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1 Test Summary
EMISSION
Test Item Test Standard Class: / Result
Severity
Mains Terminal Disturbance ) )
Voltage, 9kHz to 30MHz EN 55015:2013+A1:2015 Clause 4.3.1 N/A
Radiated electromagnetic ) )
disturbance, 9kHz to 30MHz EN 55015:2013+A1:2015 Clause 4.4.1 Pass
Radiated Emission, 30MHz to EN 55015:2013+A1:2015 Clause 4.4.2 Pass
300MHz
IMMUNITY (EN 61547: 2009)
Test Item Test Method Class / Severity Perfo_rmgnce Result
Criteria
N ) +4 kV Contact
Electrostatic Discharge(ESD) IEC 61000-4-2:2008 +8 KV Air B Pass
Radio-frequency o
electromagnetic fields (80MHz to| IEC 61000-4-3:2010 3Vim, 80%, 1kHz, A Pass
Amp. Mod.
1GHz)
. . , AC +1.0kV
Electrical Fast Transients (EFT) | IEC 61000-4-4:2012 DC +0.5kV B N/A
i +1kV D.M.t
Surge IEC 61000-4-5:2005 oKV C.M.1 C N/A
Injected Currents, 0.15MHz to . 3Vr.m.s.(emf), 80%,
80MHz IEC 61000-4-6:2013 1kHz Amp. Mod. A N/A
Power-frequency magnetic field | IEC 61000-4-8:2009 3A/m A N/A
0 % UT* for 0.5per B N/A
Voltage Dips and Interruptions |IEC 61000-4-11:2004
70 % UT* for 10per C N/A

Remark:

Pass
Fail
N/A
AM
+

t

*

Test item meets the requirement
Test item does not meet the requirement
Test case does not apply to the test object

Amplitude Modulation
Differential Mode
Common Mode

U+ is the nominal supply voltage

Waltek Services (Foshan) Co., Ltd.

http://mww.waltek.com.cn




Reference No.: WTF19F03011569E Page 3 of 26 \ WALTEK
2 Contents
Page
(000 )Y/ =1 = = X C T =S 1
1 TEST SUMMARY oottt ettt e ettt e s sttt e e s ebtt e e s eateeessabteessabeesesabbesessabaeessbassesebbesesssbbesesbeanessares 2
2 (OLO VI =1 S TSRS 3
3 GENERAL INFORMATION ...ttt ettt ettt e ettt e sttt e e s ettt e e s st ea e e s ebae e s s estteessabeseessbbaessasbasessabeneesirbeeeas 4
3.1 GENERAL DESCRIPTION OF EL.U.T . oottt ettt ettt ettt et e s s ettt e s bae e e s ebb e e s sabaa e e s snbanessbbeeean 4
3.2 =g N IS = = S 4
3.3 DESCRIPTION OF SUPPORT UNITS ceeiiiittiiiiiiteii e iittie et stee e s ettt e s s eatet e s sbaeessbtessssstesssssbaesssasbessssssasssssresesssessesnns 4
3.4 STANDARDS APPLICABLE FOR TESTING ..uuiiiiittiieiiteiesitteeessttteeessseeessesesssssstessssssesssssssssssssbssessssesssssssssessssseeeas 4
35 LIS X 1 1 2R 5
3.6 U] =10 NI 27V 1 = o TSP 5
3.7 ABNORMALITIES FROM STANDARD CONDITIONS ...1ttiiiiiiiiiitiiiieeeesiiitbsrieesesssisssssesseessssissssssssssssssssssessssssssinnne 5
4 EQUIPMENT USED DURING TEST ..ottt sttt ettt sttt be e ste e beeaestaestaesbeesbeebeenraenbesnnessaesraens 6
4.1 MEASUREMENT UNCERTAINTY Louttttiitiiiiiiiitttteteeetsiiisstsetsesssssisssssesssssissssssssssssssimisssssssessssmissssssesssssinssseeeeennn 7
5 [ ST (@ N I R I 2 ] U R I SO 8
51 RADIATED ELECTROMAGNETIC DISTURBANCE, OKHZ TO S0OMHZ......cvvviiiiiiiiiiiiiieie et 8
Lo 00 0t R o O R B O T 1= > i o ] o SRS 8
5.1.2 Block Diagram Of TESE SEIUP......c.ciiiiiieiiiie st e e e st e ta e te e teeaeareesnees 9
LT G B Y [T TS U [ =] g (=] 1S B L= L= NS OPT TR 9
5.1.4 Radiated Electromagnetic Disturbance test data, 9kHz t0 30MHzZ ...........cccccoveiviiviie v 10
5.2 RADIATED EMISSION, 30MHZ TO 300MHZ.......ci ittt 13
L0 R U B B @ T 1= - 1o ] o SRS 13
5.2.2  BIlOCK Diagram Of SEIUP.......ceiieiieie ittt sttt et ae e e sraenaeereenes 13
5.2.3 MEASUIEIMENT DALA ...uvviiiiiiiiiiiiiiiiie ettt e e s e et e e e e e e e e e bbb e e e e e e e s s sab bbb e e e e e e s saabbbbeees 14
5.2.4 Radiated EMISSION TESE DALA........cccouiiiiiiiiii ittt ettt e s st e e s s bt e e s st e e e s st ae e s sbaaeessnaes 14
6 IMMUNITY TEST RESULTS ..ottt ettt ettt s e etee s st e e eate e st eesate s s rteesateesatessstessstessnsessrbeesnresans 16
6.1 PERFORMANCE CRITERIA ....ciiiittttitiee e et ittt e e e e s st ebba st e e e e e s sabbbbaeeseesseab bbb et s eeeseaab b baeseeesessabbbbbeeeeesssasbbrbeeeseaian 16
6.2 ELECTROSTATIC DISCHARGE (ESD).....ciiiiiiiiiiie ettt sttt ste ettt beete e te e nnees 16
(S R U B B @ T 1= - i o] o [ SRS 17
6.2.2  BlOCK Diagram Of SEIUP.......cuoiieiiiie ettt et et e be e ae e e e e sne e naeereenes 17
6.2.3  Direct DISCharge TESt RESUILS..........cciiiiiiiiicceccee et sae e nre s 18
6.2.4 Indirect Discharge TSt RESUILS ..........cccv it sae e 18
6.3 RADIO-FREQUENCY ELECTROMAGNETIC FIELDS, 8OMHZ TO 1GHZ ...uvvvviiiiiiiiiiiee e 18
(S0 700 R o U B B @ T 1= > i o] o [ SRS 19
6.3.2  BIOCK DiIiagram Of SEIUP......ccuiiiiiiiiiiiie ettt bbb nee bt 19
B.3.3  TESE RESUILS ....eeiiiieiie ettt e e ettt e e s ettt e s sa bt e e s sb bt e e s eaba e e s sabe e e s st bt e e sbbaeesssbaeessabeaeessarees 20
7 PHOTOGRAPHS = TEST SETUP ...ttt ettt sttt st st st s s evas st s s ebessebe s s sbeeesbaeesreeenaee s 21
7.1 PHOTOGRAPH — RADIATED ELECTROMAGNETIC DISTURBANCE TEST SETUP, 9KHzZ TO 30MHz............... 21
7.2 PHOTOGRAPH — RADIATED EMISSION TEST SETUP, 30MHZ TO 300MHZ.......ovvviiiiiiiiiiiiiiee v 21
7.3 PHOTOGRAPH — ESD IMMUNITY TEST SETUP ....ttttiiiiii ittt sttt s e s s eibbbna s e e s s s s sabbbaae e s s s s s sabbaaseeseseas 22
7.4 PHOTOGRAPH — RADIO-FREQUENCY ELECTROMAGNETIC FIELDS IMMUNITY TEST SETUP .....coovvivviieeeen, 22
8 PHOTOGRAPHS — CONSTRUCTIONAL DETAILS ..ottt ettt sttt st srae s sras e svaeesane s 23
8.1 =L O I = L0 ] N VAT =YY U 23
8.2 L O I [N = = IV AT YOO 26

Waltek Services (Foshan) Co., Ltd.
http://mww.waltek.com.cn



Reference No.: WTF19F03011569E Page 4 of 26

3 General Information

3.1 General Description of E.U.T.

Product Name ............. : Thumb up keyring with LED light
Model NOo. ....cccceevvnneenn. : MO8940
RemarK........ccccevvvvvnnnnnn. : ---

3.2 Details of E.U.T.

Technical Data............... : DC 4.5V

3.3 Description of Support Units

The EUT has been tested as an independent unit. MO8940 is the test sample. All tests were performed In
the condition of DC 4.5V input.

3.4 Standards Applicable for Testing

The tests were performed according to following standards:

EN 55015:2013+A1:2015 Limits and methods of measurement of radio disturbance characteristics
of electrical lighting and similar equipment

EN 61547:2009 Equipment for general lighting purposes — EMC immunity requirements

Waltek Services (Foshan) Co., Ltd.
http://mww.waltek.com.cn
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3.5 Test Facility

The test facility has a test site registered with the following organizations:
e |C —Registration No.: 21895-1

Waltek Services (Foshan) Co., Ltd. has been registered and fully described in a report filed with the
Industry Canada. The acceptance letter from the Industry Canada is maintained in our files. Registration
IC number:21895-1, Nov. 14, 2016.

e FCC - Registration No.: 820106

Waltek Services (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 Services (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:
[1Yes X No

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

Test items: ---

Lab information: ---

3.7 Abnormalities from Standard Conditions

None.

Waltek Services (Foshan) Co., Ltd.
http://mww.waltek.com.cn
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Radiated electromagnetic disturbance(9kHz to 30MHz)

Item Equipment Manufacturer Model No. Serial No. | Calibration Status
1. EMI Test Receiver R&S ESCI 101178 Valid
2 Three Loops Antenna | SCHWARZBECK | HXYZ9170 213 Valid
Radiated Emission
Item Equipment Manufacturer Model No. Serial No. | Calibration Status
1. EMI Test Receiver R&S ESR7 101566 Valid
2. Active Loop Antenna SCHWARZBECK | FMZB1519B 00004 Valid
3. Trilog Broadband SCHWARZBECK | VULB 9162 | 9162-117 Valid
Antenna
. BBV .
4. Preamplifier SCHWARZBECK BBV 9743 97434170 Valid
ESD
ltem Equipment Manufacturer Model No. Serial No. | Calibration Status
1. ESD Simulator TESEQ NSG437 521 Valid
Radio-frequency electromagnetic fields
ltem Equipment Manufacturer Model No. Serial No. | Calibration Status
1. RF Power Amplifier OPHIR 5225R 1051/1712 Valid
2. RF Power Amplifier OPHIR 5293RE 1051/171. Valid
Stacked double
3. logarithmic periodic SCHWARZBECK STLP9128E- STLP 9128E Valid
SPECIAL
antenna
Stacked double
4. logarithmic periodic SCHWARZBECK | STLP 9149 ST;Z%MS) Valid
antenna
5. RF signal generator Agilent N5181A MY48080720 Valid
Waltek Services (Foshan) Co., Ltd.

http://mww.waltek.com.cn
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Test Item Frequency Range Uncertainty Note
Mains Terminal Disturbance Voltage 150kHz~30MHz +2.66dB 1)
Radiated electromagnetic disturbance 9kHz to 30MHz +3.00dB 1)
Radiated Emission 30MHz~300MHz +4.56dB 1)

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

level using a coverage factor of k=2.

Waltek Services (Foshan) Co., Ltd.
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5 Emission Test Results

5.1 Radiated Electromagnetic Disturbance, 9kHz to 30MHz

Test Requirement.............. . EN 55015 Clause 4.4.1
Test Method.........ccccceee. : EN 55015 Clause 9.1
Test Result......ccocvvveinnnnen. . Pass

Frequency Range.............. . 9kHz to 30MHz
Class/Severity......c.cccueenne :  Table 3a of EN55015

5.1.1E.U.T. Operation

Operating Environment:

Temperature ..........cccceeveeeee . 248°C
Humidity ......ooeeeeeiiniiiieeeen. . 49.3%RH
Barometric Pressure......... . 101.2kPa
EUT Operation:

Input Voltage ........cceeenneee. . DC45Vv
Operating Mode................. . Lighting mode

Waltek Services (Foshan) Co., Ltd.
http://mww.waltek.com.cn
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5.1.2Block Diagram of Test Setup

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

2m (3x)

coaxtal
change-over
switch

| S—

F= Fenmt- Absobear
5.1.3Measurement Data

According to the data in section 5.2.4, the EUT complied with the EN55015 standards.

Waltek Services (Foshan) Co., Ltd.
http://mww.waltek.com.cn
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5.1.4Radiated Electromagnetic Disturbance test data, 9kHz to 30MHz

Reference No.: WTF19F03011569E Page 10 of 26

Loop X:

100.0 dBuA

.1 Limit: —_—

90

80

70

60

50

40

30

20

MHz

Freq. Reading | Factor Result Limit [Margin

No. (MHz) dBuA) | () (dBuA) | (dBuA) | (dB)

Detector Remark

Waltek Services (Foshan) Co., Ltd.
http://mww.waltek.com.cn



®
Reference No.: WTF19F03011569E Page 11 of 26
@ WALTEK

Loop Y:

100.0 dBuA

o Limit: —_—

90

80

70

60

50

40

30

20

il I bl | ; R S T R T N : P R S S N L
0.009 30.0 MHz

Freq. Reading | Factor | Result Limit  [Margin

No. (MHz) (dBuA) | () (dBuA) | (dBuA) | (dB)

Detector | Remark

Waltek Services (Foshan) Co., Ltd.
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Loop Z:

100.0 dBuA

\ 10 Limit: —_—

90

80

70

60

50

40

30

20

0.009 T 300 MHz

Freq. Reading | Factor | Result Limit  [Margin

No. (MHz) @dBuA) | (0) (dBuA) | (dBuA) | (dB)

Detector Remark

Waltek Services (Foshan) Co., Ltd.
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5.2 Radiated Emission, 30MHz to 300MHz

Test Requirement.............. : EN55015 Clause 4.4.2
Test Method........ccccceeveeee. . Clause 10 of CISPR 22
Test Result......ccccoevvennenne. : Pass

Frequency Range.............. : 30MHz to 300MHz
Class/Severity......c.ccocuveenne . Table 3b of EN55015

5.2.1E.U.T. Operation

Operating Environment:

Temperature .......cccceveeeennne »23.1°C
Humidity ..o : 44.9%RH
Atmospheric Pressure....... : 101.2kPa

EUT Operation :
Input Voltage ........cccvvnneeee : DC4.5V
Operating Mode................. . Lighting mode

5.2.2Block Diagram of Setup

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

Semi-anechoic Chamber

Antenna

Turntable

Waltek Services (Foshan) Co., Ltd.
http://mww.waltek.com.cn
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5.2.3Measurement 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.

5.2.4Radiated Emission Test Data

Vertical Polarization:

72.0 dBu¥/m
: Limit: —_—
62 | S A A— AR SR SN A —
o E SRS NSRS U U S S
PP DR R SRR S S S S S S
32
22
12
2
S S S
I
-28.4 H | i 1 1 ; } }
30.000 40 50 60 70 80 200 300.0 MHz
Freq. Reading | Factor | Result Limit  |Margin

No- | (MHz)  |(dBuvim)| (dB) |(dBuv/im)|(@Buvim)| (dB) | Pt | Remark

1 35.9850| 9.23 13.93 | 23.16 | 4000 |-16.84] QP

2 446808 4.13 15.89 | 2002 | 4000 |-19.98] QP

3 76.7576| 10.14 8.32 1846 | 40.00 |-21.54] QP

4 98.4286| 4.04 1120 | 1524 | 4000 |-24.76] QP

5 159.6325| 8.79 8.61 1740 | 40.00 |-22.60| QP

6 195.9391| 8.43 1151 | 19.94 | 4000 |-20.06] QP

Waltek Services (Foshan) Co., Ltd.
http://mww.waltek.com.cn
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Horizontal Polarization :

720  dBuV/m

Limit: —_—
&2 : ; : ; ' Margin: —_

52

42

32

22

-18

-23,[! : ; ; ‘ :
30.000 40 50 60 70 80 200 300.0 MH=z

No Freq. Reading | Factor | Resuilt Limit  [Margin
) (MHz)  |(dBuV/m)| (dB) [(dBuV/m) |(dBuV/m)| (dB)

43.4632| 3.66 16.02 19.68 40.00 |-20.32 QP
76.7576| 13.75 8.37 2212 40.00 |-17.88| QP
105.4681| 6.93 12.19 19.12 40.00 |-20.88 QP
127.3859| 9.38 10.75 20.13 40.00 |-19.87| QP
179.9372| 7.57 9.86 17.43 40.00 |-2257 QP
276.7714| 3.57 14.87 18.44 47.00 |-28.56| QP

Detector | Remark

DO BN =

Waltek Services (Foshan) Co., Ltd.
http://mww.waltek.com.cn
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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.

6.2 Electrostatic Discharge (ESD)

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

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

Test Result......cccocvveerninnen. : Pass

Discharge Impedance....... : 33092 / 150pF

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

Polarity ....cccccoovveiiiiineen : Positive & Negative

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

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

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

Waltek Services (Foshan) Co., Ltd.
http://mww.waltek.com.cn
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6.2.1E.U.T. Operation

Operating Environment:

Temperature ......ccccceeeennnn. : 23.3°C
Humidity .....ccocooviiieiinnnn. © 46.4%RH
Barometric Pressure ....... : 100.2kPa

EUT Operation:

Input Voltage......ccccceeeennne : DC 4.5V

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

6.2.2Block Diagram of Setup

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

——

Typical position for direct
discharge to EUT
Power supply
! Typical position for indirect

Insulati
;Ls;)upir;ng discharge to VCP

Typical position for indirect
discharge to HCP - )
Horizontal coupling plane

(HCP) 1.6 mx=0,8m

Protective conductor

|
\ Insulating / |
fs support / [
e \' .I
Ve "“‘x ?0 ka \ [

| - | \ |
~0.1m } \ \
|| | g

Ground reference ‘ \ _/' supply
plane (GRP) 470 Kk

>

Non-conducting table

IEG 2209/08

Waltek Services (Foshan) Co., Ltd.
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6.2.3 Direct Discharge Test Results
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Observations: Test points: 1. All Exposed Surface & Seams;
2. All metallic part
Direct Discharge Test Results
Applied Voltage (kV) Perfgrm.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) PeCrfrci)trer?ii%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)

6.3 Radio-frequency electromagnetic fields, 80MHz to 1GHz

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

Test Method ................... : IEC 61000-4-3

Test Result.......cceeennnee : Pass

Frequency Range........... : 80MHz to 1GHz
Testlevel.....cccoviiieeennn : 3Vim

Modulation ...........cc........ : 80%, 1kHz Amplitude Modulation.
Face of EUT.......ccccuvnnns : Front, Back, Left, Right

Antenna polarisation..... : Horizontal& Vertical

Waltek Services (Foshan) Co., Ltd.
http://mww.waltek.com.cn
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6.3.1E.U.T. Operation

Operating Environment:

Temperature .................. : 23.3°C
Humidity .....ccccoeviineeennn : 46.4%RH
Barometric Pressure..... : 100.2kPa

EUT Operation:

Input Voltage ................. : DC 4.5V
Operating Mode............. : On mode
6.3.2Block Diagram of Setup

The Radio-frequency electromagnetic fields Immunity test was performed in accordance with the IEC
61000-4-3.

r“\
Uniform [ T . Wiring <3 m bundled
field area || . non-inductively
\T“ “~_/ to 1 m overall length
|

MNon-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 0344086

Waltek Services (Foshan) Co., Ltd.
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6.3.3Test Results
Antenna Test Step | Dwell | Performance
Frequency Face of EUT polarisation | Level | Size | Time Criterion Result
80 to Front, Back, Left, Rightl Horizontal 3V/m 1% 1s A Pass*
1000MHz » Back, Letl, Nig °
80 to Front, Back, Left, Right Vertical 3V/m 1% 1s A Pass*
1000MHz » Back, Letl, Kig °
Remark:

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

Waltek Services (Foshan) Co., Ltd.
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7 Photographs — Test Setup

7.1 Photograph — Radiated electromagnetic disturbance Test Setup, 9kHz to 30MHz

7.2 Photograph — Radiated Emission Test Setup, 30MHz to 300MHz

Waltek Services (Foshan) Co., Ltd.
http://mww.waltek.com.cn
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7.3 Photograph — ESD Immunity Test Setup

7.4 Photograph — Radio-frequency electromagnetic fields Immunity Test Setup

Waltek Services (Foshan) Co., Ltd.
http://mww.waltek.com.cn
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8 Photographs — Constructional Details

8.1 EUT —Front View
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8.2 EUT —Internal View

KZ DI
2

o |
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