Anbotek

Product Safety

Report No.:18230EC20286201 Page 1 of 59

EMC Test Report

Client Name : Sharkoon Technologies GmbH

Client Address : Gruninger Weg 48, 35415 Pohlheim, Germany

Product Name : PC Case

Report Date : Dec. 08, 2022

Shenzhen Anbotek Ct¢ aboratory Limited

* Approved %

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
Address: 1/F.,Building D,Sogood Science and Technology Park, Sanwei Community, @ Hotline

Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China o 400-003-0500
Tel:(86) 0755-26066440 Fax:(86) 0755-26014772 Email:service@anbotek.com www.anbotek.com.cn




Anbotek

Product Safety

Report No.:18230EC20286201 Page 2 of 59
Contents
1. General INfOrMEALION .........cuiiie et e e et e e e e et e e e e e e ab e e e e e e s enreeeaeas 5
(R O O 11T o1 T {05 ¢ =1 i oo I SRR OO 5
1.2. Description Of DEVICE (EUT) .....eiiiiiiii ettt e e ee e e s e e s nee e e s nneeessnneeeenneeeeas 5
1.3. Auxiliary Equipment Used DUFNG TESE ....cccoi it e e e 6
1.4. Description Of TESE IMOTE ... ..eiieeiie et e s st e e e et e e s e e enneeeeeneeas 7
ST L= ST 410 = 2 7
L T =] = [ o g =T oL G I PR 8
1.7. Description Of TESt FACIHItY .....ccovveeeeiie et e e 12
1.8. EMS PerformanCe CHtEIa .........ccuuuiiieeiiiiiee ettt e e e e et ee e e e e e eare e e e e eensaes 13
2. Power Line Conducted EMISSION TESt.........cccuuiiiiiiiiiiiiie et eareea e 14
2.1. Test Standard and Limit..........ooooiiiiiiii et e e e 14
PR U= ST (V] o B .S X AR, S -’ N < oS P 14
DG TR 1 =T A o Yo=Y o LU O UUPRRRR 15
2.4, TESERESUILS ...t e e e e e e e e e e e e e e et a e e e e e e e aaaeea e e e e e e s e naarrraees 15
3. Asymmetric Mode Conducted Emission at Telecom Port..............ccuveiiiiiiiiiii e 18
3.1. Test Standard and Limit.........cc.uueiiiiiiiii et e e et e e e et eae e 18
IV 155 i To) (B o PN o, T VISP ..o ... SO - -SSR o 18
3.3, TESE PrOCEAUIE ... ...ttt e e e e e e e e e e e e e e e e e e e e et taaaaaaeeaeeeeaaaannnnsrnenees 19
3.4, TESE RESUILS ... ..ttt e e e e e et s e e e e e b bt e e e e e e e aaaaaeeeeaeaaaannnnnsrerneees 19
4. Radiated Emission Test (BEIOW 1 GHZ) .......ccuuiiiiiiii et e e e e 21
4.1. Test Standard and Limit..........coooouiiiiiiiiii et e e 21
N == = 1] o SO 21
e =] B o oY= 11 ] = U OO PPPR 22
44, TESERESUIS ..ot e e e e e e e e e e e e e e e bbb e e e e e e aaaaeeaeeeeeeaaannenerneees 22
5. Radiated Emission Test (ADOVE TGHZ) .......couiiiiiiii et e e e s 25
5.1. Test Standard and Limit.........cc.uueiiiiiiiiiie e et e e e e e 25
ST 1] 7= (1] oSS 25
5.3, TESE PIrOCEAUIE ...ttt e e e e e e e e e e e s s e e e et eraeseeeeeeeaaaaeeeeeseaaannsssrnnes 26
B4, TESE RESUILS ... ..t e e e e e e e e e e e e e e b b e e e e e e e e aaaeaeeeeeeeaeaannnnnssrnnees 26
6. HarmoniC CUMENE TEST ...ttt et e et e e e e et e e e e e e eabaeeaeseeabraeeaeeaaaes 29
T B 1= TS A = g (o F= T (o e USSP 29
G =] 7= (1] o S 29
B.3. TESE PrOCEAUIE ... ...ttt e e e e e e e e e e e e e e e e e e ae e e e e aaaaaaaaeeeasaaannnnsrnenees 29
B.4. TESE RESUILS ... ..t e e e e e e s e e e e e e e r e e e e e e e eaaaaeeeeeeeeenanasaenernnees 29
7. Voltage FIUCtUAtIONS & FIICKET TEST......ci ittt e e et e e s anae e e enee e e aneeas 30
A% B =55 8RS ] = [ (o F= T (o S USSP RO 30
A =3 B0 (] o S 30
7.3, TESEPIOCEAUIE ... ..ottt e e e e e e e e e e e e e e e e e e s e e e e aaaaaeeeessesaaaannnsreenes 30
T4, TESERESUILS ... ..ot e e e e e e e e e e e e e e e b a e e e e e e e aaaaeeeeeaeeaaasaasnnrernnees 30
Shenzhen Anbotek Compliance Laboratory Limited Code: AB T

— 1A
Sanwei Community ( N\ Ho 2

). 0500
ice@anbotek.com /w.anbotek.com.cn




Anbotek

Product Safety

Report No.:18230EC20286201 Page 3 of 59
8. Electrostatic Discharge Immunity TeST........coo et 32
S I 1] A o= 71T o T o OSSR 32
G 1] 7= (1] o S 32
o R T =T e (o T o [ SRS 32
8.4, TSt RESUILS ... ettt e e e ettt e e e e et e e e e e et e e e e e e enneeeeeeaanneeeaaenn 33
9. RF Field Strength IMmUNIty TEST....cooi it e e s e e s e e e enees 35
S I 1] RS o= o7 T o T USSR 35
S 1] BT (] o S S 35
S IR =T e (o Te=To [1 ES 36
0.4, TSt RESUILS ..ttt e e e e ettt e e e e et e e e e e e nne e e e e e e anteeeeeeeannenaaaann 36
10. Electrical Fast Transient/Burst Immunity TESt.........ocuiiiiiiiiiiie et 38
O I 1S3 S o= Yo=Y o o 38
O == = o S 38
LR T =] o oo Yo [ S 39
10,4, TEST RESUILS ..ottt e e ettt e e e e e et ne e e e e e e e nntee e e e e eenneeeeeeesnnnes 39
(RS 0T o T= T Lo T a1 T2 T S SRS 41
R T 1= S o= Yo 1 o= 4o ) o S 41
N = Y (1o 41
R TR =3 G o o e =Y [ = SRS 41
T T =3 G =T S 41
12. Injected Currents SUSCEPLIDIlity TEST.......ooi i 43
2 TR 1Y) S o T= Tt o= o ) 43
A == T (o 43
G T = TS] B o oo Yo [ - S 44
12,4, TEST RESUILS ..ottt e e ettt e e e e e st e e e e e e e ansbe e e e e e eanneneaeeeaannees 44
13. Power Frequency Magnetic Field Immunity Test ... 46
13.1. TeSt SPECIICALION ... .ottt e e et e e smeee e e snae e e s nteeeeneeas 46
0 =3 0= o 46
R TR T =TS]8 o oo Yo [ SR 46
13,4, TEST RESUILS ...ttt e e e et e e e e e e st e e e e e s nn e e e e e e eeneeeeaeesannees 46
14. Voltage Dips and Interruptions Immunity TeSt ... e 47
14.1. TeSt SPECITICALION ... .t e e et e e et e e e ee e e snne e e eneeeesneeas 47
I == = o S 47
G T =] B o oo Yo [ = SR 47
T4.4. TEST RESUILS ..ot e e e et e e e e s et e e e e e e s ns e e e e e eenneeneeeeaannnes 47
APPENDIX | -- TEST SETUP PHOTOGRAPH ...ttt 49
APPENDIX Il -- EXTERNAL PHOTOGRAPH ...ttt e e s nere e eneee e 55
APPENDIX [l -- INTERNAL PHOTOGRAPH ......coo ittt e s enaen e sneee s 58
Shenzhen Anbotek Compliance Laboratory Limited Code: AB

— 1A
Sanwei Community ( N\ Ho 2

). 0500
ice@anbotek.com /w.anbotek.com.cn




Anbotek

Product Safety

Report No.:18230EC20286201 Page 4 of 59

Applicant
Manufacturer
Product Name

Test Model No.

Reference Model No.

Trade Mark

Rating(s)

Test Standard(s)

TEST REPORT

Sharkoon Technologies GmbH
Sharkoon Technologies GmbH

PC Case

Sharkoon M30 RGB

Sharkoon M30 Black

Sharkoon

100-240V~ 50-60Hz 10A

BS EN 55032: 2015+A1:2020;

BS EN IEC 61000-3-2: 2019+A1:2021;
BS EN 61000-3-3: 2013+A1:2019+A2:2021;
BS EN 55035: 2017+A11:2020;

(IEC 61000-4-2; IEC 61000-4-3; IEC 61000-4-4;
IEC 61000-4-5; IEC 61000-4-6; IEC 61000-4-8; IEC 61000-4-11)

The device described above is tested by Shenzhen Anbotek Compliance Laboratory Limited to
determine the maximum emission levels emanating from the device and the severe levels of the
device can endure and its performance criterion. The measurement results are contained in this test
report and Shenzhen Anbotek Compliance Laboratory Limited is assumed full of responsibility for the
accuracy and completeness of these measurements. Also, this report shows that the EUT (Equipment
Under Test) is technically compliant with the BS EN 55032, BS EN IEC 61000-3-2, BS EN 61000-3-3,
BS EN 55035 requirements.

This report applies to above tested sample only and shall not be reproduced in part without written
approval of Shenzhen Anbotek Compliance Laboratory Limited.

Date of Receipt:

Date of Test:

Prepared By:

Nov. 25, 2022

Nov. 25~Dec. 05, 2022

We Zerg

(We Zeng)

Approved & Authorized Signer:

(KingKong Jin)

Shenzhen Anbotek Compliance Laboratory Limited
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1. General Information

1.1. Client Information

Applicant Sharkoon Technologies GmbH
Address Griininger Weg 48, 35415 Pohlheim, Germany
Manufacturer Sharkoon Technologies GmbH
Address Grininger Weg 48, 35415 Pohlheim, Germany
Factory Sharkoon Technologies GmbH
Address Grininger Weg 48, 35415 Pohlheim, Germany

1.2. Description of Device (EUT)

Product Name

PC Case

Test Model No.

Sharkoon M30 RGB

Reference Model
No.

Sharkoon M30 Black
(Note: All samples are the same except the model number & appearance, so
we prepare “Sharkoon M30 RGB” for test only.)

Trade Mark Sharkoon

Test Power Supply AC 230V, 50Hz
Test Sample No. 1-1-1

Product N/A
Description

Remark: (1) For a more detailed features description, please refer to the manufacturer’s
specifications or the User’s Manual.

Code: AB-EMC-02-c

Address: 1/F.,Building D,Sogood Science and Technology Park, Sanwei Community, @ Hotline
angcheng Street, Bao'an District, Shenzher angdong, China 2/ 400-003-0500

Tel:(86) 0755-26066440 Fax:(86) 0755-26014772 Email:service@anbotek.com

www.anbotek.com.cn
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MONITOR1

Manufacturer: AOC

M/N: LV273HUPR
S/N: APMM79A00124 7Q
Input: 100-240~50/60Hz 1.5A

MONITOR2

Manufacturer: AOC

M/N: LV273HUPR
S/N: APMM79A000961 6L
Input: 100-240~50/60Hz 1.5A

KEYBOARD

Manufacturer: DELL

M/N: SK-8120

S/N: CN-0DJ365-71616-49J-0MVR-A00
Input Rating: DC 5V, 0.05A

CE, FCC, VCCI, KCC, TUV-GS

Cable: 1.8m, unshielded

MOUSE

Manufacturer: DELL

M/N: MS111-T

S/N: CN-OKW2YH-71616-488-1CBJ
Input Rating: DC 5V, 0.1A

Cable: 1.8m, unshielded

CE, FCC, VCCI, KCC, TUV-GS

Shenzhen Anbotek Compliance Laboratory Limited

Code: AB-EMC-02-c

Addres

s:1/F.,Building D,Sogood Science and Technology Park, Sanwei Community,

Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China

Tel:(86) 0755-26066440 Fax:(86) 0755

26014772 Email:service@anbotek.com

@ Hotline
o 400-003-0500

www.anbotek.com.cn
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1.4. Description of Test Mode

Pretest Mode Description

Mode 1 On

For Mode 1  Block Diagram of Test Setup

KEYBOARD MONITOR U Disk MOUSE

AC mains
il EUE Earphone

1.5. Test Summary

Test Items Test Mode Status
Power Line Conducted Emission Test Mode 1 P
Asymmetric Mode Conducted Emission at Telecom Port Mode 1 P
Radiated Emission Test (Below 1 GHz) Mode 1 P
Radiated Emission Test (Above 1GHz) Mode 1 P
Harmonic Current Test / N
Voltage Fluctuations & Flicker Test Mode 1 P
Electrostatic Discharge Immunity Test Mode 1 P
RF Field Strength Immunity Test Mode 1 P
Electrical Fast Transient/Burst Immunity Test Mode 1 P
Surge Immunity Test Mode 1 P
Injected Currents Susceptibility Test Mode 1 P
Power frequency Magnetic Field Immunity Test / N
Voltage Dips and Interruptions Immunity Test Mode 1 P
P) Indicates “PASS”.
F) Indicates “Fail”.
N) Indicates “Not applicable”.

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
Address:1/F.,Building D,Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China. o 400-003-0500

Tel:(86) 0755-26066440 Fax:(86) 0755-26014772 Email:service@anbotek.com www.anbotek.com.cn
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1.6. Test Equipment List

</ Power Line Conducted Emission Test

Item Equipment Manufacturer Model No. | Serial No. Last Cal. Cal. Interval

L.I.S.N.

1. Artificial Mains Rohde & Schwarz ENV216 100055 Oct. 23, 2022 1 Year
Network

Three Phase V-type

_r E215040D

2. Artificial Power CYBERTEK EM5040DT . Jul. 05, 2022 1 Year
Network

3. | EMI Test Receiver | Rohde & Schwarz ESCI 100627 Oct. 13, 2022 1 Year

o ) Compliance
4. | RF Switching Unit e RSU-M2 38303 Oct. 22, 2022 1 Year
Direction
Software Name ,

5. Ferrari Technology | ANB-03A N/A N/A N/A
EZ-EMC

<] Asymmetric Mode Conducted Emission at Telecom Port

Item Equipment Manufacturer Model No. | Serial No. Last Cal. Cal. Interval
1. ISN Schwarzbeck NTFM 8158 #172 Oct. 13, 2022 1 Year
2. | EMI Test Receiver | Rohde & Schwarz ESCI 100627 Oct. 13, 2022 1 Year

S ) Compliance
3. | RF Switching Unit o RSU-M2 38303 Oct. 22, 2022 1 Year
Direction
Software Name )

4. Ferrari Technology | ANB-03A N/A N/A N/A

EZ-EMC
Three Phase V-type

. XC E215040D

5. Artificial Power CYBERTEK EM5040DT T001 Jul. 05, 2022 1 Year
Network

X] Radiated Emission Test (Below 1 GHz)

Item Equipment Manufacturer Model No. [ Serial No. Last Cal. Cal. Interval
1. | EMI Test Receiver | Rohde & Schwarz ESR26 101481 Oct. 23, 2022 1 Year
2. Pre-amplifier SONOMA 310N 186860 Oct. 23, 2022 1 Year

Bilog Broadband VULB
3. Schwarzbeck VULB9163 Oct. 23, 2022 1 Year
Antenna 9163-289
Software Name 2
4. Ferrari Technology | ANB-03A N/A N/A N/A
EZ-EMC
Code

Shenzhen Anbotek Compliance Laboratory Limited

N

\ 101

: AB-EMC-02-c
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<] Radiated Emission Test (Above 1GHz)
ltem Equipment Manufacturer Model No. | Serial No. Last Cal. Cal. Interval
1. | EMI Test Receiver | Rohde & Schwarz ESR26 101481 Oct. 23, 2022 1 Year
Bilog Broadband VULB
2. Schwarzbeck VULB9163 Oct. 23, 2022 1 Year
Antenna 9163-289
3. Pre-amplifier SONOMA 310N 186860 Oct. 23, 2022 1 Year
Software Name )
4. Ferrari Technology | ANB-03A N/A N/A N/A
EZ-EMC
" ) LNPA-0118G-| SKET-PA-0
5. EMI Preamplifier SKET Electronic 45 02 Oct. 13, 2022 1 Year
Double Ridged
6. SCHWARZBECK |BBHA9120D| 02555 Oct. 16, 2022 3 Year
Horn Antenna
DX Harmonic Current and Flicker Test
Item Equipment Manufacturer Model No. | Serial No. Last Cal. Cal. Interval
Programmable AC
1. IVYTECH APS-5005A 632734 Oct. 23, 2022 1 Year
Power source
Harmonic and HMONICS
2. : EMC-PARTNER 164 Oct. 23, 2022 1 Year
Flicker Analyzer 1000-1P
3. Harmonics-1000 N/A Ed.3.0+4.0 N.A N/A N/A
X| Electrostatic Discharge Immunity Test
Item Equipment Manufacturer Model No. | Serial No. Last Cal. Cal. Interval
1. ESD Simulators emtest ESD NX30.1 11936 Mar. 25, 2022 1 Year

Shenzhen Anbotek Compliance Laboratory Limited

- Buildina D.Soaood Science and Technoloay Park, Sanwei Community

Code: AB-EMC-02-c
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XIRF Field Strength Immunity Test

ltem Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
, : MY4818065
1. Signal Generator Agilent N5182A 5 Oct. 13, 2022 1 Year
. , MPA-80-100 | MPA190309
2. Amplifier Micotoop Oct. 23, 2022 1 Year
0-250 6
. , MPA-1000-6 | MPA190312
3. Amplifier Micotoop Oct. 23, 2022 1 Year
000-100 2
Log-Periodic
4, Schwarzbeck VULP9118E 00992 N/A N/A
Antenna
Double Ridged
5. SCHWARZBECK |BBHA 9120D 02555 Oct. 16, 2022 3 Year
Horn Antenna
z MY4149890
6. Power Sensor Agilent E9301A 5 Oct. 23, 2022 1 Year
) MY4149808
7. Power Sensor Agilent E9301A 3 Oct. 23, 2022 1 Year
) GB4020290
8. Power Meter Agilent E4419B 9 Oct. 23, 2022 1 Year
9. | Electric field Probe Narda EP 601 8112X10351| Oct. 23, 2022 1 Year
10. | RS Test software EMtrace EM 3 V1.1.7 N/A N/A
X Electrical Fast Transient/Burst Immunity Test
ltem Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1. Surge Generator TESEQ NSG 3060 1480 Oct. 23, 2022 1 Year
2. CDN TESEQ CDN 3061 1408 Oct. 23, 2022 1 Year
3. EFT-Clamp PRIMA EFT-Clamp / Oct. 13, 2022 1 Year
> Surge Immunity Test
ltem Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
Combined Wave
1. Lightning Surge 3Ctest CCs600 ES3771702 | Jul. 05, 2022 1 Year
Simulator
Three Phase Power SEPN69100
2. \ 3Ctest ES0801757 | Jul. 05, 2022 1 Year
Coupling Network T
Telecom port surge
3t PMI TW101 190411 May 13, 2022 1 Year
generator

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
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X Injected Currents Susceptibility Test

ltem Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
C/S Conducted
. 126A1196/20
1. Immunity Test FRANKONIA CIT-10 42 Oct. 23, 2022 1 Year
System
CDN - M2+ | A2210178/20
2. CDN FRANKONIA Oct. 23, 2022 1 Year
M3 12
6dB Attenuator FRANKONIA DAM 26W 1172202 | Oct. 23, 2022 1 Year
4. CIT-10 FRANKONIA Version1.1.7 N/A N/A N/A
18101728-01
5. EM-Clamp FRANKONIA EMCL-20 % May 17, 2022 1 Year
|| Power frequency Magnetic Field Immunity Test
Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
Power Frequency
0T EMS61000-8
d5 Magnetic Field EVERFINE K 906002 Oct. 23, 2022 1 Year
Generator
X Voltage Dips and Interruptions Immunity Test
ltem Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
CYCLE SAG DRP61011A
1. ) PRIMA PR12046234 | Oct. 23, 2022 1 Year
Simulator G

Shenzhen Anbotek Compliance Laboratory Limited

Code: AB-EMC-02-c
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1.7. Description of Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

FCC-Registration No.: 184111

Shenzhen Anbotek Compliance Laboratory Limited, 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 No. 184111.

ISED-Registration No.: 8058A

Shenzhen Anbotek Compliance Laboratory Limited, EMC Laboratory has been registered and fully
described in a report filed with the (ISED) Innovation, Science and Economic Development Canada.
The acceptance letter from the ISED is maintained in our files. Registration 8058A.

Test Location

Shenzhen Anbotek Compliance Laboratory Limited.

1/F, Building D, Sogood Science and Technology Park, Sanwei community, Hangcheng Street, Bao'an
District, Shenzhen, Guangdong, China.518128

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c

Address:

1/F.,Building @ Hotline
d 400-003-0500

www.anbotek.com.cn
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1.8. EMS Performance Criteria

Performance criterion A

The equipment shall continue to operate as intended without operator intervention. No degradation of
performance, loss of function or change of operating state is allowed below a performance level
specified by the manufacturer when the equipment is used as intended. The performance level may be
replaced by a permissible loss of performance. If the minimum performance level or the permissible
performance loss is not specified by the manufacturer, then either of these may be derived from the
product description and documentation, and by what the user may reasonably expect from the
equipment if used as intended.

Performance criterion B
During the application of the disturbance, degradation of performance is allowed. However, no
unintended change of actual operating state or stored data is allowed to persist after the test.

After the test, 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. The performance level may be replaced by a
permissible loss of performance.

If the minimum performance level (or the permissible performance loss), or recovery time, is not
specified by the manufacturer, then either of these may be derived from the product description and
documentation, and by what the user may reasonably expect from the equipment if used as intended.

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. A reboot or re-start
operation is allowed.

Information stored in non-volatile memory, or protected by a battery backup, shall not be lost.

Shenzhen Anbotek Compliance Laboratory Limited Code: AB
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2. Power Line Conducted Emission Test

2.1. Test Standard and Limit

Test Standard: BS EN 55032

[ ] Limits for conducted emission at the AC mains power ports of Class A equipment

Limits (dBuV)
Frequency (MHz)
Quasi-peak Level Average Level
0.15~0.50 79.0 66.0
0.50 ~ 30.00 73.0 60.0

Remark: The lower limit shall apply at the transition frequencies.

X Limits for conducted emission at the AC mains power ports of Class B equipment

Limits (dBuV)
Frequency (MHZz)
Quasi-peak Level Average Level

0.15~0.50 66.0 ~ 56.0 * 56.0 ~46.0 *

0.50 ~ 5.00 56.0 46.0

5.00 ~ 30.00 60.0 50.0
Remark:
(1) The lower limit shall apply at the transition frequencies.
(2) The limit decreases linearly with the logarithm of the frequency in the range 0.15MHz to 0.50MHz.

2.2. Test Setup

01m
Test Receiver EUT [ Peripheral
[ ] N T TR T o
/
08m, /]\
0.8m
LISN LISN \l/

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
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2.3. Test Procedure

The table-top EUT is placed on a non-conductive table 0.8 m above the horizontal ground
reference plane, and the back of the EUT is 0.4 m away from the vertical ground reference plane,
and at least 0.8 m from any other metal surface or ground plane. The floor-standing EUT is placed
on an insulating support 0.1 m above the horizontal ground reference plate, at least 0.8 m away
from other metal objects.

Connect EUT to the power mains through an LISN. Where the mains cable supplied by the
manufacturer is longer than 1 m, the excess should be folded at the center into a bundle no longer
than 0.4 m, so that its length is shortened to 1 m. All the peripherals are connecting to the other
LISN.

The initial testing identified the frequency that has the highest disturbance relative to the limit while
operating the EUT in typical modes of operation and cable positions in a test setup representative
of typical system configuration.

The identification of the frequency of highest disturbance with respect to the limit was found by
investigating disturbances at a number of significant frequencies. The probable frequency of
maximum disturbance had been found and that the associated cable and EUT configuration and
mode of operation had been identified.

Set the test-receiver to quasi peak detect function and average detect function, and to measure the
conducted emissions values.

2.4. Test Results
PASS

The test curves are shown in the following pages.

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
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Power Line Conducted Test Data

Test Site: 1# Shielded Room
Test Specification: AC 230V, 50Hz
Comment: Live Line

Temp.: 23.9°C Hum.: 45%

B0.0  dBu¥
Limit: _
AG:
e Y =5 : : -Ih
N
w ”ﬁ“%%ﬁw - l[\\l -
\ \| il i 'Ip'n'lll H!‘ LJ.U peak
B e T
0.0
0.150 05 MHz) 5 20000
Freq. Reading | Factor | Result Limit  |Ower Limit Detect Rk
Mo, (MHz) | (dBuv) | (dB) | (dBuV) | (dBuv) | (dB) Sl e
1 05779 2011 19.47 3958 46.00 -6.42 AVG
2 0.5780| 2962 19.47 49.09 56.00 -5.91 QP
3 1.0380( 1943 19.45 38.88 46.00 -7.12 AVG
4 3.6740| 28.55 19.48 48.03 56.00 -1.97 ap
5 36859 2139 19.48 40.87 46.00 513 AVG
6 3.9140| 20.93 19.48 40.41 46.00 -5.59 AVG
7 40339 29.15 19.47 4862 56.00 -7.38 apP
8 4 1459( 2934 19.47 4881 56.00 -7.19 QP
9 4.3738( 20.00 19.47 3947 46.00 -6.53 AVG
10 43739 3117 19.47 5064 56.00 -5.36 apP
11 4 6139 3057 19.49 50.06 56.00 -5.94 QP
12 16.0338| 2235 20.02 42 37 50.00 -71.63 AVG
Note: Result = Reading + Factor  Over Limit = Result - Limit
Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
\ddress: 1/F.,Building D,Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hang ‘hC‘m%lthl Bao'an District, Shenzhen, Guangdong, China Z_/ 400-003-0500
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Power Line Conducted Test Data

Test Site: 1# Shielded Room
Test Specification: AC 230V, 50Hz
Comment: Neutral Line
Temp.: 23.9°C Hum.: 45%
800 dBuY
Limit: —
AVG: —_
\. F I ilE '__ ------------ l
1 UN?" i‘h‘ﬂﬂpwmmwh}rﬁ l*‘kﬁ‘ A M
h A2 \ ) 1‘. ] }ﬂ 'I i o lpmak
I Rdaa i e M‘i‘l\hf AVEG
oo
0150 0% 20,000
Mo; {[;nrfagj Ffsgii;)g F(Zg?r I:E‘EBSSLK‘I'E] {égﬂﬁ} Ov?ééim Relechy | | Bee
1 1.0380( 19.64 1945 | 39.09 46.00 6.91 AVG
2 1.1900| 26.85 19.44 46.29 56.00 9.7 QP
3 1.5020| 2056 19.44 | 40.00 46.00 600 | AVG
4 17260( 18.22 1945 | 3767 46.00 £33 | AVG
5 3.1140] 1894 19.46 36.40 46.00 -7.60 ANVG
B 3.2300| 18.09 1946 | 3755 46.00 545 | AVG
7 35700 28.18 1948 | 4766 56.00 B34 QP
B 3.6860| 29.75 1948 | 4923 56.00 677 QP
9 3.6B60| 2135 1948 | 40.83 46.00 517 | AVG
10 4.0300( 3019 1947 | 4966 56.00 5.34 QP
11 4.1460| 29.66 19.47 4913 56.00 -6.87 QP
12 18.3340| 31.63 2013 | 5176 £0.00 8.24 QpP
Note: Result = Reading + Factor  Over Limit = Result - Limit

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
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3. Asymmetric Mode Conducted Emission at Telecom Port

3.1. Test Standard and Limit

Test Standard

BS EN 55032

[ ] Limits for asymmetric mode conducted emissions of Class A equipment

Limits (dBpV)

Frequency (MHz)
Quasi-peak Level Average Level
0.15~0.50 97.0~87.0"* 87.0~740*
0.50 ~ 30.00 87.0 74.0
Remark:

'The limit decreases linearly with the logarithm of the frequency in the range 0.15MHz to 0.50MHz.

Xl Limits for asymmetric mode conducted emissions of Class B equipment

Limits (dBpV)

Frequency (MHZz)
Quasi-peak Level Average Level
0.15~0.50 84.0~74.0* 74.0~440*
0.50 ~ 30.00 74.0 64.0
Remark:

The limit decreases linearly with the logarithm of the frequency in the range 0.15MHz to 0.50MHz.

3.2. Test Setup

Test Receiver

EUT

| Peripheral

LISN

N0.8m

—1ISN

LISN \L

Shenzhen Anbotek Compliance Laboratory Limited
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3.3. Test Procedure

The table-top EUT is placed on a non-conductive table 0.8 m above the horizontal ground
reference plane, and the back of the EUT is 0.4 m away from the vertical ground reference plane,
and at least 0.8 m from any other metal surface or ground plane. The floor-standing EUT is placed
on an insulating support 0.1 m above the horizontal ground reference plane, at least 0.8 m away
from other metal objects.

Connect EUT to the power mains through an LISN. Where the mains cable supplied by the
manufacturer is longer than 1 m, the excess should be folded at the center into a bundle no longer
than 0.4 m, so that its length is shortened to 1 m. All the peripherals are connecting to the other
LISN.

The EUT was connected to the peripheral equipment through the ISN and linked in normal
condition.

Set the test-receiver to quasi peak detect function and average detect function, and to measure the
asymmetric mode conducted emission values.

3.4. Test Results
PASS

The test curves are shown in the following pages.

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
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Asymmetric Mode Conducted Emission Test Data

Test Site: 1# Shielded Room
Test Specification: AC 230V, 50Hz
Comment: Telecom Port
Temp.: 23.9°C Hum.: 45%
100.0  dBu¥
Limit: —_—
AVG: -
N WMHN""“--..W_ 1 S e | = I q 1l 1___ -
i i’,I ﬁ
50 ] ‘ |||l } }
II | | ik I. d
| ‘ i ||||“ NFW"’I l
| ‘ it u\h i
nm i !‘ll f Ll
‘ AVG
0.0
0.150 0.5 [MHz] 5 30.000
Freq. Reading | Factor | Result Limit | Over Limit Datoct Rriak
No- | MHz) | (@Buv) | (@B) | (dBuv) | (dBuv) | (dB) |O°tr| Reme
1 0.5940( 4243 19.14 61.57 74.00 -12.43 QP
2 0.5940( 40.39 19.14 59.53 64.00 -4 47 AVG
3 1.3820| 3740 19.11 56.51 64.00 -7.49 AVG
4 23020 3942 19.11 58.53 64.00 -547 AVG
5 25260 42.04 19.12 61.16 74.00 -12.84 QP
6 2.5340( 39.92 19.12 59.04 64.00 -4 .96 AVG
75 3.6900( 4324 19.14 62.38 74.00 -11.62 QP
8 36900 3728 19.14 56.42 64.00 -7.58 AVG
a 3.8980| 4283 19.14 61.97 74.00 -12.03 QP
10 41500 42.31 19.14 61.45 74.00 -12.55 QP
11 43740 4444 19.14 63.58 74.00 -10.42 QP
12 43740 3927 19.14 58 41 64.00 -5.59 AVG
Note: Result = Reading + Factor  Over Limit = Result - Limit
Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
Address: 1/F.,Building D,Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hm‘..“imnr:%lm@l Bao'an District, Shenzhen, Guangdong, China 400-003-0500
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4. Radiated Emission Test (Below 1 GHz)

4.1. Test Standard and Limit

Test Standard BS EN 55032

[ ] Limit for radiated emissions at frequencies up to 1 GHz for class A equipment

Frequency Distance Field Strengths Limit
(MHz) (Meters) (dBuV/m)
30 ~ 230 3 50
230 ~ 1000 3 57
Remark: The lower limit shall apply at the transition frequencies.

X Limit for radiated emissions at frequencies up to 1 GHz for class B equipment

Frequency Distance Field Strengths Limit
(MHz) (Meters) (dBuV/m)
30 ~ 230 3 40
230 ~ 1000 3 47
Remark: The lower limit shall apply at the transition frequencies.

4.2. Test Setup

VVVYWYVYVVVVVVVVVVVVWVVVVVVVVVVY

1~4m
i 2 3m > Variable
|
i 1y /
EUT& | ’=I|||, -
Peripheral | |
Xj | Test table &
l Turntable
—=4 |

Test Receiver Pre-Amplifier

Shenzhen Anbotek Compliance Laboratory Limited
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4.3. Test Procedure

The table-top EUT is placed on a non-conductive table 0.8 m above the horizontal ground
reference plane. The floor-standing EUT is placed on an insulating support 0.1 m above the
horizontal ground reference plane.

The EUT was set 3 m away from the receiving antenna that was mounted on a non-conductive
mast. The antenna can move up and down between 1 to 4 m to find out the maximum emission
level.

The turntable can rotate 360 degree to determine the position of the maximum emission level.

The initial testing identified the frequency that has the highest disturbance relative to the limit while
operating the EUT in typical modes of operation and cable positions in a test setup representative
of typical system configuration.

The identification of the frequency of highest emission with respect to the limit was found by
investigating emissions at a number of significant frequencies. The probable frequency of
maximum emission had been found and that the associated cable and EUT configuration and mode

of operation had been identified.

The bandwidth of the Receiver is set at 120 kHz.

4.4. Test Results
PASS

The test curves are shown in the following pages.
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Test item: Radiation Test Polarization: Horizontal
Standard: (RE)BS EN 55032 Power Source: AC 230V, 50Hz

Frequency Range: 30MHz ~ 1000MHz Temp.('C)/Hum.(%RH): 24.3( °‘C)[49%RH

Distance: 3m
80.0 dBu¥/m
Limat: —_
Harmn: —
m 1
1 2

IO, pfh e o

0.0
30.000 T} 50 B0 70 B0 [MHz] 300 A0 500 EOD FOD 1000.000
Freq. Reading | Factor | Result Limit |Ovwer Limit Height | degree

No- | (MHz) | (dBuV) | (dB/m) |(dBuV/m)|(dBuvim)| (dB) |P®=| em) | (seg) | P

1 38.2120( 50.05 -16.90 33.15 40.00 -6.85 QapP

2 74 1350( 5515 -2203 33.12 40.00 -6.88 apP

3 128.1128| 54.79 -2297 3202 40.00 -798 apP

4 1812834| 5578 -23.13 32 65 40.00 -7.356 apP

5 2122693 5590 -2212 33.78 40.00 -622 apP

6 360 4478 5523 -16.02 3921 47.00 -7.79 QapP

Note: Result= Reading + Factor  Over Limit=Result-Limit

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
Address: 1/F.,Building D,Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China. o 400-003-0500
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Test item: Radiation Test Polarization: Vertical
Standard: (RE)BS EN 55032 Power Source: AC 230V, 50Hz

Frequency Range: 30MHz ~ 1000MHz Temp.('C)/Hum.(%RH): 24.3( °‘C)[49%RH

Distance: 3m
80.0 dBuY/m
Limt: —
Hargin: —_—
i R

5 T =
i '«'#W’”& e ‘UWWWNEMM JW”LA} LA

0.0|
30.000 A0 50 B0 70 BO [MHz] 200 A0 500 OO YOO 000000
Freq. Reading | Factor | Result Limit  [Ower Limit Height | degree

No- | MMz) | (dBuV) | (dBim) |(dBuvim)|(dBuvim)| (dB) || (em) | (deg) | Remer

1 38.8878| 4499 -15.13 29.86 40.00 -10.14 QP

2 849593 5083 -18.55 32.28 40.00 -7.72 QP

3 124 1329 53.93 -20.57 33.36 40.00 -6.64 QP

4 183.8439| 5342 -20.42 33.00 40.00 -7.00 QP

5 360.4476| 48.02 -14 88 3314 47.00 -13.86 apP

5 701.7609| 4943 -9.89 39.54 47.00 -7.46 QP

Note: Result= Reading + Factor  Over Limit=Result-Limit

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
Address: 1/F.,Building D,Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China. o 400-003-0500
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5. Radiated Emission Test (Above 1GHz)

5.1. Test Standard and Limit

Page 25 of 59

Test Standard

BS EN 55032

[ ] Limit for radiated emissions at frequencies above 1 GHz for class A equipment

Frequency Distance Field Strengths Limit (dBuV/m)
(MHz) (Meters) Peak Average
1000 ~ 3000 3 76 56
3000 ~ 6000 3 80 60
Remark: The lower limit shall apply at the transition frequencies.

X Limit for radiated emissions at frequencies above 1 GHz for class B equipment

Frequency Distance Field Strengths Limit (dBuV/m)
(MHz) (Meters) Peak Average

1000 ~ 3000 3 70 50

3000 ~ 6000 3 74 54

Remark: The lower limit shall apply at the transition frequencies.

5.2. Test Setup

EUT &
Peripheral

\

< —————— 3m

Test table &
Turntable

o

o.SmI‘ ‘ AAAAAAAAAAAA

VVVWWVVVVVVVVVVVVVVVVVVVVVVVVVY

1~4m
Variable

/

T—

Test Receiver

Pre-Amplifier
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5.3. Test Procedure

The table-top EUT is placed on a non-conductive table 0.8 m above the horizontal ground
reference plane. The floor-standing EUT is placed on an insulating support 0.1 m above the
horizontal ground reference plane.

The EUT was set 3 m away from the receiving antenna that was mounted on a non-conductive
mast. The antenna can move up and down between 1 to 4 m to find out the maximum emission
level.

The turntable can rotate 360 degree to determine the position of the maximum emission level.

The initial testing identified the frequency that has the highest disturbance relative to the limit while
operating the EUT in typical modes of operation and cable positions in a test setup representative
of typical system configuration.

The identification of the frequency of highest emission with respect to the limit was found by
investigating emissions at a number of significant frequencies. The probable frequency of
maximum emission had been found and that the associated cable and EUT configuration and mode
of operation had been identified.

The test receiver is set to peak and average detects function.

The bandwidth of the test receiver is set at 1MHz.

5.4. Test Results
PASS

The test curves are shown in the following pages.
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Test item: Radiation Test Polarization: Horizontal
Standard: (RE)BS EN 55032 Power Source: AC 230V, 50Hz
Frequency Range: 1GHz ~ 6GHz Temp.(C)/Hum.(%RH): 24.3( C)/[49%RH
Distance: 3m

B0.0  dBuV¥/m

Limat: e

MYl
[ala-n

| E IC1
1
/I . SR I u
| >:‘| I { ‘pr\{ J\ihﬂuuil W 3'2
AR W, i T
wieg 0 2 gy o B o
4 JM W Jml ”; 1\“
0.0
1000000 2000 IMHz] 3000 ADOO 5000  E000.000
Freq. Reading | Factor | Result Limit |Ower Limit Height | degree
No.- | MHz) | (dBuV) | (dBim) |(dBuvim)|(dBuvim)| (dB) |°=%"| (em) | (ceq | Remark
1 1183.440| 73.23 -27.36 4587 70.00 -24.13 peak
2 1183.440| 63.00 -27.36 3564 50.00 -14 36 AVG
3 1368.285| 7027 -26.97 43.30 70.00 -26.70 peak
4 1368.285| 59.90 -26.97 32.93 50.00 -17.07 AVG
5 2172398 6943 -24.79 44 64 70.00 -25.36 peak
B 2172398 5936 -2479 3457 50.00 -15.43 AVG
7 2742200 64.91 -23.61 41.30 70.00 -28.70 peak
8 2742200 5370 -23.61 3009 50.00 -19.91 AVG
9 4223122 67.94 -19.08 48.86 74.00 -25.14 peak
10 4223122| 5669 -19.08 37.61 54.00 -16.39 AVG
11 5830433 6431 -14 66 4965 74.00 -24 35 peak
12 5830.433| 5543 -14 66 4077 54.00 -13.23 AVG
Note: Result=Reading + Factor = Over Limit=Result - Limit
Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
Address: 1/F.,Building D,Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China d 400-003-0500
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Test item: Radiation Test Polarization: Vertical
Standard: (RE)BS EN 55032 Power Source: AC 230V, 50Hz
Frequency Range: 1GHz ~ 6GHz Temp.(C)/Hum.(%RH): 24.3( C)/[49%RH
Distance: 3m

BO.O  dBu¥/m
Limat: —
-I 11
5 v
1 T Ik Wy
: : F o e P Fl
40 ; 4 ”uh
s, 3 '\\(JM %Mm I VAR 1
lm" f“’\'ngﬁ e w ¥ - 3 T i
- 4 ’
0.0
1000.000 2000 [MHz] 000 4000 5000 E000.00D
Freq. Reading | Factor | Result Limit  |Over Limit Height | degree
No- | (MHz) | (dBuV) | (dBim) |(dBuVim)|(dBuvim)| (dB) |%==| (em) | (aeq) | R
1 1053.335| 6924 2770 | 4154 70.00 -2846 | peak
2 1053.335| 59.39 -27.70 31.69 50.00 -18.31 AVEG
3 1496.525| 66.67 -26.87 39.80 70.00 -30.20 | peak
4 1496.525| 5484 -2687 | 2797 50.00 -2203 | AVG
5 1758.400| 66.38 -26.47 39.91 70.00 -30.09 | pesak
B 1758 400| 5438 -2647 | 2791 50.00 -2209 | AVG
7 2589.395| 65.36 -2385 | 4151 70.00 -2849 | peak
8 2589395| G452 -2385 3067 50.00 -1933 | AVG
9 3549384| 67.08 -21.61 4547 74.00 -2853 | peak
10 3549.384| 57.04 -21.61 3543 54.00 -1857 | AVG
11 5226773 64.07 -1663 | 4744 74.00 -2656 | peak
12 5226.773| 5293 -16.63 36.30 54.00 -17.70 | AVG
Note: Result=Reading + Factor = Over Limit=Result - Limit
Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
Address: 1/F.,Building D,Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China d 400-003-0500
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6. Harmonic Current Test

6.1. Test Standard

Test Standard: BS EN IEC 61000-3-2

6.2. Test Setup

Power Cord
Harmonic l
& Flicker EUT &
Analyzer Peripheral

6.3. Test Procedure

The table-top EUT is placed on the top of a wooden table 0.8 m above the ground (0.1 m for the
floor-standing EUT) and operated to produce the maximum harmonic components under normal
operating conditions for each successive harmonic component in turn. The correspondent test program
of test instrument to measure the current harmonics emanated from EUT is chosen. The measure time
shall be not less than the necessary for the EUT to be exercised.

6.4. Test Results

(The active input power of the EUT is less than 75W. Therefore, according to BS EN IEC 61000-3-2, no
limits are necessary.)

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
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7. Voltage Fluctuations & Flicker Test

7.1. Test Standard
Test Standard: BS EN 61000-3-3

7.2. Test Setup

Power Cord
Harmonic l
& Flicker EUT &
Analyzer Peripheral

7.3. Test Procedure

The table-top EUT is placed on the top of a wooden table 0.8 m above the ground (0.1 m for the
floor-standing EUT) and operated to produce the most unfavorable sequence of voltage changes under
normal conditions during the flicker measurement. The observation period for short-term flicker indicator
is 10 minutes and the observation period for long-term flicker indicator is 2 hours.

7.4. Test Results

PASS

The test curves are shown in the following pages.
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Flicker Test Summary (Run time)

Flicker Emission IEC 61000-4-15 for 230VI50Hz

. R R T N T P o — 1 1100%  Actual Flicker (Fli); 0.00
AT EE SRR AL Shortterm Flcker (Psty: 0,07
R e e 100
Long-term Flicker (Ply:  0.00

T O NP O Limit (PIt) 0.65
e e e st S S e 71 )

E LR 3408 G EYEE ST Maximum Relative
WP PR RPN A N GO P S WS, SR R RS S Y o S O Volt. Change (dmax):  0.00%
__5___5___;___5___5___;___E___L__;___?___E___r__g___5___;___5___;___ 40% Limit (dmax): 4.00%

R EE TR Relative Steady-state

G i i e e T i S e e Voltage Change (dc):  0.02%

hebetebebebebetetodedod bbb L g, Limit (g 330%
RGN Tmax 3.30% (dt): 0.00ms

e o — ; . 0% Limit (dt=Lim}): 500ms
0.01 0.1 1 10 100 1000 10000 Class

Flicker Emission - IEC 61000-3.3 , BS EM 61000-3-3

Ums= 2285 V P = 5522 W Range:. 50 A

ms = 0317 A pf = 0.758 V-nom: 230V

Test aborted, Result: PASSED

HAR - 1000 CMT-Parsmr

Full Bar : Actual Values

Empty Bar : Maximum Values

Circles :Average Values

Blue : Current, Green : Voltage , Red : Failed

Urms = 229.5V Freq= 50.000 Range: 50A

Irms= 0.317A Ipk = 0.537A cf = 1.692

P = 5522W S = 7285VA pf = 0.758

Test - Time : 10 x 1min =10min (100 %)

LIN (Line Impedance Network) : L: 0.24ohm +j0.150hm N: 0.16ohm +j0.100hm

Limits : PIt : 0.65 Pst : 1.00
dmax: 4.00% dc : 3.30%
dtLim: 3.30% dt>Lim: 500ms

Test aborted, Result: PASSED

dmax dc dt>Lim
[%] [%] [ms]
1 0.000 0.000 0.000
Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
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8. Electrostatic Discharge Immunity Test

8.1. Test Specification

Test Standard : BS EN 55035

Basic standard : IEC 61000-4-2: 2008

Performance criteria: B

Test Level : 1 8kV (Air Discharge) * 4kV (Contact Discharge)

8.2. Test Setup

@dm _VCP  , HCP
/« ——————— 21.0m ------- >| > -
Wall EUT & ol
Peripheral L’
; X 470kQ
| L IT GRP
E 0.8m ,'l

i ES : 70kQ [J4rokQ !
| Generator | [ ] v
___________

8.3. Test Procedure
a. In the case of air discharge testing, the climatic conditions shall be within the following ranges:
- Ambient temperature: 15°C to 35°C;

- Relative humidity: 30% to 60%;
- Atmospheric pressure: 86 kPa (860 mbar) to 106 kPa (1060 mbar)

b. In the case of contact discharges, the tip of the discharge electrode shall touch the EUT before the

discharge switch is operated.

c. In the case of painted surface covering a conducting substrate, the following procedure shall be
adopted: - If the coating is not declared to be an insulating coating by the equipment manufacturer, then
the pointed tip of the generator shall penetrate the coating so as to make contact with the conducting
substrate. - Coating declared as insulating by the manufacturer shall only be submitted to the air

discharge. - The contact discharge test shall not be applied to such surfaces.
Code: AB

e Wi

vei Community (’ }\ HO 3
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d. In the case of air discharges, the round discharge tip of the discharge electrode shall be approached
as fast as possible (without causing mechanical damage) to touch the EUT. After each discharge, the
ESD generator (discharge electrode) shall be removed from the EUT. The generator is then retriggered
for a new single discharge. This procedure shall be repeated until the discharges are completed. In the
case of an air discharge test, the discharge switch, which is used for contact discharge, shall be closed.

e. The test voltage shall be increased from the minimum to the selected test severity level, in order to
determine any threshold of failure. The final test level should not exceed the product specification value
in order to avoid damage to the equipment.

f. The test shall be performed with both air discharge and contact discharge. The test shall be performed
with single discharges. On each pre-selected point at least 10 single discharges (in the most sensitive
polarity) shall be applied. For the time interval between successive single discharges an initial value of 1
s is recommended. Longer intervals may be necessary to determine whether a system failure has

occurred.

g. Ensure that the applied charge on the EUT has been dis-charged before next ESD pulse.

8.4. Test Results

PASS

Please refer to the following page.

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
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Electrostatic Discharge Test Results

Test Result: Xl Pass [ Fall Temperature: 23.5C
Power Supply: AC 230V, 50Hz Humidity: 45%
Kind
Location A-Air Discharge Result
C-Contact Discharge
Air discharge: £2.0 kV, £4.0 kV, 8.0 kV Contact discharge: 4.0 kV
USB Port 4 points C XA [IB [IC
Screw 4 points C XA [IB [IC
Slot 4 points A XA [JB [IC
Metal 4 points C XA [JB [IC
Button 4 points A XA [JB []C
AC Port 4 points A XA [IB [IC
Type-C Port 4 points C XA [IB [IC
LAN Port 4 points C XA [JB [IC
VGA Port 4 points C XA [JB [IC
HDMI Port 4 points C XA [JB []C
AUX IN Port 4 points A XA [JB [IC
AUX OUT Port 4 points A XA [JB [IC
Light 4 points A XA [JB [IC
Switch 4 points A XA [JB [IC
DVI Port 4 points C XA [1B []C
HCP 4 points G XA [JB [IC
VCP of the front 4 points C XA [JB [IC
VCP of the rear 4 points C XA [JB [IC
VCP of the left 4 points C XA [JB [IC
VCP of the right 4 points C XA [IB []C
Note: N/A
Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
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9. RF Field Strength Immunity Test

9.1. Test Specification

Page 35 of 59

Test Standard:

BS EN 55035

Basic standard:

IEC 61000-4-3: 2020

Performance criteria: | A A A

Frequency Range: I 80MHz to 1000MHz| [X Spot frequencies | [_| Additional spot frequencies
Test level: 3Vim 3 Vim 3 Vim

Modulation: 1kHz Sine Wave, 80%, AM Modulation

Frequency Step: 1 % of preceding frequency value

Polarity of Antenna: Horizontal and Vertical

Test Distance: 3m

Antenna Height: 1.5m

Dwell Time: at least 0.5s

Spot frequencies: 1800 MHz, 2600 MHz, 3500 MHz and 5000 MHz;
80 MHz, 120 MHz, 160 MHz, 230 MHz, 434 MHz, 460 MHz, 600 MHz, 863 MHz and 900 MHz .

Additional spot frequencies:

9.2. Test Setup

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVY

Log-Periodic antenna or Horn antenna

|
- ol Y |
_D s | | I ] i
T EUT &
Peripheral
1.5m | - y ————-
0.8 m
=TI L :
I Power Signal !
| Amplifier Generator | 1
1
L 1

Code: AB-EMC-02-c
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9.3. Test Procedure

The procedure defined in this part requires the generation of electromagnetic fields within which the test
sample is placed and its operation observed. To generate fields that are useful for simulation of actual
(field) conditions may require significant antenna drive power and the resultant high field strength
levels. To comply with local regulations and to prevent biological hazards to the testing personnel, it is
recommended that these tests be carried out in a shielded enclosure or semi-anechoic chamber.

a. The antenna is placed 3 m from the equipment. The required field strength is determined by placing
the field strength meter(s) on top of or directly alongside the equipment under test and monitoring the
field strength meter via a remote field strength indicator outside the enclosure while adjusting the
continuous-wave to the antenna.

b. The test shall normally be performed with the generating antenna facing each side of the EUT. When
equipment can be used in different orientations (i.e. vertical or horizontal) all sides shall be exposed to
the field during the test. When technically justified, some EUTs can be tested by exposing fewer faces to
the generating antenna. In other cases, as determined for example by the type and size of EUT or the
frequencies of test, more than four azimuths may need to be exposed.

c. The polarization of the field generated by each antenna necessitates testing each selected side twice,
once with the antenna positioned vertically and again with the antenna positioned horizontally.

d. The step size of the frequency is set to 1%. The dwell time at each frequency shall not be less than
the time necessary for the EUT to be exercised and to be able to respond. However, the dwell time
should not exceed 5 s at each of the frequencies during the scan.

9.4. Test Results

PASS

Please refer to the following page.

Shenzhen Anbotek Compliance Laboratory Limited Code: AB
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RF Field Strength Susceptibility Test Results

Test Result: <] Pass [ ] Fail Temperature: 23.8C
Power Supply: AC 230V, 50Hz Humidity: 51%
Frequency Antenna R.F. . :
Range Polarity Field Strength 2L Ay Result
Front
X A
80 MHz ~ 1000 Rear
H/V 3V/im 1s 1B
Mpie Left I c
Right
Front
Spot Rear XA
i H/V 3 V/im 1s 1 B
frequencies Left O c
Right
Front
1A
Additional spot Rear
, H/V 3 V/im 1s 1B
frequencies Left T c
Right
Note: N/A
Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
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10. Electrical Fast Transient/Burst Immunity Test

10.1. Test Specification

Test Standard: BS EN 55035

Basic standard: IEC 61000-4-4: 2012
Performance criteria: B

Test Level: X' 1 kV, AC mains power ports

[ ] 0.5 kV, DC network power ports
[ ] 0.5 kV, Analogue/digital data ports

10.2. Test Setup

AC mains power ports and DC network power ports:

Instrument
<Al ! ! e : —» Power Input
/ 0.1m wood EUT& | Power Cord EUT Power
¢ | Peripheral EFT/B Tester ——npyt
Wall [ ]
/ | | T | ]
GRP
\ 0.8m
==
Analogue/digital data ports:
~0.5m 20.5m 0.5m
> > >
| 0.1m . ! !
Peripheral | ' EUT Instrument
ood — | EFTB |»
/ W \I |\ Clamp | | Tester Power Input
Wall /‘ ' T A :
v
GRP 0.8m EUT Power Input

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
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10.3. Test Procedure

The table-top EUT is placed on a table that is 0.8 m height, a ground reference plane is placed on the
table, and uses 0.1 m insulation between the EUT and ground reference plane. The floor-standing EUT
is placed on a ground reference plane and insulated from it by an insulating support with a thickness of
0.1 m. This reference ground plane shall project beyond the EUT by at least 0.1 m on all sides and the
minimum distance between EUT and all other conductive structure, except the ground plane beneath
the EUT, shall be more than 0.5 m.

All cables to the EUT shall be placed on the insulation support 0.1 m above the ground reference plane.
Cables not subject to electrical fast transients shall be routed as far as possible from the cable under
test to minimize the coupling between the cables.

10.4. Test Results

PASS
Please refer to the following page.

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c

nwei Community (‘; Hotline
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Electrical Fast Transient/Burst Test Results

Test Result: <] Pass [ ] Fail Temperature: 23.1°C
Power Supply: AC 230V, 50Hz Humidity: 48%
Ports Polarity Inject Time(s) Test Voltage (kV) Result
AC mains power
P + 120 s 1.0 kV XA OB [OC
ports
DC network power
P + 120’ 0.5 kV OA OB Oc
ports
Analogue/digital
guerel + 120's 0.5 KV OA OB [OC
data ports (xx Line)
Note: N/A
Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
Address:1/F.,Building D,Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China. 2_/ 400-003-0500
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11. Surge Immunity Test

11.1. Test Specification

Test Standard: BS EN 55035

Basic standard: IEC 61000-4-5: 2014+A1:2017
X1 1 kV, Line to Line, Criterion B
X] 2kV, Line to Ground, Criterion B

AC power port:

Test DC network power port: |[ ]10.5kV, Line to Reference Ground, Criterion B
level | Coaxial or shielded port: |[10.5kV, Shield to Ground, Criterion B

Unshielded symmetrical port:|[ |1 kV and 4 kV, Lines to Ground , Primary protection, Criterion C

[ 11 kV, Lines to Ground , Non primary protection, Criterion C

Number of surges 5 (for each combination of parameters)
Repetition rate 1 minute / time

Polarity: Positive / Negative

Phase angle: 900, 270° (Only AC mains power ports)

11.2. Test Setup

<2m
EUT Power Surge / EUT &
Input )
Tester Peripheral
[ <~ £ —
Instrument r
Power Input 0.8m

|

11.3. Test Procedure

Table-top EUT is placed on a table of 0.8 m heights above a metal ground reference plane. Floor
standing EUT is placed on a ground reference plane and insulated from it by an insulating support with a
thickness of 0.1 m. The length of the power cord between the EUT and the coupling/decoupling network
is not more than 2 m, and the length of the interconnection line between the EUT and the
coupling/decoupling network is not more than 2 m. The tests were done at repetition rate 1 per minute.

11.4. Test Results

PASS
Please refer to the following page.
Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
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Surge Immunity Test Results

Test Result: | Pass [ ] Fail Temperature : 23.1°C
Power Supply : AC 230V, 50Hz Humidity : 48%
Location Polarit Phase Angle Namber of Pulse Weilage Result
i i
Y d Pulse (KV)
<] AC power port (Waveform: 1.2 us / 50 us (8 us / 20us))
[ ]0°  [X90°
5 0.5, 1kV ALIBL]C
¥ [ 1180°[ ]270° NMALIBL
LN [Jo°  [190°
- 5 0.5, 1kV AlLIBL]C
[ 1180°[<] 270° beetIB L]
[]0° [X90°
5 0.5, 1, 2kV AlLIBL]C
' 1180°[]270° MALIB
L-GND
e 00, 5 05,1,2v | KAIBIIC
[ 1180° <] 270° o
[]0° [X90°
- 5 0.5, 1, 2kV ALIBL]C
[ 1180°[ ]270° b AB L]
N-GND
+ WO 90 5 05,1,2v | KACIBLIC
[ 1180°[<]270° R
[ ] DC network power ports (Waveform: 1.2 us / 50 us (8 us / 20us))
Line to + / 5 0.5kV LJA[IB[]C
Reference
ground - / ) 0.5kV [JALIB[]C
[ ] Analogue/digital data ports (Waveform: 10 us / 700 us (5 us / 320us)) :
+ / 5 0.5, 1kV LJA[IB[]C
Lines to ground
B / 5 0.5, 1kV LJALIB[]C
[ ] Analogue/digital data ports (Waveform: 10 us / 700 us (5 us / 320us)) :
+ / 5 0.5,1,2,4kv | [JALIBL]C
Lines to ground
- / 5 05,1,2,4kv | [JA[IB[]C
[ ] Analogue/digital data ports (Waveform: 1.2 us / 50 us (8 us / 20us)): Coaxial or shielded lines
+ / 5 0.5kV LJA[IB[]C
Shield to ground
- / 5 0.5kV [JALIB[L]C
Note: N/A
Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
Address:1/F.,Building D,Sogood Science and Technology Park, Sanwei Community, @ Hotline
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12. Injected Currents Susceptibility Test

12.1. Test Specification

Test Standard: BS EN 55035

Basic standard: IEC 61000-4-6: 2013

Performance criteria: A

Frequency range: 0.15MHz to 10MHz 10MHz to 30MHz 30MHz to 80MHz
Test level: 3V 3Vito 1V Vv

Modulation: AM 80%, 1kHz sine-wave

Frequency Step: 1% of fundamental

12.2. Test Setup
CDN injection:

| E 6dB Attenuator
| Signal Generator Power Amplifier —'—
50Q Terminator
||
Power Peripheral EUT FnUT Power
: : put
Input CDN > CDN
0.1m ¥ | |

I - =
Ground reference plan —_

Clamp injection:

6dB Attenuator

50Q Terminator 50Q Terminator
|| |
Power ¢ Peripheral EUT e FUT Power
Input CDN ) CDN nput
0.1m | Clamp | 4 0.1m
2 o —=
Ground reference plan —_
Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
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12.3. Test Procedure

a. The EUT and peripheral are placed on an insulating support of 0.1 m height above a ground
reference plan. The distance between EUT and CDN is 0.1 m to 0.3 m. All cables exiting the EUT are
supported at a height of at least 30 mm above the ground reference plan.

b. The frequency range is swept from 150 kHz to 80MHz, with the signal 80% amplitude modulated with
a 1 kHz sine wave. The rate of sweep did not exceed 1.5x 10-3 decade/s. The frequency range is swept
incrementally. The step size was 1% of fundamental from 0.15MHz to 80MHz.

c. The dwell time at each frequency isn't less than the time necessary for the EUT to be able to respond.

12.4. Test Results

PASS

Please refer to the following page.

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
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Test Result: <] Pass [ ] Fail Temperature: 23.1°C
Power Supply: AC 230V, 50Hz Humidity: 48%
Frequency Range Injected Position Strength (Un-modulated) Result
(MHz)
0.15~10 AC Mains 3V XA [B L[IC
10 ~ 30 AC Mains 3Vto 1V XA [JB [IC
30~ 80 AC Mains 1V XA [JB  [IC
0.15~10 3V JA B [IC
10 ~ 30 3Vto 1V JA B [IC
30~ 80 1V JA  [B [IC
Note: N/A

Shenzhen Anbotek Compliance Laboratory Limited

Code: AB-EMC-02-c

Address:1/F.,Building D,Sogood Science and Technology Park, Sanwei Community,

Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China.
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13. Power Frequency Magnetic Field Immunity Test

13.1. Test Specification

Test Standard: BS EN 55035

Basic Standard IEC 61000-4-8: 2009

Performance criteria A

Test level 1A/m

13.2. Test Setup

Induction coil: 1Tm * 1 m

~
~
~

~A

EUT & <2m
Peripheral 7

---- /

0.8 m
i L| Magnetic

—
Field Tester Sowelipput

13.3. Test Procedure

Table-top EUT is placed on a table that is 0.8 m height. Floor standing EUT is placed on a ground
reference plane and insulated from it by an insulating support with a thickness of 0.1 m.

The EUT is placed in the middle of an induction coil. The proximity method is used when the EUT does
not fit into the standard inductive coil

13.4. Test Results
Not applicable.
Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c

inwei Community (‘; Hotline
< 400-003-0500
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14. Voltage Dips and Interruptions Immunity Test

14.1. Test Specification

Test Standard: BS EN 55035
Basic standard: IEC 61000-4-11: 2020
Test level: <10%, 0.5 period, Criterion B

] 70%, 25 periods for 50Hz, Criteria C

<X 0%, 250 periods for 50Hz, Criteria C

[ 170%, 30 periods for 60Hz, Criteria C

[ 10%, 300 periods for 60Hz, Criteria C

14.2. Test Setup

Dips EUT &
Tester Peripheral

Power Input 0.8m

14.3. Test Procedure

a. Where the equipment has a rated voltage the following shall apply:

- If the voltage range does not exceed 20% of the lower voltage specified for the rated voltage range, a
single voltage within that range may be specified as a basis for test level specification.

- In all other cases, the test procedure shall be applied for both the lowest and highest voltages declared
in the voltage range.

b. Test Conditions

- Select operated voltage and frequency of EUT - Test of interval: 10 sec.

- Level and duration: Sequence of 3 dips/interrupts.

- Voltage rise (and fall) time: 1.5 pus.

c. Changes to occur at 0 degree crossover point of the voltage waveform.

14.4. Test Results

PASS
Please refer to the following page.

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
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Test Result: | Pass [ ] Fail Temperature : 23.1°C
Power Supply : AC 230V, 50Hz Humidity : 48%
Voltage Dips & Short
Test Level . . .
Interruptions Duration (in periods) Result
% UT
% UT
0 100 0.5P XA [B [JC
70 30 25P XA [B [JC
Voltage Dips & Short
Test Level aemip . g .
Interruptions Duration (in periods) Result
% UT
% UT
0 100 250P DA [B XC
Note: N/A
Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
Address:1/F.,Building D,Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China. 2_/ 400-003-0500
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APPENDIX | -- TEST SETUP PHOTOGRAPH

Photo of Power Line Conducted Emission Test

Photo of Asymmetric Mode Conducted Emission at Telecom Port

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
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Photo of Radiated Emission Test (Below 1 GHz)

\\Tj i

Photo of Radiated Emission Test (Above 1GHz)

| S Y -
(l. r
B
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Photo of Harmonic Current And Flicker Test

Photo of Electrostatic Discharge Immunity Test

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
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Photo of RF Field Strength Immunity Test

Photo of Electrical Fast Transient/Burst Immunity Test
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Photo of Surge Immunity Test

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
Address: 1/F.,Building D,Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China. 2_/ 400-003-0500

Tel:(86) 0755-26066440 Fax:(86)0755-26014772 Email:service@anbotek.com www.anbotek.com.cn




Anbotek

Product Safety

Report No.:18230EC20286201 Page 54 of 59

Photo of Voltage Dips and Interruptions Immunity Test
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APPENDIX Il -- EXTERNAL PHOTOGRAPH
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APPENDIX Il -- INTERNAL PHOTOGRAPH

Shenzhen Anbotek Compliance Laboratory Limited Code: AB-EMC-02-c
Address:1/F.,Building D,Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China. 2_/ 400-003-0500

Tel:(86) 0755-26066440 Fax:(86) 0755-26014772 Email:service@anbotek.com www.anbotek.com.cn




Anbotek

Product Safety

Report No.:18230EC20286201 Page 59 of 59
UKCA Label

1. The UKCA conformity marking must consist of the initials ‘UKCA’ taking the following form:
If the UKCA marking is reduced or enlarged, the proportions given in the above graduated drawing
must be respected.

2. The UKCA marking must have a height of at least 5 mm except where this is not possible on account
of the nature of the apparatus.

3. The UKCA marking must be affixed visibly, legibly and indelibly.

It must have the same height as the initials ‘UKCA'.

End of Report
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