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1 Test Summary

T NN

y x

EMISSION
Test Item Test Standard Class: ! Result
Severity
e EN 55032:2015+A11:2020+A1:2020 Table A10 | Pass
Voltage, 150kHz to 30MHz ] i ] ]
R A O EN 55032:2015+A11:2020+A1:2020 Table A.4 Pass
1000MHz
IMMUNITY (EN 55035:2017+A11:2020)
Test Item Test Method Class / Severity Perfo'rmgnce Result
Criteria
AT 4
Electrostatic Discharge(ESD) IEC 61000-4-2:2008 o +I§vKCV oAnit;act B Pass
Continuous RF Electromagnetic IEC 61000-4-3: 3V/m, 80%, 1kHz, Amp. A Pass
Field Disturbances 2006+A1+A2 Mod.
. . _ AC +1.0Kv
Electrical Fast Transients (EFT) | IEC 61000-4-4:2012 DC +0.5Kv B Pass
. +1Kv D.M.t
Surge IEC 61000-4-5:2005 12Ky C.M.4 B Pass
Continuous Induced RF
0
Disturbances, 0.15MHz to 3\11('32'3;“(2”)&/'%%&' A Pass
10MHz p. Vod.
Continuous Induced RF IEC 61000-4-6:2008 |3 to 1Vr.m.s.(emf), 80%, A Pass
Disturbances, 10MHz to 30MHz 1kHz Amp. Mod
Continuous Induced RF 1Vr.m.s.(emf), 80%, A Pass
Disturbances, 30MHz to 80MHz 1kHz Amp. Mod
Eioe‘l’ger'”eq”ency Mgnetic IEC 61000-4-8:2009 1A/m A N/A
<5 % U * for 0.5per B Pass
Voltage Dips IEC 61000-4-11:2004
70 % U+ * for 25/30per C Pass
. " <5 % U+ * for
Voltage Interruptions IEC 61000-4-11:2004 250/300per C 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
A.M Amplitude Modulation
T Differential Mode
I Common Mode
* U+ is the nominal supply voltage

Waltek Testing Group (Foshan) Co., Ltd.
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3 General Information

3.1 General Description of E.U.T.

Product Name.............. : A5 portfolio with powerbank, A4 portfolio with powerbank
Model NO. ....covveriienns : MO09231, MO9232
Remark .......cccceeviinnenn, : Two models have the same circuit diagram and internal construction, only

different in appearance.
Therefore the EMC tests were performed on model MO9231.

3.2 Details of E.U.T.

Technical Data............. ! Input: DC 5V 2A
Output: DC 5V 2.1A (wired)
Capacity: 4000mAh/14.8Wh
Battery: 3.7Vdc

3.3 Description of Support Units
The EUT has been tested as an independent unit. MO9231 is the test smaple.
The DV&RE tests were performed in the condition of AC 240V/50Hz input. The other tests were
performed in the condition of AC 230V/50Hz input.
All AC tests were carried out with an adapter specified by laboratory.
And the RE,ESD&RS tests were performed in the additional condition of battery 3.7V.
3.4 Standards Applicable for Testing

The tests were performed according to following standards:

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

requirements

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

The test facility has a test site registered with the following organizations:

e |ISED - Registration No.: 21895

Waltek Testing Group (Foshan) Co., Ltd. has been registered and fully described in a report filed with the
Innovation, Science an Economic Development Canada(ISED). The acceptance letter from the ISED is
maintained in our files. Registration ISED number:21895, March 12, 2019

e FCC - Registration No.: 820106

Waltek Testing Group (Foshan) Co., Ltd. EMC Laboratory has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files. Registration 820106, August 16, 2018

e NVLAP —Lab Code: 600191-0

Waltek Testing Group (Foshan) Co., Ltd. EMC Laboratory is accredited by the National Voluntary
Laboratory Accreditation Program (NVLAP/NIST). NVLAP Code: 600191-0.

This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST,
or any agency of the Federal Government.

3.6 Subcontracted

Whether parts of tests for the product have been subcontracted to other labs:

[]Yes X No

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

Test items: ---

Lab information: ---

3.7 Abnormalities from Standard Conditions

None.

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

Page 7 of 38

[ IMains Terminal Disturbance Voltage (Conducted Emission) 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 HUBER+SUHNER CBL2-NN-6M 223NN624 Valid
4. Switch CD RSU-A4 18G RSUA4008 Valid
XIMains Terminal Disturbance Voltage (Conducted Emission) 2#
Item 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 HUBER+SUHNER CBL2-NN-6M 6102701 Valid
4. Switch ESE RSU/M2 Valid
[ IMains Terminal Disturbance Voltage (Conducted Emission) 3#
Iltem Equipment Manufacturer Model No. Serial No. Calibration Status
1. EMI Test Receiver R&S ESR3 102842 Valid
2. LISN R&S ENV216 101542 Valid
3! Cable YIHENG ",L\"I\mlasg'; Valid
4. Manual RF Switch YIHENG SW-2 RSU0402 Valid
XIRadiated Emission (30MHz to 1GHz) 1#
Iltem Equipment Manufacturer Model No. Serial No. Calibration Status
1, | 3mSemi-anechoic | o \NGCHUANG | 9mx6mx6m 2 valid
Chamber
2. EMI Test Receiver R&S ESR7 101566 Valid
3. T”'O%ri';on"’:]d;’a”d SCHWARZBECK | VULB 9162 9162-117 Valid
4. &)"eﬁ‘;‘ﬁ'l%aﬁ'; H+S CBL3-NN-12+3m|  214NN320 Valid
[ IRadiated Emission (30MHz to 1GHz) 2#
Iltem Equipment Manufacturer Model No. Serial No. Calibration Status
(WS T YIHENG 10mx5.3mx3.5m | YH2021071804 Valid
Chamber
2. EMI Test Receiver R&S ESR7 102454 Valid
3. T”'O%rigoni‘;ba”d SCHWARZBECK | VULB 9163 01418 Valid
4 Coaxial Cable Times-Microwave LMR240UF- i valid
(below 1GHz) Systems NMSM-7.5

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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[ |Radiated Emission (1GHz to 6GHz) 1#
Item Equipment Manufacturer Model No. Serial No. Calibration Status
1, | 3mSemi-anechoic | - \NGCHUANG | 9mx6mx6m - Valid
Chamber
2. EMI Test Receiver R&S ESR7 101566 Valid
3, | BroadbandHom | oo yarzeECK | BBHA 9120 D 01561 Valid
Antenna
Coaxial Cable . . ,
4. (above 1GH?z) Times-Micorwave CBL5-NN - Valid
5. Preamplifier Lunar E M LNA1G18-40 20160501002 Valid
[ IRadiated Emission (1GHz to 6GHz) 2#
Iltem Equipment Manufacturer Model No. Serial No. Calibration Status
P I Sl R YIHENG 10mx5.3mx3.5m | YH2021071804 valid
Chamber
2. EMI Test Receiver R&S ESR7 102454 Valid
3, | BroadbandHom | goyarzeECK | BBHA9120D 02465 Valid
Antenna
Coaxial Cable Times-Microwave L
4, (above 1GH2) Systems SFT205-NMSM-7 - Valid
5. Preamplifier Tonscend TAP0118045 AP21J806168 Valid
XIESD
Iltem Equipment Manufacturer Model No. Serial No. Calibration Status
1. ESD Simulator TESEQ NSG437 521 Valid
XIEFT & Voltage Dips and Interruptions
Iltem Equipment Manufacturer Model No. Serial No. Calibration Status
1. EMS test system TESEQ NSG3040 1858 Valid
XSurge
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
| e T TESEQ NSG4070 31469 Valid
test system
2. CDN TESEQ CDN MO016 31586 Valid
3. 6dB Attenuator TESEQ ATN6075 32122 Valid
XRadio-frequency Electromagnetic Fields
Item 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
e A STLP9128E- .
3. | logarithmic periodic | SCHWARZBECK SPECIAL 142 Valid
antenna
4, | Stackeddouble | oopapzBECK | STLP 9149 476 Valid

logarithmic periodic

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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antenna
5. | RF signal generator Agilent N5181A MY48180720 Valid
6. Power meter RS NRP6A 101133 Valid
7. Power meter RS NRP6A 101134 Valid
[ ]: Not Used
X: Used
4.1 Software List
Description Manufacturer Model Version
EMI Test Software
(Conducted Emission 1#) FARATRONIC EZ-EMC EMEC-3A1
EMI Test Software
(Conducted Emission 2#) FARATRONIC EZ-EMC CON-03A1
EMI Test Software
(Conducted Emission 3#) FARATRONIC EZ-EMC COM 3Al1.1
EMI Test Software
(Radiated Emission 1#) FARATRONIC EZ-EMC RA-03A1-1
EMI Test Software
(Radiated Emission 2#) FARATRONIC EZ-EMC RA-03A1-1
Radiated Immunity Test Software TONSCEND JS35-RS Vv2.0.1.7
4.2 Measurement Uncertainty
Test Item Frequency Range Uncertainty Note
Conducted Emission 150kHz~30MHz +2.6dB 1)
Radiated Emission 30MHz~1GHz +4.5dB 1)
Radiated Emission 1GHz~6GHz +4.5dB 1)

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

Waltek Testing Group (Foshan) Co., Ltd.

http://www.waltek.com.cn

WT-510-201-12-A

Bl

N e




ReferenceNo.:.WTF22F12245018E

Page 10 of 38

4.3 Special Accessories and Auxiliary Equipment

Iltem

Equipment

Technical Data

Manufacturer

Model No.

Serial No.

1.

Adaptor

Input:100-240V~50/60Hz, 0.5A,;
Output: 5VDC, 2A; 9VDC, 2A

HUAWEI

HW-059200CHQ

4.4 Decision Rule

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

If ULag is less than or equal to Ugsp,, then

-Compliance is deemed to occur if no measured disturbance level exceeds the disturbance limit;

-Non-compliance is deemed to occur is any measured disturbance level exceeds the disturbance limt.

If U ag is greater than Ugspr, then

-Compliance is deemed to occur if no measured disturbance level, increased by(U,ag-Ucispr) , €Xceeds the

disturbance limit;

-Non-compliance is deemed to occur if any measured disturbance level, increased by(ULAB-Ucispr) ,

exceeds the disturbance limit.

Waltek Testing Group (Foshan) Co., Ltd.
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5 Emission Test Results
5.1 Mains Terminals Disturbance Voltage, 150 kHz to 30MHz

Test Requirement.............. : EN 55032 Annex A.3
Test Method ...........ccce..... :  EN 55032 Annex A.3
Test Result........ccevvvveriinene . Pass

Frequency Range.............. . 150kHz to 30MHz
Class/Severity........ccccocuvnee. . Table A.10 of EN 55032
Classification...........c.c...... : ClassB

5.1.1E.U.T. Operation

Operating Environment:

Temperature ......ccooeeeeveeenes I 24.8°C
Humidity ......ccovvveeeeeeiiiinee, : 49.3%RH
Atmospheric Pressure...... : 101.2kPa

EUT Operation:
Input Voltage .................... . AC 240V/50Hz
Operating Mode................. . Charging mode

5.1.2Block Diagram of Test Setup

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

80cm =>80cm I/U"“Ml
40cm -
EUT _ ._-i___,

80cm LISN_

_L_

5.1.3Measurement Data

The maximised peak emissions from the EUT was scanned and measured for both the Live and Neutral
Lines. Quasi-peak & average measurements were performed if peak emissions were within 6dB of the
average limit line.

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn WT-510-201-12-A
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5.1.4Corrected 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

5.1.5Mains Terminals Disturbance Voltage Test Data

Live Line
100.0 dBuV
; ; ; ; o Limit: —_—
N R Y .
80 f T S Ll f f f I e
Fi
(1}
ol
0 5 N SR S SO
30
m g o g )
o B R I S poel 2
0.0 H H H I H
0150 0.5 5 30.0 MHz
Freq. Reading | Factor | Result Limit |Margin
No- | MHz) | (@Buv) | (dB) | (dBuv) | dBuv |(dB) |Detector| Remark
1 01980 1870 | 966 | 2836 | 6369|3533 QP
2 01980| 434 966 | 1400 | 56.00 | 42.00] AVG
3 03740] 1667 | 068 | 2635 | 5841 |-32.06] QP
4 03740 333 968 | 13.01 | 4913 | -36.12| AVG
5 05180 1446 | 969 | 2415 | 56.00 | 3185 QP
6 05180 303 969 | 1272 | 46.00 | -33.28] AVG
7 70020] 1854 | 971 | 2825 | 56.00|-27.75] QP
8 7.0020| 4.60 971 | 1431 | 46.00 | -31.69] AVG
9 19300| 1259 | 976 | 2235 | 56.00 | 3365 QP
10 79300] 1565 976 | 821 | 4600 |-37.79] AVG
11 33140] 1476 | 080 | 2456 | 56.00 | -3144] QP
12 33140| 470 980 | 510 | 46.00|-4090] AVG

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

Page 13 of 38

1000 dBuV
! : Lo ! Limit: —_
TR - UUUUOS SOUUUOL RS SUU0 U0 SO0 A0 U0 SUURURO SOOI SRS b Lot S e
P S S N S— TS N O O 1 . S—— —
Wl
60 . ; L ; ; Lo Z
a0
40 5
20 5 ;
20 | T Al L L T I AL T A L A AR
A g b A s g ; é
0 b Tt Rt e B0
: : D : ; oo
0.0 : 1 H :
0150 0.5 5 30.0 MH=z
Freq. Reading | Factor | Result Limit |Margin
No- | (MHz) | (@Buv) | (@B) | (dBuv) | dBuv |(dB) |°Eector| Remark
1 0.3300| 15.33 9.67 2500 5945 | -3445| QP
2 0.3300| 3.79 9.67 13.46 50.48 | -37.02( AVG
3 0.4780| 14.45 9.70 2415 56.37 | -32.22| QP
4 04780 3.01 9.70 1271 4649 | -33.78| AVG
5 0.7060| 19.65 970 2935 56.00 | -26.65| QP
6 0.7060| 257 9.70 12.27 46.00 | -33.73| AVG
7 1.0100( 1453 9.70 2423 56.00 | -31.77| QP
8 1.0100f 475 9.70 14 45 46.00 | -31.55( AVG
9 2.0180| 15.40 9.75 2515 56.00 | -30.85| QP
10 20180| -202 9.75 773 46.00 | -38.27 AVG
11 44980| 1586 9.83 2569 56.00 | -30.31| QP
12 4.4980| -4.80 9.83 5.03 46.00 | 4097 AVG
Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn WT-510-201-12-A
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5.2 Radiated Emission, 30MHz to 1GHz

Test Requirement..............
Test Method.......................
Test Limit......ccccoevnnnnnnnnns

Test Result.......ccoeeeevunnnnnnee.

5.2.1E.U.T. Operation

Operating Environment:
Temperature ............cccceeeee
Humidity.............oooeeeeee.
Atmospheric Pressure......
EUT Operation:

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

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

EN 55032 Annex A.2
EN 55032 Annex A.2
Table A.4 of EN 55032
Pass

30MHz to 1000MHz
Class B

22.6°C
51.9%RH
101.2kPa

AC 240V/50Hz, Battery 3.7V

Charging mode, Discharging mode

5.2.2Block Diagram of Test Setup

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

Turntable

Semi-anechoic Chamber

Antenna

5.2.3Measurement Data

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

measurements were performed if peak emissions were within 6dB of the limit line.

Waltek Testing Group (Foshan) Co., Ltd.

http://www.waltek.com.cn
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5.2.4Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and subtracting
the Amplifier Gain from the Amplitude reading. The basic equation is as follows:
Corr. Ampl. = Indicated Reading + Corr. Factor
Corr.Factor=Antenna Factor + Cable Factor - Amplifier Gain
The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit for Class B.
The equation for margin calculation is as follows:
Margin = Corr. Ampl. — Limit

5.2.5Radiated Emission Test Data
Test Mode: Charging mode Input Voltage: AC 240V/50Hz

Vertical Polarization

800 dBu¥/m

70

-20.0

30.000 40 50 B0 f0 BO 300 400 500 600 700 10000 MHz

No. Freq. _Readil_'ug Factor Resullt _ Lirnit _ Margin
(MHz) {(dBuV/m) (dB) (dBuW/m) [{dBuV/m)| (dB)
453595 10.35 13.58 2393 4000 |-168.07| QP
594614 11.13 12.35 2348 4000 |-1652| QP
162.6106| 1745 10.82 2827 4000 |[-11.73] QP
200.0557| 18.82 12.41 31.23 4000 | -BY7| QP
3251394 1111 15.24 26.35 4700 |-2065 QP
3927831 11.02 16.69 2771 4700 |-1929| QP

Detector | Remark

D N | L R =

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

Horizontal Polarization

Page 16 of 38

Input Voltage: AC 240V/50Hz

0.0

70

dB u¥/m

¢ Limit: —_—

E Margin: —_—
! ;

-20.0 H H H H H H H H H
30000 -I“] 50 él] ::'l] él] I :I]]l] 400 5I|]|] BI|]|] FLILI) ll]ll:lllﬂ MHz
No. (ﬁfﬂ .;5333';"% ':13;:;;} ' (d%?ls\’.lf-:'ll}n} {dém.ftm) "Ern?in Detector | - Remark
1 984521 1030 | 1310 | 2340 | 4000 |-1660 QP
2 1555278 2300 | 991 | 3381 | 4000 | 619| OF
3 2011813| 2463 | 1221 | 3684 | 4000 | 216| QP
2 2415060| 1468 | 1371 | 2839 | 47.00 |-1861| OP
5 3367429| 1556 | 1631 | 3187 | 4700 |-1513] QP
6 4230050| 1108 | 1784 | 2802 | 4700 |-1808| QP

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Test Mode: Discharging mode

Vertical Polarization

Page 17 of 38

Input Voltage: Battery 3.7V

80.0 dBu¥/m

70

60

50

40

30

20

10

1}

-10

-20.0

30.000 40

%0 B0 70 B0

300

400 500 G600 /00 1000.0 MHz

No. | g |@Bavim| (@B | (dBuvim) |@Buvim)| (@8 | PR | Remar
1 484165 1027 | 1346 | 2373 | 4000 [-1627] QP
2 97.7207| 10.35 | 1084 | 2119 | 4000 [-1881] QP
3 1623257 1813 | 1079 | 2892 | 4000 |-1108] QP
4 4333047| 1087 | 1760 | 2847 | 4700 |-1853] QP
5 566.1889| 1181 | 1966 | 3147 | 47.00 |-1553] QF
B 7180472| 1238 | 2221 | 3459 | 4700 |-1241] QP

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Test Mode: Discharging mode

Horizontal Polarization

Page 18 of 38

Input Voltage: Battery 3.7V

0.0

dB u¥/m

70

¢ Limit: —_—

: Margin: —_—
1 ; i 7

-20.0 H H H H H H H H H H H H
30000 -I“] 50 él] ::'l] él] I :I]]l] *il]l] Iﬂ:ll] BI|]|] :'I'[[l Ill]ll:ll:l.lll MHz
No. (ﬁfﬂ .;5333';"% ':13;:;;} ' (d%?ls\’.lf-:'ll}n} {dém.ftm) "Ern?in Detector | - Remark
1 156.7323| 2371 | 996 | 2367 | 4000 | 633| QP
2 1925636| 2357 | 1204 | 3561 | 4000 | 439| OF
3 J066872| 2209 | 1226 | 3525 | 4000 | 475| QP
2 3530671| 1450 | 1671 | 3121 | 4700 |-1579] OF
5 BB06756| 1272 | 2180 | 3452 | 4700 |-1248] QP
6 8567242| 1234 | 2363 | 3597 | 4700 |-1103] QP

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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6 Immunity Test Results

6.1 Performance Criteria

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

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

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

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn WT-510-201-12-A
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6.2 Electrostatic Discharge (ESD)
Test Requirement.............. EN 55035
Test Method ..........ccceee.e IEC 61000-4-2
Test Result........cccoeceeeininne . Pass

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

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

Polarity ......ccccovevieiiieennene Positive & Negative

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

Discharge Mode................. Single Discharge
Discharge Period .............. 1 second minimum
6.2.1E.U.T. Operation

Operating Environment:

Temperature .................... . 21.2°C

Humidity ....cccoooveeeniiieeens 51.2%RH
Barometric Pressure ....... 100.1kPa
EUT Operation:

Input Voltage .................... AC 230V/50Hz, Battery 3.7V

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

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 |_ >
N(/ﬂ T Typical position for indirect
b -~ Insulating ypical position for indirec!
Typical position for indirect /// i\_ﬁ_‘ discharge to VCP
discharge to HCP - 5 Horizontal coupling plane
N 7 (HCP) 1.6 m % 0.8 m
\ ~
/// 1 Protective conductor
— . ]
~ ZaN W /
< \ ( = ) v
S 7 .

— ~ g
T b
e — 7 ‘
s C . |
< | ‘
.\_\\ 0.1m \ N;l 18 \
A |
\\\ | Power v/
N Ground reference supply
\\p\ane (GRP) J -
~ P
. -
s -
- P
. e
‘\\I\lnn-cmwductlngtab\e/r
e
\“\/ IEC 2209/08

Waltek Testing Group (Foshan) Co., Ltd.
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6.2.3Direct Discharge Test Results
Observations: Test points: 1. All Exposed Surface & Seams;
2. All metallic part

Direct Discharge Test Results
Applied Voltage (kV) Pecr:frci)trer?izrr]]ce Test Point Contact Discharge Air Discharge
8 B 1 N/A Pass*
+4 B 2 Pass* N/A

Remark:

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

6.2.4 Indirect Discharge Test Results

Observations: Test points: 1. All sides.
Indirect Discharge Test Results
Applied Voltage (kV) Pe(r;ci)tren:izr;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)

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn WT-510-201-12-A
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6.3 Continuous RF Electromagnetic Field Disturbances

Test Requirement

Test Method .........

Test Result ...........

Frequency Range

.......... : EN 55035
.......... ;. |EC 61000-4-3
.......... . Pass

.......... . 80MHz to 1000MHz, 1800MHz, 2600MHz, 3500MHz, 5000MHz

Testlevel ....ccoooieenninen. : 3V/m

Modulation ...........ccccc..... ;. 80%, 1kHz Amplitude Modulation.
Face of EUT............cce.... . Front, Back, Left, Right

Antenna polarisation..... . Horizontal & Vertical

Test Distance.................. :3m

6.3.1E.U.T. Operation

Operating Environment:

Temperature................... : 23.1°C

Humidity ......ccooeeeeniiinnnen. ; 51.8%RH

Barometric Pressure..... : 101.3kPa

EUT Operation:

Input Voltage........

Operating Mode....

.2 WY T=INI, N

.......... : AC 230V/50Hz, Battery 3.7V

.......... : 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.

Uniform

Wiring <3 m bundled
field area

non-inductively
to 1 m overall length

-~

[

1

I

I

“

1
Noen-conducting 1
table |
! Wiring overall
length <1 m as is

Field generating
antenna

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

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

/ IEC 03406

Waltek Testing Group (Foshan) Co., Ltd.
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6.3.3Test Results

Page 23 of 38

Frequency Face of EUT Antgnqa s Step D.We” Perfqrm'ance Result
polarisation | Level | Size Time Criterion
80 to . .
0, *
1000MHz Front, Back, Left, Right | Horizontal 3V/m 1% 1s A Pass
S Front, Back, Left, Right Vertical 3V/m 1% 1s A Pass*
1000MHz e Cae o .
1800MHz Front, Back, Left, Right | Horizontal 3V/m 1% 1s A Pass*
1800MHz Front, Back, Left, Right Vertical 3Vim 1% 1s A Pass*
2600MHz Front, Back, Left, Right | Horizontal | 3V/m 1% 1s A Pass*
2600MHz Front, Back, Left, Right Vertical 3V/im 1% 1s A Pass*
3500MHz Front, Back, Left, Right Horizontal 3V/im 1% 1s A Pass*
3500MHz Front, Back, Left, Right Vertical 3V/im 1% 1s A Pass*
5000MHz Front, Back, Left, Right Horizontal 3Vim 1% 1s A Pass*
5000MHz Front, Back, Left, Right Vertical 3Vim 1% 1s A Pass*
Remark:

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

Waltek Testing Group (Foshan) Co., Ltd.
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Page 24 of 38

6.4 Electrical Fast Transients (EFT)

Test Requirement..........
Test Method ...................
Test Result........c..cceee..e.
Test Level......cocceevvneeen.
Polarity .....ccocceveeeeeeiinnne.
Repetition Frequency ....
Burst Duration

Test Duration

6.4.1E.U.T. Operation
Operating Environment:
Temperature

Humidity .....ccccoeviiieeennnnn
Barometric Pressure.....
EUT Operation:

Input Voltage

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

EN 55035

IEC 61000-4-4
Pass

1.0kV on AC Mains
Positive & Negative
5kHz

5/50ns

2 minutes per level & polarity

21.0°C

51.2%RH

100.1kPa

AC 230V/50Hz

On mode

6.4.2Block Diagram of Setup

-_& N

F s & .

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

Coupling/decoupling sections
shall be mounted directly on

Lines/terminals
to be tested

the reference ground plane. ~ Capacitor
Bonding connectors shall be \ . or clamp EUT
as short as possible. \“\\ \\
NS\
\\ I.I'.
A\ a2
i . ‘ - I~ Insulating
Lines Decoupling Coupling | support
y network device .
' ‘ “*\A
7 %

i

Electrical fast
transient/burst
generator

Ground reference plane

7

P

,'_

e i

7

Ground reference plane

be <1m

Waltek Testing Group (Foshan) Co., Ltd.
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\ Grounding connection according
to the manufacturer's specification.

\\ Length to be specified in the test plan.
This length should
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6.4.3Test Results

Page 25 of 38

Test Port

Test Level(kV)

Performance Criterion

Result

Line-Neutral

+1.0

B

Pass*

Remark:

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

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

Test Requirement..........
Test Method ...................
Test Result........ccccceeee.
Testlevel.....cocooveennennne.
Interval .....ccccooovieeininnen.

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

6.5.1E.U.T. Operation
Operating Environment:
Temperature ..................
Humidity........................
Barometric Pressure.....
EUT Operation:

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

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

6.5.2Block Diagram of Setup

EN 55035

IEC 61000-4-5

Pass

Page 26 of 38

+1kV Live to Neutral, £2kV Live to PE and Neutral to PE

60s between each surge

five positive and five negative pulses each at 0°, 90°, 180° and at 270°

21.2°C

51.2%RH

100.1kPa

AC 230V/50Hz

On mode

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

Decoupling network

Combination wave
generator

—— C=18uF
L
L — ‘I L. J;

AC (DC) T

power supply N —o— e + I EUT
network .

PE I- -I
Earth reference
J; IEC 2328/05

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

Page 27 of 38

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

Between Live And Neutral t1 B Pass*
Between Live And Earth 12 B N/A
Between Neutral And Earth 12 B N/A

Remark:

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

Waltek Testing Group (Foshan) Co., Ltd.
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Page 28 of 38

6.6 Continuous Induced RF Disturbance

Test Requirement ..........
Test Method ...................
Test Result ........c.cceeeee.
Frequency Range ..........
Testlevel ....ccoooieenninen.

Modulation

6.6.1E.U.T. Operation

Operating Environment:

Temperature .................. :
Humidity ....ooovvvvvvvveeennne.n. :

Barometric Pressure..... :

EUT Operation:

Input Voltage ................. ;

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

EN 55035
IEC 61000-4-6

Pass

0.15 to 10MHz, 10 to 30MHz, 30 to 80MHz

3Vr.m.s./3~1Vrm.s./1Vr.

80%, 1kHz Amplitude Modul

20.1°C
51.2%RH
100.1kPa

AC 230V/50Hz

On mode

6.6.2Block Diagram of Setup

m.s. (unmodulated emf into 150 Q)

ation.

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

0,im<L<03m
L < 0,3 m where possible -
AE EUT
(Auxiliary Screened cable (Equipment
equipment) \ under test)
Decoupling
device
(L >280 pH)
//’ﬂ( A, e, S L, 7 =
Ground reference plane 50mm=>h>30mm 0,1m support
0,1m support
100 Q
e VAN e WAY
g — I
Up
IEC 1586/03
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6.6.3Test Results

Page 29 of 38

Frequency Line I_Te(?/sgl Modulation 2:52 I_?_;’r\fél Pecr:fr(i)trenr]iigce Result
Q 1150|:\/|/||I_—IIZZ v Suzp\r?ll)i/rg:tflzes AUk i(r::/; t/lkoHdZ_ 1% 1s A Pass*
Sowtiz | Supply Cables | vrms. | AmpMod, | 1% | 3 A pass*
ngﬂl\:ﬁ;o Suzp\é\ll)i/rggtfl:es IR i(r::/; t/lkoHdZ. & 1s A Pass*
Remark:

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

Waltek Testing Group (Foshan) Co., Ltd.
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6.7 Voltage Dips and Interruptions

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

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

Test Result......cccoceeiiiiniieennnen, : Pass

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

6.7.1E.U.T. Operation

Operating Environment:

Temperature...........cccccevvvnennnnne : 21.2°C
Humidity ....oooevviiiiiiiiiieiiiieenn : 51.2%RH
Barometric Pressure................ g 100.1kPa

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

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

6.7.2Block Diagram of Setup

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

supply
EUT

Variable transformer 2

Meutral (or Phase

|
|
|
I
I
|
|
I
|
|
I
|
|
I
I
|
|
I
:
Power | ‘\‘Y_\
| ™ J
|
I
|
I
I
|
|
I
1
|
I
|
I
1
I
I
|
|
|

for phase-to-phasse ¢ t
tesis)
_________________________________________ N
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6.7.3Test Results
Test Level Performance S0Hz 60Hz
Test Iltem o o
in %Ur criterion Duration Result Duration Result

<5 B 0.5 Pass* 0.5 N/A
Voltage Dips

70 C 25 Pass* 30 N/A

OlEHE <5 C 250 Pass* 300 N/A
Interruptions

Remark:

e During the test no deviation was detected to the selected operation mode(s)
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7 Photographs — Test Setup

7.1 Photograph — Mains Terminal Disturbance Voltage Test Setup

Waltek Testing Group (Foshan) Co., Ltd.
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7.3 Photograph — ESD Immunity Test Setup

i | | .
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7.5 Photograph — EFT Immunity Test Setup
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7.7 Photograph — Continuous Induced RF Disturbance Test Setup

7.8 Photograph — Voltage Dips and Interruptions Immunity Test Setup

:
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8 Photographs — Constructional Details

8.1 EUT - External View

R
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8.2 EUT —Internal View

Waltek Testing Group (Foshan) Co., Ltd.
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