.2 Block Diagram of Setup

\

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

61000-4-3.
:H\x
Uniform I T Wiring <3 m bundled
field area __ I \“x_ non-inductively
\‘I"‘ “~._ [ to 1 m overall length
|
I

Non-conducting
table

Wiring overall
length <1 m as is

Field generating
antenna

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

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

IEC 03406
6.3.3 Test Results
Frequency Face of EUT Ant_enn_a 4 St_ep Dyvell Perfo_rm_anc Result
polarisation | Level | Size | Time e Criterion

it Front, Back, Left, Right| Horizontal 3V/m 1% 1s A Pass*
1000MHz ’ ' ’

Y1 Front, Back, Left, Right Vertical 3V/m 1% 1s A Pass*
1000MHz ’ ' .
Remark:

i 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..........cc.ee..e.
Test Level ....coocveeeennnen.
Polarity ........cccovvieeeenennne
Repetition Frequency....
Burst Duration ...............

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

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

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

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

EN IEC 61547 Clause 5.5
IEC 61000-4-4

Pass

1.0kV on AC Mains
Positive & Negative

5kHz

300ms

2 minutes per level & polarity

24.4°C
54.6%RH
100.6kPa

AC 230V/50Hz

On mode
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6.4.2 Block Diagram of Setup
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The Electrical Fast Transients Immunity test was performed in accordance with the IEC 61000-4-4.

Coupling/decoupling sections Lines/terminals
shall be mounted directly on to be tested
the reference ground plane. ~ Capacitor
Bonding connectors shall be \ “‘\,\\ or clamp \ EUT
as short as possible. \ x\\\\‘ \\
h\ R
Lines Decoupli . ’A“ Insulating
pling Coupling support
network device
a |
T T

Ground reference plane

Electrical fast

N,
* Grounding connection according
to the manufacturer's specification.

transient/burst
generator

W/7/////////////////////////////////////7M
Ground reference plane

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

be<1m

IEC  9200/04
6.4.3 Test Results
Test Port Test Level(kV) Performance Criterion Result
Line-Neutral +1.0 B Pass*
Remark:

*
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6.5 Surge

Test Requirement..........
Test Method ...................
Test Result.......cccceevueeee.
Test level .....cccovcveennennne.
Interval........ccooovviieennenns

No. of surges ......cc.........

6.5.1 E.U.T. Operation

Operating Environment:
Temperature.........cc........
Humidity ......cccoooiiieeenne.
Barometric Pressure.....
EUT Operation:

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

EN IEC 61547 Clause 5.7
IEC 61000-4-5

Pass

Table 10 of EN61547

60s between each surge

5 positive at 90°, 5 negative at 270°.

24.4°C

54.6%RH
100.6kPa

AC 230V/50Hz

On mode

6.5.2 Block 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
powersupply N —0 e TN EUT
network .
PE -I -I
Earth reference

IEC 2328/05
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6.5.3 Test Results

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

Between Live And Neutral 10.5, +1 C Pass*
Between Live And Earth +1, £2 C N/A
Between Neutral And Earth +1, £2 C N/A

Remark:

v During the test no deviation was detected to the selected operation mode(s)
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6.6 Injected Currents Immunity, 0.15MHz to 80MHz

Test Requirement.......... :  ENIEC 61547 Clause 5.6

Test Method ................... . IEC 61000-4-6

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

Frequency Range........... :  0.15MHz to 80MHz

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

6.6.1 E.U.T. Operation

Operating Environment:

Temperature................... . 24.4°C
Humidity .....ccccoevviieeennn : 54.6%RH
Barometric Pressure..... :  100.6kPa

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

Operating Mode.............. : On mode

Waltek Testing Group (Foshan) Co., Ltd.
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6.6.2 Block Diagram of Setup
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The Injected Currents Immunity test was performed in accordance with the IEC 61000-4-6.

Ly < 0,3 m where possible

AE
(Auxiliary
equipment)

Screened cable

AN

0.Im<L<03m

L

Decoupling
device
(L >280 pH)

1

EUT
(Equipment
under test)

7 f%x

ffé)(f e, T R
Ground reference plane 50 mm=>h>30mm 0,1m support
0,1m support '
100 Q
VAN N WAy
\L’ I\
Ug
I[EC 1586/03
6.6.3 Test Results
. Test : Step | Dwell Performance
Frequency Line L o] Modulation Size | Time Criterion Result
0.15MHz to 2 Wire AC 80%, 1kHz
L] 0, *
80MHz Supply Cables U e Amp. Mod. 10y o~ = TS
Remark:

X 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 ...........ccceee.. : EN IEC 61547 Clause 5.8

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

Test Result.......ccccveveviiieeiieenns 3 Pass

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

6.7.1 E.U.T. Operation

Operating Environment:

Temperature..........cccoeeeeeeenenennn. 3 24.4°C
Humidity ....ccooevviiieeeiiieeeen, : 54.6%RH
Barometric Pressure................ : 100.6kPa
EUT Operation:

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

6.7.2 Block Diagram of Setup

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

Switch 1
o

[}
1
1
1
I
1
1
1
1
1
1
I
1
i
I
1
!
Power
: . ™
1
1
1
I
1
1
1
I
1
1
1
1
I
1
1
1
I
1
1

supph
PRl Voltmeter

EUT oscilloscope

ariable tranzsformear 2

MNeuiral {or Phase

for phage-to-phase t
tests)
_________________________________________ A

EC 27804
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6.7.3 Test Results
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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:

X 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 Test Setup

\

7.2 Photograph — Radiated Electromagnetic Disturbance Test Setup
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7.3 Photograph — Radiated Disturbance Test Setup, 30MHz to 1000MHz

;.\"‘
E 4l 4
; j—"'—-"‘f‘ J =
e = A:_"':— - - _‘,E%"

7.4 Photograph — ESD Immunity Test Setup

e

< o]
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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
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8 Photographs — EUT Constructional Details

Please refer to “ANNEX” (Reference No. WTF26F06175850W).
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