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1 Test Summary
Emission
Test Test Requirement Test Method Class / Severity Result
Conducted Emissions ETSI EN 301 489-17 ETSI EN 301 489-1Vv2.2.3 Table A.10 of Pass
V3.2.4 EN 55032 EN 55032
s ) ETSI EN 301 489-17 | ETSIEN 301489-1V2.2,3 | '2ple A4 and
Radiation Emission V324 EN 55032 Table A.5 of Pass
0 EN 55032
Harmonic Current ETSI EN 301 489-17 | ETSI EN 301 489-1 V2.2.3 Clause 7 of Passt*
Emissions V3.2.4 EN 61000-3-2 EN 61000-3-2
Voltage Fluctuations ETSI EN 301 489-17 | ETSI EN 301 489-1 V2.2.3 Clause 5 of B 58
and Flicker V3.2.4 EN 61000-3-3 EN 61000-3-3
mmunity
Test Test Requirement Test Method Class / Severity Result
Electrostatic Discharge| ETSI EN 301 489-17 ETSI EN 301 489-1 V2.2.3 | +2/+4 kV Contact Pass
(ESD) V3.2.4 EN 61000-4-2 +2/+4/+8 kV Air
Zzglfof:s;rfentfgﬁel 4 | ETSIEN301489-17 | ETSIEN 301489-1V2.2.3 [3V/m, 80%, 1kHz,| o
(80 MHZ to 6 000MH?Z) V3.2.4 EN 61000-4-3 Amp. Mod.
Fast Transients ETSI EN 301 489-17 ETSI EN 301 489-1v2.2.3
Common Mode (EFT) V3.2.4 EN 61000-4-4 O SRS || gD
Surge ETSI EN 301 489-17 ETSI EN 301 489-1V2.2.3 +1kV D.M.T Pass
9 V3.2.4 EN 61000-4-5 +2kV C.M.%
gi;iﬂrﬁ?‘t’g ;“oof/leHz ETSI EN 301489-17 | ETSI EN 301 489-1V2.2.3 |3vims(emf), 80%, ___
(éS) V3.2.4 EN 61000-4-6 1kHz Amp. Mod.
0 % UT* for
[0) *
Voltage Dips and ETSI EN 301 489-17 | ETSI EN 301 489-1v2.2.3 | 0:2Per0% Ut
Interruptions V3.2.4 EN 61000-4-11 BT
P o UT* for 25per 0 %
UT* for 250per
Remark:
Pass Test item meets the requirement
Fail Test item does not meet the requirement
N/A Test case does not apply to the test object
AM Amplitude Modulation
T Differential Mode
¥ Common Mode
* U+ is the nominal supply voltage
*x According to EN61000-3-2 which states:" For the following categories of equipment limits are

not specified in this edition of the standard. Equipment with a rated power of 75W or less, other
than lighting equipment” Therefore there is no need for harmonics test to be performed on this

product and deemed to fulfil emission requirements without testing.
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3 General Information

3.1 General Description of E.U.T.

Product Name................ . Health bracelet(smart watch)
Model NO. ..ceevivieeenne : MO9771
Remark ......ccccceevivveeennn Do

3.2 Details of E.U.T.

Technical Data............ : Input: DC 5V, 65mA
Rechargeable battery: 3.7V

3.3 Description of Support Units

The EUT has been tested as an independent unit. MO9771 is the test sample. The all tests were
performed in the condition of AC 230V/50Hz input. All tests were performed with the AC adapter specified
by the laboratory.

3.4 Standards Applicable for Testing
The tests were performed according to following standards:

ETSI EN 301 489-1 ElectroMagnetic Compatibility (EMC) standard for radio equipment and services;

V2.2.3 (2019-11) Part 1: Common technical requirements; Harmonised Standard for
ElectroMagnetic Compatibility

ETSI EN 301 489-17 ElectroMagnetic Compatibility (EMC) standard for radio equipment and services;

V3.2.4 (2020-09) Part 17: Specific conditions for Broadband Data Transmission Systems;
Harmonised Standard for ElectroMagnetic Compatibility

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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3.5 Test Facility

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

e |ISED - Registration No.: 21895

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

e FCC — Registration No.: 820106

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

e NVLAP —Lab Code: 600191-0

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

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

3.6 Subcontracted

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

[ ] Yes X No

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

Lab information:---

3.7 Abnormalities from Standard Conditions

None.

Waltek Testing Group (Foshan) Co., Ltd.
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4.1 Equipment List

Equipment Used during Test

Page 6 of 37

Mains Terminal Disturbance Voltage 1#(Conducted Emission)

Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1. EMI Test Receiver R&S ESR3 102423 2021-01-11 | 2022-01-10
2. LISN R&S ENV216 101343 2021-01-13 | 2022-01-12
3. Cable HUBER+SUHNER| CBL2-NN-6M 223NN624 2021-01-12 | 2022-01-11
4. Switch CD RSU-A4 18G RSUA4008 | 2021-01-11 | 2022-01-10

Mains Terminal Disturbance Voltage 2#(Conducted Emission)

Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1. EMI Test Receiver R&S ESCI 101178 2021-01-11 | 2022-01-10
2. LISN R&S ENV216 101215 2021-01-13 | 2022-01-12
3. Cable HUBER+SUHNER| CBL2-NN-6M 6102701 2021-01-12 | 2022-01-11
4. Switch ESE RSU/M2 2021-01-11 | 2022-01-10

Radiated Emission

Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1. EMI Test Receiver R&S ESR7 101566 2021-01-11 | 2022-01-10
2. | Active Loop Antenna | SCHWARZBECK | FMZB1519B 00004 2021-01-08 | 2022-01-07
3. Tri'oiigon‘?‘d;’a”d SCHWARZBECK | VULB 9162 | 9162-117 | 2021-01-08 | 2022-01-07
4. | Broadband Hom | schwaRzBECK | BBHA9120D | 01561 | 2021-01-08 | 2022-01-07
5. Preamplifier Lunar EM LNA1G18-40 | 20160501002 | 2021-01-12 | 2022-01-11

Harmonics and Flicker Measuring System
Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
Harmonics and
1. Flicker Measuring TESEQ CCN1000-1 | 1133A01498 | 2021-01-13 | 2022-01-12
System
ESD

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

1. ESD Simulator TESEQ NSG437 521 2021-01-19 | 2022-01-18
EFT & Voltage Dips and Interruptions

Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1. EMS test system TESEQ NSG3040 1858 2021-01-11 | 2022-01-10
2, Clamp TESEQ CDN8014 31405 2021-01-11 | 2022-01-10

Surge

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

1. Surge Simulator TESEQ NSG3060 1395 2021-01-11 | 2022-01-10

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Injected Currents
Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
p, | Conducted Immunity ) pege NSG4070 31469 | 2021-01-11 | 2022-01-10
test system
2. CDN TESEQ CDN MO016 31586 2021-01-13 | 2022-01-12
3. Clamp TESEQ KEMZ801 32362 2021-01-13 | 2022-01-12
Radio-frequency electromagnetic fields
Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1. | RF Power Amplifier OPHIR 5225R 1051/1712 | 2021-01-11 | 2022-01-10
2. | RF Power Amplifier OPHIR 5293RE 1051/171 2021-01-11 | 2022-01-10
Stacked double
3. | logarithmic periodic | SCHWARZBECK B = 142 2021-01-08 | 2022-01-07
SPECIAL
antenna
Stacked double
4. | logarithmic periodic | SCHWARZBECK | STLP 9149 476 2021-01-08 | 2022-01-07
antenna
5. | RF signal generator Agilent N5181A MY48080720 | 2021-01-12 | 2022-01-11
6. Power meter RS NRP6A 101133 2021-01-11 | 2022-01-10
7. Power meter RS NRP6A 101134 2021-01-11 | 2022-01-10
8. Electric field probe Narda EP 601 611WX70311 | 2021-01-13 | 2022-01-12
4.2 Software List
Description Manufacturer Model Version
EMI Test Software
(Conducted Emission1#) FARATRONIC EZ-EMC EMEC-3A1
EMI Test Software
(Conducted Emission2#) FARATRONIC EZ-EMC CON-03A1
20 RS Sl FARATRONIC EZ-EMC RA-03A1-1
(Radiated Emission)
Harmonics and Flicker Test Software TESEQ Win2100 V4.28
Radiated Immunity Test Software TONSCEND JS35-RS V2.0.1.7

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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4.3 Measurement Uncertainty

Test Item Frequency Range Uncertainty Note
Conducted Emission 150kHz~30MHz +2.7dB Q)
Radiated Emission 30MHz~1GHz +4.1dB Q)
Radiated Emission 1GHz~6GHz +5.0dB (2)

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

4.4 Special Accessories and Auxiliary Equipment

ltem | Equipment Technical Data Manufacturer | Model No. Serial No.

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

1. AC Adapter HUAWEI HW-090200CHO /

2. | Mobile Phone -- Apple IPHONE 12 | DNPDMORUODYQ

45 Decision Rule

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

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

-Compliance is deemed to occur if no measured disturbance level exceeds the disturbance limit;
-Non-compliance is deemed to occur is any measured disturbance level exceeds the disturbance limt.

If ULag is greater than Ugispr, then

-Compliance is deemed to occur if no measured disturbance level, increased by (Uiag-Ucispr) . €Xceeds the
disturbance limit;

-Non-compliance is deemed to occur if any measured disturbance level, increased by (U ag-Ugispr) , €XCeEdS

the disturbance limit.

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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5 EMC Requirements for Emissions

5.1 Conducted Emission

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

Test Method ..o ; ETSI EN 301 489-1, EN 55032 Class B
Frequency Range..........cc.c...... ; 150kHz to 30MHz

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

P OIS~ AN, AN, M. : AC Mains

[D]=) (=T} (o] R : Peak for pre-scan (9kHz Resolution Bandwidth)

5.1.1 E.U.T. Operation

Operating Environment:

Temperature........ccccevvveiiieeeenennns : 26°C
Humidity .....ccoovvveeeeeeeeeciieieeen, 3 60%RH
Atmospheric Pressure............. i 101.2kPa

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

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

5.1.2 Test Setup

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

Receiver

PC System

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

The Corrected factor is calculated by adding LISN VDF(Voltage Division Facotr), Cable Loss and
Transient Limiter Attenuation. The basic equation is as follows:
Measurement=Reading Level+Correct Factor
Correct Facotor=LISN VDF+Cable Loss
The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of 7dB means the emission is 7dB below the limit. The equation for margin
calculation is as follows:
Margin=Limit-Measurement

5.1.4 Test Result

Live Line :
100.0 dBu¥

90
80
70

EM55032 Class B Conduction[QF)
60 I

50

10 o

o

N |
30 b
20 | g ,. 10 12 peak
10 l J M
0.0 AVE
0.150 0.5 (MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq.  Level Factor ment Limit  Over
MHz dBuY dB dBuY dBuY db Detector Comment
1 02340 1989 964 2953 6231 -3278 QP
2 0.2340 333 9.64 12.97 5588 4291 AVG
3 0.3100 25.28 9.64 34.92 5997 -2505 QP
4 03100 T2 9.64 16.76 2306 -3630 AVG
o 0" 04860 27.01 9.66 36.67 0624 1957 QP
6 04860 767 9 66 17.33 4652 -2919 AVG
7 0.6540 21.86 9.66 31.52 56.00 -2448 ap
8 06540 4.50 9.66 14.16 4600 -31.84 AVG
9 16019 2304 969 3273 5600 -2327 QP
10 1.6019 529 9.69 14.98 4600 -31.02 AVG
11 1.9140 2329 9.70 32.99 56.00 -23.01 QP
12 1.9140 548 9.70 19.18 4600 -3082 AVG

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Neutral Line :

100.0 dBu¥

Page 11 of 37

90
80

70

BD\

EN55032 Class B Conduction[QP]

50

40 i

30 i
20 B 10
; 12
10 V M peak
0.0 AVEG
0.150 0.5 [MHz] 5 30.000
Reading Comrect Measure-
No. Mk. Freq.  Level Factor ment Limit  Over
MHz dBuV dB dBuV dBuV dB Detector Comment
1 0.1939 19.85 9.61 29.46 6579 -36.33 QP
2 01539 393 961 13.59 5886 4527 AVG
3 02220 17.71 963 27.34 6274 -3540 apP
4 0.2220 162 9.63 11.25 5633 4308 AVG
o 03060 2431 9.64 33.95 6008 -26.13 QP
6 03060 664 964 16.28 5321 3693 AVG
T 0.3860 2133 965 30.98 5815 2717 apP
8 0.3860 394 9.65 13.59 5023 -3664 AVG
9 = 04780 2628 9.66 35.94 29637 -2043 QP
10 04780 730 9.66 16.96 4682 -2986 AVG
11 16940 21.59 9.70 31.29 56.00 -24.71 apP
12 1.6940 3.88 9.70 13.58 46.00 -3242 AVG

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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5.2 Radiated Emission

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

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

Frequency Range .............c....... : 30MHz to 1GHz, 1GHz to 6GHz

Class/Severity ....ccoccceeeeeiecnnnenn, : Class B/ Table A.4 and A.5 of EN 55032
Detector.......cccovveeeveeiiniiiiieeee, : Peak for pre-scan (120kHz Resolution Bandwidth Below 1GHz;

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

Operating Environment:

Temperature.........ccccoeeevveeeeeeenn. : 24.3°C
Humidity .....ccoooveeeeeeiiiiiieee, : 49.6%RH
Atmospheric Pressure............. : 101.2kPa

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

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

5.2.2 Test Setup

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

Anechoic 3m Chamber

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

|€-----mmmmmmo-- S S >
EUT

ry
0.8m! Turn Table

v

1 ]
=
PC Spectrum AMP Combining
€ A“aI¥ZﬁI NetWworK

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Frequency Range: Above 1 GHz

Anechoic 3m Chamber

Antenna Elevation Varies From 1 t0 4 m
Turn Table From 0° to 360°

0.8m; Turn Table
! Absorbers
> AAAA |
PC || Spectrum AMP Combining

5.2.3 Corrected Amplitude & Margin Calculation

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

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

Antenna Polarization: Vertical

Page 14 of 37

T20

dB UV f'm

E2

52

42

Limil-
Hargin:

32

Fd

12

il
-18
-Esq . . . i i H i i i
20.000 40 a0 &0 7D B0 300 ADD 500 E00 F0D 10000 MHz
Mo |y |iasuvimy| @) | @Bavim) |@Buvim| @8) |2 | R
1 321231 508 | 1153 | 1661 | 4000 |-2339] QP
2 365002 767 | 1233 | 2000 | 4000 |-2000] QP
3 666390 644 | 1138 | 1782 | 4000 |-2218] QP
a 799964| 1532 | 1032 | 2564 | 4000 |-1436] QP
5 984866 620 | 1114 | 17.34 | 4000 |-2266| QP
6 1129988| 439 | 1202 | 1641 | 4000 |-2359] QP

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Reference No.: WTF21F09092922W002

Antenna Polarization: Horizontal

Page 15 of 37

T20 dB UV m
Limil: —_—
62 i i i . P Magm
52 : : : : ? 5
32 : l :
22 .
12 :
2 5 : 5 ' S S :
& : S S — S -
-28.9 : : : : : o :
30.000 40 50 &0 7O &80 300 400 00 GO0 F00 10000 MHz
Freq. Reading | Factor Result Limit |Margin| ., Remark
No- | MHz) |Buvim)| (@B) |(@Buvim)|(@Buvim)| (@B) |°CT| FemE
1 426747| 155 | 1528 | 16.83 | 40.00 |23.17| QP
2 666390 416 | 1118 | 1534 | 40.00 |-2466] QP
3 80.0245| 368 | 1002 | 1370 | 40.00 |-26.30] QP
4 984866 156 | 1212 | 1368 | 40.00 |-26.32] QP
5 4019794 150 1709 | 1949 | 4700 | 2751 QP
6 955.4381| 236 | 27.33 | 2969 | 47.00 |-17.31] QP

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Reference No.: WTF21F09092922W002

Page 16 of 37

Frequency Range: 1000MHz ~ 6000MHz

Antenna Polarization: Vertical

320 dBuv fm
| | 5 | T —
82 i i i i i M
72 : 5 f ¥ : :
62
52
42
32
2
4.0 : : : :
10000000 150000 200000 2500, D0 30000 350000 A000.00 A500.00 5000 0m 5500.00 &D10.00 MHz
Freq. Reading | Factor | Result Limit — [Margin| oo | momark
No. (MHz)  |(dBuvim)| (dB) |(dBuv/m)|(@Buvim)| (@B) | - | "M
1 1546500 988 | 2908 | 3896 | 70.00 |-31.04| peak
2 1546500 314 | 2908 | 2594 | 5000 |24.06] AVG
3 2436.000| 1443 | 3267 | 47.10 | 70.00 |-2290| peak
4 2436.000] 008 | 3267 | 3275 | 50.00 |-17.25| AVG
5 3562.500| 1241 | 3551 | 4792 | 7400 |-26.08| peak
6 3562500| -117 | 3551 | 3434 | 5400 |-19.66| AVG
7 4168.500| 1252 | 3732 | 4984 | 74.00 |-24.16| peak
8 4168.500| 063 | 3732 | 3669 | 54.00 |-17.31| AVG
9 4879.500| 1346 | 3906 | 5252 | 74.00 |-2148| peak
10 4879.500| -0.12 | 3906 | 3894 | 5400 |-1506| AVG
11 5790.000| 14.11 | 4106 | 5517 | 74.00 |-18.83| peak
12 5790.000| -0.15 | 4106 | 4091 | 5400 |-13.09] AVG

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Reference No.: WTF21F09092922W002

Antenna Polarization: Horizontal

Page 17 of 37

320 dB UV /m

5 5 5 5 T e —
82 i i i i i e
72 : : |
52
42
32
22
4.0 : : : :
10000000 150000 200000 2500.00 300000 350000 A000. 00D 450000 S5000. 00 550000 600000 MHz
Freq. Reading | Factor | Result Limit  [Margin| o | mnan
No- | miHz)  |(dBuvim)| (d@B) |(dBuvim)|(@Buvim)| (@B) |“=TCCT| e
1 1616.000| 1203 | 2972 | 4175 | 70.00 | 28.25| peak
2 1616.000] 305 | 2972 | 2667 | 50.00 | 23.33| AVG
3 2439.000| 13.08 | 3242 | 4550 | 70.00 |-2450| peak
4 2439.000| 096 | 3242 | 3146 | 50.00 |-18.54] AVG
5 3105500 1245 | 3441 | 46.86 | 7400 | 27.14| peak
6 3105.500] 141 | 3441 | 33.00 | 5400 | 21.00] AVG
7 4274000 1403 | 3746 | 5149 | 7400 | 2251 peak
8 4274000| 043 | 3746 | 37.03 | 5400 |-16.97| AVG
9 4334000 1383 | 3881 | 5264 | 7400 |-2136| peak
10 4834000 036 | 3881 | 3845 | 5400 |-1555| AVG
11 5998500 1469 | 4116 | 55.85 | 74.00 | 18.15| peak
12 5998.500| 031 | 4116 | 4147 | 5400 | 1253] AVG

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Reference No.: WTF21F09092922W002 Page 18 of 37

5.3 Voltage Fluctuation and Flicker

Test Requirement .......... . ETSIEN 301 489-17
Test Method ................... . ETSIEN 301 489-1, EN 61000-3-3
Test Result..................... . Pass

5.3.1 E.U.T. Operation

Operating Environment:

Temperature.............cc....... : 23.5°C
Humidity .......ccocoeviieiieee : 47.1%RH
Atmospheric Pressure..... - 100.8kPa

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

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

5.3.2 Block Diagram of Setup

The Voltage Fluctuation and Flicker test was performed in accordance with the EN 61000-3-3.

=

Test system

|-“ |

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Page 19 of 37

5.3.3 Voltage Fluctuation and Flicker Test Data

Flicker Test Summary per IEC61000-3-3:2013/AMD1:2017 (Run time)

EUT: Health bracelet MO9771

Test category: dt,dmax,dc and Pst (European limits)
Start time: 15:19:49
Data file name: F-000627.cts_data

Test date: 2021/9/10
Test duration (min): 10
Comment: Communication mode
Customer:

Test Result: Pass

Pst; and limit line

Tested by: ziv

Status: Test Completed

Test Margin: 100
End time: 15:30:16

European Limits

1.00

0.75

% 0.50

0.25

OT:0€:ST

Plt and limit line

3.00

2.75 —

Plt[e-2]

2650 — 0 4

Parameter values recorded during the test:
Vrms at the end of test (Volt):  230.10
Highest dt (%):

Test limit (%):

T-max (mS): 0 Test limit (mS): 500.0 Pass
Highest dc (%): 0.00 Test limit (%): 3.30 Pass
Highest dmax (%): 0.00 Test limit (%): 4.00 Pass
Highest Pst (10 min. period): 0.064 Test limit: 1.000 Pass

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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6 EMC Requirement for Immunity

6.1 Performance Criteria

6.1.1 General performance criteria

The performance criteria are:

Page 20 of 37

« performance criteria A for immunity tests with phenomena of a continuous nature;
« performance criteria B for immunity tests with phenomena of a transient nature;

6.1.2 Performance table

Criteria | During test

After test

Operate as intended
No loss of function
A No unintentional responses

Operate as intended

No loss of function

No degradation of performance

No loss of stored data or user programmable
functions

May show loss of function
No unintentional responses

Operate as intended

Lost function(s) shall be self-recoverable

No degradation of performance

No loss of stored data or user programmable
functions

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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6.2 Electrostatic Discharge(ESD)

Test Requirement .........ccccc....... . ETSIEN 301 489-17
Test Method ........coocveeiiiiiienens . ETSIEN 301 489-1, EN 61000-4-2
Discharge Impedance............... ;. 330Q/150 pF
Discharge Voltage.................... :  Air Discharge: +/-2,4,8 KV
Contact Discharge:+/-2,4 kV
HCP & VCP: +/-2,4 kV
Polarity ......ccccoveeeieeieiciiiieee, . Positive & Negative
Discharge Repeat Times.......... : At Least 20 times at each test point
Discharge Mode............c.ocuue... . Single Discharge
Discharge Period...................... : 1 second minimum

6.2.1 E.U.T. Operation

Operating Environment:

Temperature..........cccoeeeveeeeennenn. : 24.7°C
Humidity .....ccooovieeeeeeniiiieee, : 47.9%RH
Atmospheric Pressure............. : 101.1kPa

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

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

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

L7 Vertical Coupling Plane

» /insulating support

7’
7
7

0.8m

Horizontal Coupling Plane

470k oh
470k ohm ’T[I]

€ —-—-—-=—-=—===

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Reference No.: WTF21F09092922W002

6.2.3 Test Result

Page 22 of 37

Direct Discharge Performance Criteria
Discharge Level (kv) |Performance| Test point Contact Discharge Air Discharge
Criterion
12 [ +4 /48 B 1 N/A Pass*
+2 /4 B 2 Pass* N/A
Remark:

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

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

Indirect Discharge Performance Criteria
Discharge Level (kV) Peg;?t:?iz?fe Test Point Horizontal Coupling Vertical Coupling
+2 /14 B 1 Pass* Pass*
Remark:
Test points 1. All sides
* During the test no deviation was detected to the selected operation mode(s)

Waltek Testing Group (Foshan) Co., Ltd.
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Reference No.: WTF21F09092922W002 Page 23 of 37

6.3 RF Electromagnetic Field (80MHz to 6 000MHz) (RS)

Test Requirement .........c.......... :
Test Method ..........cccoeveiiiinenn. :
Face of EUT.....cccoeviieeiieeninen. :
Frequency Range .................... :
Test Level .o, :
Modulation .........ccccceeviiieeennnnn 3

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

6.3.1 E.U.T. Operation

Operating Environment:

Temperature........ccccoeeeeviieeennenn. :
Humidity .....ccoovveieeeeineiiiiiieee, !

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

EUT Operation:

Input Voltage.....ccccceveiiiiieennnn. :

Operating Mode........cccceeeeeennne g

ETSI EN 301 489-17

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

80MHz to 6 000MHz

3V/m

80%, 1kHz Amplitude Modulation.

Horizontal& Vertical

21.7°C
42.3%RH
100.2kPa

AC 230V/50Hz

Communication mode

6.3.2 Block Diagram of Setup

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

Anechoic Chamber

Gestockte Breitband
( S tacked)
Log.-per.Antenna

Absorbers

Signal Generator|__| RF- Amplifier

Waltek Testing Group (Foshan) Co., Ltd.

http://www.waltek.com.cn

Y e QYR Y

y 4




Reference No.: WTF21F09092922W002

6.3.3 Test Result

Page 24 of 37

Antenna

Test

Step

Dwell

Performance

AL hagelofEl polarisation | Level | Size | Time Criterion REIL]
iggﬂolﬁég Front, Back, Left, Right Horizontal 3V/m 1% 1s A Pass*
iggﬂol-&;(; Front, Back, Left, Right Vertical 3V/m 1% 1s A Pass*
12880'\/:\'/'—"3;0 Front, Back, Left, Right Horizontal 3V/m 1% 1s A Pass*
ooz 10 | 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.

http://www.waltek.com.cn
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Reference No.: WTF21F09092922W002 Page 25 of 37 \

6.4 Fast Transients Common Mode (EFT)

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

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

Repetition Frequency.............. : 5kHz

Burst Duration ..........ccccceeeennee. : 300ms

Test Duration ..........ccccevveeeeennnn. s 2 minutes per level & polarity

6.4.1 E.U.T. Operation

Operating Environment:

Temperature........ccccooeecvvveeeennnn. : 24.7°C
Humidity ..., R 54.8%RH
Atmospheric Pressure............. y 101.5kPa

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

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

6.4.2 Block Diagram of Test Setup

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

For AC Mains or DC Ports:

>0.5m
- ——— - >|
AC Mai
/,4 0.1m wood table EUT | Tost ains
wall TN Clamp Generator
1

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Reference No.: WTF21F09092922W002

6.4.3 Test Result

Page 26 of 37

Test Port Test Level(kV) Performance Criterion Result

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

Remark:

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

Waltek Testing Group (Foshan) Co., Ltd.
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Reference No.: WTF21F09092922W002 Page 27 of 37 \

6.5 Surges

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

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

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

6.5.1 E.U.T. Operation

Operating Environment:

Temperature..........cccoeeeiveeeeeneenn. ? 24.7°C
Humidity .....occooveeeeeeeieiiiiiieee, : 54.6%RH
Atmospheric Pressure............. : 101.3kPa

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

Operating Mode.........ccccceeeeennne ; Communication mode

6.5.2 Block Diagram of Test Setup

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

For AC Mains or DC Ports:

>0.5m
e >|
AC Mains
/ﬂ 0.1m wood table EUT | Tost I
wall " Clamp Generator
I

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

A7

L - Y . %




Reference No.: WTF21F09092922W002

6.5.3 Test Result

Page 28 of 37

Applied Voltage Performance
Coupling point LA (kV) criterion HEd
Between Phase And Phase +1 B N/A
Between Live And Neutral +1 B Pass*
AC power port
Between Live And Earth +2 B N/A
Between Neutral And Earth +2 B N/A

Remark:

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

Waltek Testing Group (Foshan) Co., Ltd.
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Reference No.: WTF21F09092922W002 Page 29 of 37

6.6 RF Common Mode 0,15 MHz to 80MHz (CS)

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

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

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

6.6.1 E.U.T. Operation

Operating Environment:

Temperature..........cccoeecvvveeeeennnn. : 24.8°C
Humidity ....cooeeviiiiiiiiiiieeee, : 54.7%RH
Atmospheric Pressure............. : 101.4kPa

EUT Operation:
Input Voltage........ccccovvveeiiinnenn, 4 AC 230V/50Hz

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

6.6.2 Block Diagram of Test Setup

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

For AC Mains or DC Ports:

0.1m< L <0.3m
-3 i !{ -
0.1m Wood Table EUT AC Mai
ains
CDN
) Attenuator 6dB

| ==
| Signal Generator Power Amplifier |

For Signal, Wired network or Control Ports:

0.1m wood table EUT

¥
o] Clamp (]

N |

) | Signal Generator Power Amplifier |

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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Reference No.: WTF21F09092922W002

6.6.3 Test Result

Page 30 of 37

i Voltage : : Dwell Performance Test
LIt Level Ot e | S Kk Time Criteria Result
0,
AC mains power port 3Vr.m.s i?n/:) ;I\-Ak(;ljz 1% 1s A Pass*
0,
DC power port 3Vr.m.s i(r)nf)' i/lk;jz 1% 1s A N/A
0,
Signal port 3Vr.m.s i%ﬁ’ i/lk(:jz 1% 1s A N/A
0,
Wired network port 3Vr.m.s i?n/;’ i/lkg:jz 1% 1s A N/A
0,
Control port 3Vr.m.s i?nﬁ’ i/lkoHdZ 1% 1s A N/A
Remark:
* During the test no deviation was detected to the selected operation mode(s)

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

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

Test Method ..., : ETSIEN 301 489-1, EN 61000-4-11
No. of Dips / Interruptions ....... : 3 perLevel at 10ms intervals

Test Level(Voltage reduction) :  0%&70 % of Ut (Supply Voltage)

6.7.1 E.U.T. Operation

Operating Environment:

Temperature..........cccoeeeiveeeeeneenn. ? 24.7°C
Humidity .....occooveeeeeeeieiiiiiieee, : 54.6%RH
Atmospheric Pressure............. : 101.5kPa

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

Operating Mode.........ccccceeeeennne ; Communication mode

6.7.2 Block Diagram of Setup

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

EUT AC Mains _— AC Mains
Generator
[ |

_I__

6.7.3 Test Result

Test Level . Performance
Type in %U; Phase Duration eriterion Result
0 0° &180° 0.5 B Pass*
Voltage Dips 0 0° &180° 1 B Pass*
70 0° &180° 25 B Pass*
oiage 0 0° 8180° 250 c Pass*
Interruption
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

TAO0ON MM ™™ )




Reference No.: WTF21F09092922W002 Page 32 of 37

7 Photographs - Test Setup

7.1 Photograph - Radiated Emissions Test Setup

Below 1000MHz

Abolve 1000MHz

Y

Waltek Testing Group (Foshan) Co., Ltd.
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7.2 Photograph - Conducted Emissions Test Setup

7.3 Photograph — Voltage Fluctuations Test Setup

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn
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7.4 Photograph - RF Electromagnetic Field Test Setup

)

7.5 Photograph - ESD Test Setup

—————

Waltek Testing Group (Foshan) Co., Ltd.
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7.6 Photograph - EFT Immunity Test Setup

Waltek Testing Group (Foshan) Co., Ltd.
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7.8 Photograph - Radio-frequency Common Mode Test Setup

7.9 Photograph - Voltage Dips and Interruptions Immunity Test Setup

-

o - L

oilie : =
-

Waltek Testing Group (Foshan) Co., Ltd.
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8 Photographs - Constructional Details

Refer to Reference No.:WTF21F09092922W001 for details

Waltek Testing Group (Foshan) Co., Ltd.
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