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TEST REPORT

Reference No. .......cccce...... : WTF21D10112421W003

Manufacturer* ................... :  Mid Ocean Brands B.V.

Address ......ccccevcveiieennen, :  7/F., Kings Tower, 111 King Lam Street, Cheung Sha Wan, Kowloon,
Hong Kong

Factory.....cccocoovveveverenennnnnns : 115164

Product .....ccoeevviiiiiiiieennnnn, . Wireless headphone with pouch

Model(S). ..evereeeeiiiiiiiieieeenn, : MO6350

Standards .........cccocceeeennnne : ETSIEN 301 489-1 V2.2.3 (2019-11)
ETSI EN 301 489-17 V3.1.1 (2017-02)

Date of Receipt sample.... : 2021-11-17

Date of TeSt.......ccccvveeeenne. : 2021-11-17 to 2021-12-16

Date of ISsue ........cccceeeeeenn. : 2021-12-22

Test Result ......coeeeviiinnen. . Pass

Remarks:

1. The results shown in this test report refer only to the sample(s) tested, this test report cannot be
reproduced, except in full, without prior written permission of the company. The report would be invalid
without specific stamp of test institute and the signatures of compiler and approver.

2. “*” manufacturer means any natural or legal person who manufactures radio equipment or has radio
equipment designed or manufactured, and markets that equipment under his name or trade mark.

Prepared By:
Waltek Testing Group Co., Ltd.
Address: No. 77, Houjie Section, Guantai Road, Houjie Town, Dongguan City, Guangdong, China
Tel: +86-769-2267 6998
Fax: +86-769-2267 6828

Compiled by: Approved by:
/Mj f Ferd Wang
X /
Andy Feng / Project Engineer Ford Wang / Designated Reviewer
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Reference No.: WTF21D10112421W003 Page 4 of 27

4  General Information
4.1 General Description of E.U.T.

Product: Wireless headphone with pouch
Model(s): MO6350
Remark: N/A

4.2 Details of E.U.T.
Ratings: Battery DC 3.7V, 200mAh

4.3 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 Lab: /
Lab address: /

Test items: [/

4.4 Abnormalities from Standard Conditions

None.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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5 Test Summary

AL\

EMC PART
Test ltems Test Requirement Result
Conducted Emissions EN 301 489-17 N/A
Radiated Emissions EN 301 489-17 PASS
Harmonic Current Emissions EN 301 489-17 N/A
Voltage Fluctuations and Flicker EN 301 489-17 N/A
Electrostatic Discharge(ESD) EN 301 489-17 PASS
Radlat?gllg)]mumty EN 301 489-17 PASS
Electrical Fast Transients (EFT) EN 301 489-17 N/A
Surge Immunity EN 301 489-17 N/A
Conduczg‘js';“m””"y EN 301 489-17 N/A
Voltage Dips and Interruptions EN 301 489-17 N/A
Remark:
PASS: Test item meets the requirement
N/A: Not Applicable

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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6 Equipment Used during Test

6.1 Equipments List

3m Semi-anechoic Chamber for Radiation Emissions

Ll Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1 Spectrum Analyzer R&S FSP 100091 2021-04-26 2022-04-25
2 Amplifier Agilent 8447D 2944A10178 | 2021-07-26 | 2022-07-25
3 | Active Loop Antenna | Com-Power Corp. AL-130R 10160007 2021-04-29 | 2022-04-28
4 | Trilog Broadband | o\ ar7BECK | VULB9163 336 2021-08-23 | 2022-08-22
Antenna
Coaxial Cable
5 (below 1GH?z) Top TYPE16(13M) - 2021-04-26 2022-04-25
6 Broag;\?gr’:gamm SCHWARZBECK | BBHA 9120 D 667 2021-04-30 | 2022-04-29
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 2021-04-19 2022-04-18
Coaxial Cable
8 (above 1GHz) Top 1GHz-18GHz NA 2021-07-26 2022-07-25
Universal Radio
9 Communication R&S CMU 200 121315 2021-04-26 | 2022-04-25
Tester
Universal Radio
10 Communication R&S CMW 500 127818 2021-04-26 2022-04-25
Tester
Electrostatic Discharge
LB Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration
Due Date
Date
ST el SCHLODER | SESD 216 606144 | 2021-04-29 | 2022-04-28
Discharge Simulator
Radio-frequency electromagnetic fields
Lesl Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1 Signal Generater R&S SMB100A 105942 2021-07-26 2022-07-25
2 Power Amplifier BONN Elektronik S s 128740 2021-07-26 2022-07-25
P 160/100/40D
Gestockte Breitband
3 (S tacked ) SCHWARZBECK | STLP9128D 043 2021-07-26 2022-07-25
Log.-per.Antenna
. NTWPAS-
4 Amplifier NJINT 2560025 2560025 2021-04-26 2022-04-25
5 Broag;ﬁ::gamm SCHWARZBECK | BBHA 9120 D 667 2021-04-26 | 2022-04-25
o gl (JSE B&K B&K 2690-A NA 2021-08-02 | 2022-08-01
amplifier
7 Microphone B&K B&K4192-L 2701123 2021-08-02 2022-08-01
8 Audio Analyzer R&S UPVv 102011 2021-07-26 | 2022-07-25

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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3m Semi-anechoic Chamber for Radiation(TDK)

Ll Calibration
Item Equipment Manufacturer Model No. Serial No Calibration
Due Date
Date
1 Test Receiver R&S ESCI 101296 2021-04-26 2022-04-25
2 T”'Oiireoniiba”d SCHWARZBECK | VULB9160 | 9160-3325 | 2021-10-30 | 2022-10-29
3 Amplifier ANRITSU MHG648A M43381 2021-04-26 2022-04-25
4 Cable HUBER;SUHNE CBL2 525178 2021-04-26 2022-04-25
Universal Radio
5 Communication R&S CMU 200 112461 2021-04-26 | 2022-04-25
Tester
Universal Radio
6 Communication R&S CMWS500 127818 2021-04-26 2022-04-25
Tester
6.2 Description of Support Units
Equipment Manufacturer Model No. Series No.
/ / / /

6.3 Measurement Uncertainty

Parameter Uncertainty
Conduction disturbance(150kHz~30MHz) +3.64dB
Radiated Emission(30MHz~1GHz) +5.08dB
Radiated Emission(1GHz~6GHZz) +4.99dB

6.4 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that
address is N0.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

6.5 Test Modes

Radiated Emissions

TM1* Bluetooth mode

Electrostatic Discharge(ESD)

TM1* Bluetooth mode

Radiated Immunity(R/S)

TM1* Bluetooth mode

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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Reference No.: WTF21D10112421W003 Page 8 of 27 \

7 EMC Requirements for Emissions

7.1 Radiated Emissions

Test Method
Frequency Range

Class/Severity

Detector

7.1.1EUT Operation:

Operating Environment :
Temperature

Humidity

Atmospheric Pressure

EUT Operation :

Refer to section 6.5.

7.1.2Test Setup

EN 301 489-1, EN 55032
30MHz to 1GHz, 1GHz to 6GHz
Class B/ Table A.4 of EN 55032 (30MHz to 1GHz)

Class B/ A.5 of EN 55032 (1GHz to 6GHz)
Peak for pre-scan

(120kHz Resolution Bandwidth Below 1GHz;
1MHz Resolution Bandwidth Above 1GHz)

22.5°C
52.5 % RH
101.2kPa

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

Frequency Range: Below 1 GHz

Turntable

J Test table

Reference point of
antenna calibration
Boundary of EUT
(imaginary circular periphery)

S
o 5
| "y

Waltek Testing Group Co., Ltd.

http://www.waltek.com.cn
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Reference No.: WTF21D10112421W003 Page 9 of 27 \

Frequency Range: Above 1 GHz

Turntable

J Test table

Reference point of
antenna calibration
Boundary of EUT
(imaginary circular periphery)

va
»
s

Measurement distance

h

Figure C.1 — Measurement distance

7.1.3Corrected 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 + 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:

Waltek Testing Group Co., Ltd.

http://www.waltek.com.cn
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Reference No.: WTF21D10112421wW003

7.1.4Test Result

Frequency Range: 30MHz ~ 1000MHz

Antenna Polarization: Horizontal

Page 10 of 27

80.0

70

60

50

40

30

20

10

dBu¥/m

Limit: —_—

Margin: _

50 60 70 80

500 600 700 1000.0 MHz

30.000 40 300 400
No. (ﬁﬁl} ggﬁf;'?n% F(:g}o ' m@ii”fﬁn (dI;Il:]\:‘lltm} NEE}IH Detector | Remark
1 155.0006| 48.23 | 1533 | 3290 | 40.00 | -7.10| QP
2 167.8241| 5249 | 1579 | 3670 | 4000 | -330| QP
3 300.3672| 4540 | 1468 | 3072 | 47.00 |-16.28] QP
2 324.4560| 4594 | 1429 | 3165 | 47.00 |-1535] QP
5 383.0318| 4840 | -12.85 | 3555 | 47.00 |-1145] QP
6 455.9057| 4544 | 1116 | 3428 | 47.00 |1272| QP

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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Antenna Polarization: Vertical

Page 11 of 27

80.0 dBuV/m

Limit: —_
Margin: —_
70 . F
S NN S O 0 O S S N O -
U R O 1 U AU NS SO O 0 18
40
30
20
10
0.0 L L
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor | Result Limit |Margin| R
No.- | MHz) |@Buvim)| (dB) |(dBuv/m)|(dBuvim)| (dB) | P [ Reme®
1 332111| 4231 | 1803 | 2428 | 4000 |-1572] QP
2 57.7961| 3617 | -17.19 | 1898 | 4000 |-21.02] QP
3 78.4133| 3528 | 2094 | 1434 | 4000 |2566| QP
2 167.8240| 4577 | 1579 | 29.98 | 4000 |-10.02] QP
5 383.9318| 4212 | -1285 | 2927 | 47.00 |-17.73] QP
6 945.4397| 3214 | -2.14 | 3000 | 47.00 |-17.00] QP

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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Reference No.: WTF21D10112421wW003

Frequency Range: 1000MHz ~ 6000MHz
Antenna Polarization: Horizontal

Page 12 of 27

90.0 dBu¥/m
Limit: —_—
AVG: J—
0 T S O O
1 T S S S S
60
a0
40
30
20
8 I g o A
0o : : : : : : : :
1000.0000 1500.00 Z000.oo 250000 300000 3500.00 4000.00 450000 5000_00 5500.00 6ODO.OD MHz
Freq. Reading | Factor Result Limit  |Margin

No. | MHz) |@Buvim)| (dB) |(dBuvim) |(dBuvim)| (dB) | Dotecor | Remark

1 1945000 4908 | -891 | 4017 | 7000 |-2983| peak

2 1945000 3994 | -891 | 3103 | 5000 |-1897| AVG

3 2615000| 47.91 | -7.78 | 4013 | 70.00 |-29.87| peak

4 2615000| 4003 | -7.78 | 3225 | 5000 |-17.75] AVG

5 3375000 4783 | 711 | 4072 | 7400 |-3328| peak

6 3375000| 3952 | 711 | 3241 | 5400 |-2159] AVG

7 4185000| 5052 | 17 | 4435 | 7400 |2965| peak

8 4185000| 4211 | 17 | 3594 | 5400 |-1806| AVG

9 5045000 5305 | 395 | 4910 | 7400 |-2490] peak

10 5045000 4596 | 395 | 4201 | 5400 |-1199] AVG

T 5860000 5043 | 260 | 4783 | 7400 |-2617| peak

12 5860000| 4263 | -260 | 4003 | 5400 |-1397] AVG

Waltek Testing Group Co., Ltd.

http://www.waltek.com.cn
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Antenna Polarization: Vertical

n

0o

a0.0 dBu¥/m

____________________________________________________________________________________________________________________________

1000.0000 1500.00 200000 Z2500.00 3000.00 3500.00 4000.00 4500.00 S000.00 5500.00 6O00.00 MHz

No. (Hiﬁz') (ES‘[’.?:'P”% F(igfr {d%ifﬁ'ﬁn} (dlla_mxtm) NEng)m Detector | Remark
1 1955000 5033 | -1067 | 3966 | 7000 |-3034] peak
2 1955000 4221 | 1067 | 31564 | 5000 |-1846] AVG
3 2600.000| 5167 | -1190 | 3977 | 70.00 |-30.23| peak
4 2600000 4279 | 1190 | 3089 | 5000 |-1911] AVG
5 3445000 5075 | 930 | 4136 | 7400 |-3264] peak
6 3445000| 4289 | 939 | 3350 | 5400 |-2050] AVG
7 4000000 5071 | 653 | 4418 | 7400 |2982| peak
8 4000000 4167 | 653 | 3514 | 5400 |-18.86] AVG
9 4950000 5085 | -1.74 | 49.11 | 74.00 |-24.89| peak
10 4950000 4205 | 174 | 4121 | 5400 |-1279] AVG
T 5745000] 5127 | 257 | 4870 | 7400 |-2530| peak
12 5745000 4260 | 257 | 4003 | 5400 |-1397| AVG

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

Test Method
Discharge Impedance
Discharge Voltage

Polarity
Discharge Repeat Times
Discharge Mode

Discharge Period
7.2.1E.U.T. Operation

Operating Environment:
Temperature

Humidity

Barometric Pressure
EUT Operation:

Refer to section 6.5.

EN 301 489-1, EN 61000-4-2

330 Q /150 pF

Air Discharge: +/-2,4,8 KV
Contact Discharge:+/-2,4 kV
HCP & VCP: +/-2,4 kV

Positive & Negative
At Least 20 times at each test point
Single Discharge

1 second minimum

21.5°C
52.0 % RH
101.3kPa

7.2.2Block Diagram of Setup
The ESD test was performed in accordance with the EN 61000-4-2.

’
7
7

Horizontal Coupling Plane

, 7 Vertical Coupling Plane
4

Jnsulating support
/

0.8m

470k oh
470k ohm n[ll

€ —-—-—-=—-=—===

Waltek Testing Group Co., Ltd
http://www.waltek.com.cn
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7.2.3Test Results
Indirect Application Performance Criteria
Discharge Level (kV) |Polarity (+/-)| Test Point | Horizontal Coupling | Vertical Coupling
24 +/- 1 TT/TR TT/TR

Remark:
Test points : 1. All sides(Front/Top/ Back/ Left/Right Sides).

Direct Application Performance Criteria
Discharge Level (kV) |Polarity (+/-)| Test Point | Contact Discharge Air Discharge
2,4,8 +/- 1 N/A TT/TR
24 +/- 2 TT/TR N/A

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

N/A: Not applicable.

Air discharge O
Contact discharge A

Discharge Points
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7.3 Radiated Immunity(R/S)

Test Method :  EN 301 489-1, EN 61000-4-3

Face Under Test . Three Mutually Orthogonal Faces

v gwm 1kHz, 80% Amp. Mod. ; .
m, 200Hz, 100% Amp. Mod. ;

CW;
Test Result . PASS
7.3.1E.U.T. Operation

Operating Environment:

Temperature . 21.4°C

Humidity . 52.6% RH

Barometric Pressure : 101.2kPa

EUT Operation :

Refer to section 6.5.

7.3.2Block Diagram of Setup
The Radiated Immunity test was performed in accordance with the EN 61000-4-3.

VA . "W AN

Anechoic Chamber Gestockte Breitband

( S tacked)
Log.-per.Antenna

Absorbers

== |
Signal Generator RF- Amplifier

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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7.3.3Test Results

EN 301 489-17

Page 18 of 27

Frequency Level Modulation EUT Face Perfo_rmgnce BER
Criteria
80MHz -3GHz, | 3Vim | 1kHz 80%, Amp. Mod. | ' ront Back CT/CR 0.000%
Left, Right
Front, Back
3GHz - 6GHz 3V/m 1kHz, 80%, Amp. Mod. - CT/CR 0.000%
Left, Right

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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8 Photographs — Test Setup
8.1 Photograph - Radiated Emissions Test Setup

For 30MHz-1000MHz

For Above 1GHz

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

e _  \A\

YW 4




Reference No.: WTF21D10112421W003 Page 20 of 27

8.2 Photograph - Radiated immunity Test Setup

8.3 Photograph - ESD Test Setup

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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9 Photographs of EUT.

9.1 EUT - Appearance View Model: MO6350
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9.2 EUT - Open View Model: MO6350

0 60 70 89 99 200 10

\H‘|IH‘\H

2
£
8
8
e
=
S

70 80 9010010 20 3

060 70
(] uwlmﬂ)zo;w“,soﬁom

T ‘m‘.‘w‘u‘\‘u‘,\m\w:wu‘.‘pzmlx‘.w.‘mv\w‘-‘u‘."u\ |
0¢ Ov 0G 09 OL 08 06(Qg 0% Oz OF Ov 05 09 OL OB

]I ;
ww g} 0z 0¢ Ov 0S 09 OL 08 06(Q) O 02

2 08 060020 oz o¢ ov og 03 oz 08 060080} m\:
Ll it ‘

06 00} 01 0z 0 O 0S 09 O € 07 05 09
il | Ly A C R TR TR RRTRRTRRALETRAL

o

il
[H]1

T

o

RRRAIRER
,,!H,'lllljllzljl.
wuw 0 0¢ 0 OF 0S 09

oL 08 06 Q)

\

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

\ i.v b\‘l




Page 26 of 27

Reference No.: WTF21D10112421W003

Z-cO--10 N

Nl

»

‘o E=E20 (Ch"
YX-D1043 mrwg
~ _6955F |

(E3k18

U 5
o "N
1 L
S
=53

A}
3 @ozcv B
- 0038

Waltek Testing Group Co., Ltd.

http://www.waltek.com.cn




Reference No.: WTF21D10112421W003 Page 27 of 27 @

By 502030 =7y

59RO 34k

AT

0 0S 09 0L 08 Ob 00L ov oz oc ov
2p ]%L’”JHHIIIHH \”I\ H,'l\ﬂ \‘.'

o'wm;mummm\m I
i 0L 0¢ 0 O 0S 09 0L 08

ot ov 05 09 oL o8 06 00l ov oz o¢
lvu'ulr;:h,;yh'ul\lu oty

%0 S
St O I
ATy oy b

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




N2 G T
NAN 7
N BB ik

jlacwc CNAS #w
NS v TESTING \
/f//“/m\‘\\\\\ CNAS L3110
Reference No.................... . WTF21D10112417E
Manufacturer*................... : Mid Ocean Brands B.V.
Address ......cocoovvveiineenieens : 7/F., Kings Tower, 111 King Lam Street, Cheung Sha Wan, Kowloon,
Hong Kong
Factory ........ccoeeeiiiiiiieien, ;115164
Product......cccocceveveeiiiiinneen, . Wireless headphone with pouch
Model(S) ....ovveriiiieeiiiieeens : MO6350
Standards........cccccceeeeniinns : EN 55032:2015+A1:2020
EN 55035:2017+A11:2020
Date of Receipt sample ... : 2021-11-17
Date of TeSt.......cccoeeeuvveneen. : 2021-11-17 to 2021-12-16
Date of ISSU€........cevuurneen. 1 2021-12-22
Test Result.........ccccvveeennn. . Pass
Remarks:

1. The results shown in this test report refer only to the sample(s) tested, this test report cannot be
reproduced, except in full, without prior written permission of the company. The report would be invalid
without specific stamp of test institute and the signatures of compiler and approver.
2. “““manufacturermeans any natural or legal person who manufactures radio equipment or has radio
equipment designed or manufactured, and markets that equipment under his name or trade mark.
Prepared By:
Waltek Testing Group Co., Ltd.
Address:No. 77, Houjie Section, Guantai Road, Houjie Town, Dongguan City, Guangdong, China
Tel: +86-769-2267 6998
Fax: +86-769-2267 6828

Compiled by: Approved by:
144 /l’ & \}
¢/
Andy Feng / Project Engineer Ford Wang / Designated Reviewer
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3 General Information

3.1 General Description of E.U.T.

Product: Wireless headphone with pouch
Model(s): MO6350
Model Description: N/A

3.2 Details of E.U.T.
RAtiNgS ..coovviiieiiiiiiieeiieee i : Battery DC 3.7V, 200mAh

3.3 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 Lab:N/A

Lab address:N/A

Test items: N/A

3.4 Abnormalities from Standard Conditions

None.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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4 Test Summary

EMISSION(EN 55032)

AR Y

FnT & &

Test Iltem Test Standard Result
Conducted Emissions from the AC mains power ports N/A
150KHz to 30MHz EN 55032
Asymmetric Mode Conducted Emissions
150KHz to 30MHz EN 55032 N/A
Conducted Differential Voltage Emissions
30MHz to 2150MHz EN 55032 N/A
Radiated Emissions, ok
30MHz to 1000MHz EN 55032
Radiated Emissions, Above 1GHz EN 55032 Pass
Harmonic Current EN IEC 61000-3-2 N/A
Voltage Fluctuation and Flicker EN61000-3-3 N/A

IMMUNITY (EN 55035)

Test Item Test Method Result
Electrostatic Discharge(ESD) IEC 61000-4-2 Pass
Radiation Immunity IEC 61000-4-3 Pass
Electrical Fast Transients (EFT) IEC 61000-4-4 N/A
Surges IEC 61000-4-5 N/A
Injected Currents IEC 61000-4-6 N/A
Power-frequency magnetic fields IEC61000-4-8 N/A*
Voltage Dips and Voltage interruptions IEC 61000-4-11 N/A
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
& Applicable only to equipment containing devices intrinsically susceptible to

magnetic fields, such as CRT monitors, Hall effect elements, electro-
dynamic microphones, magnetic field sensors or audio frequency
transformers.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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Equipment Used during Test

Equipment List

3m Semi-anechoic Chamber for Radiation (Below 1GHz) TDK

Last Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration
Due Date
Date
1 Test Receiver R&S ESCI 101296 2021-04-26 2022-04-25
2 T”'O%rireoniiba”d SCHWARZBECK | VULB9160 | 9160-3325 | 2021-10-30 | 2022-10-29
3 Amplifier ANRITSU MHG648A M43381 2021-04-26 2022-04-25
4 Cable HUBER+SUHNER CBL2 525178 2021-04-26 2022-04-25
3m Fully Anechoic Room for Radiation (Above 1GHz)
o Calibration
Iltem Equipment Manufacturer Model No. Serial No. | Calibration
Due Date
Date
1 Spectrum Analyzer R&S FSP 100091 2021-04-26 2022-04-25
2 Broaf\:t’:r?ga"'om SCHWARZBECK | BBHA 9120 D 667 2021-04-30 | 2022-04-29
Broadband COMPLIANCE
3 Preamplifier DIRECTION PAP-1G18 2004 2021-04-19 2022-04-18
Coaxial Cable
4 (above 1GHz) Top 1GHz-18GHz NA 2021-07-26 2022-07-25
Electrostatic Discharge
e Calibration
Iltem Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
. IRl Cie SCHLODER | SESD216 | 606144 | 2021-04-29 | 2022-04-28
Discharge Simulator
Radio-frequency electromagnetic fields
Last Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration
Due Date
Date
1 Signal Generater R&S SMB100A 105942 2021-07-26 2022-07-25
. . BLWAOQ830-
2 | RF Power Amplifier | BONN Elektronik 160/100/40D 128740 2021-07-26 2022-07-25
3 Stac"egnkggnze”‘)d'c SCHWARZBECK | STLP9128D 043 2021-07-26 | 2022-07-25
aglr MIEHOT T B&K B&K 2690-A NA 2021-08-02 | 2022-08-01
amplifier
. NTWPAS-
5 Amplifier NINT 2560025 2560025 2021-04-26 2022-04-25

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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5.2 Description of Support Units
Equipment Manufacturer Model No. Series No.
Laptop Lenovo E440 /
Laptop DELL Vostro 3400 /

5.3 Measurement Uncertainty

Parameter Uncertainty (Note 1)
Temperature +1°C

Humidity +5%

DC and low frequency voltages +3%

Conducted Emission (150kHz-30MHz) +3.64dB

Radiated Emission(30MHz-1000MHz) +5.03dB

Radiated Emission(1GHz~18GHz) +5.47dB

Note 1: This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=2.

5.4 Test Equipment Calibration

All the test equipments used are valid and calibrated by GUANG ZHOU GRG METROLOGY & TEST CO., LTD.
address is N0.163, Pingyun Rd. West of Huangpu Ave,Tianhe District, Guangzhou, Guangdong, China.

5.5 Test Mode

Radiated Emissions

TM1* BT Link+ Charging

T™M2 Audio in+ Charging

Electrostatic Discharge(ESD)

TM1* BT Link+ Charging

TM2 Audio in+ Charging

Radiated Immunity(R/S)

TM1* BT Link+ Charging

TM2 Audio in+ Charging

Note: “*’mean show the worst mode in this report.

Waltek Testing Group Co., Ltd.

http://www.waltek.com.cn
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6 Emission Test Results
6.1 Radiated Emissions,30-1000MHz

Test Requirement..................... : EN 55032

Test Method............cooccvieeenennn. : EN 55032

Frequency Range.............c.c.c... : 30MHz to 1000MHz

Class/Severity........cccccuucveeeennne. P Class B/ Table A.4 of EN 55032

Test Result ......ccoeveeviiiiiiiiene, : 12 Pass N Fail N not applicable (Remark)

6.1.1E.U.T. Operation
Operating Environment:

Temperature.............ccceeevvveeennne : 23.1°C
HUmidity........ooveeviiiieeiiiieee e, : 54.8%RH
Atmospheric Pressure................ : 101.5kPa

EUT Operation............ccceeevnnee. : Refer to section 5.5.

6.1.2Block Diagram of Test Setup
The Radiation Emission tests were performed in the 3m Semi- Anechoic Chamber test site, using
the setup accordance with the EN 55032.
Turntable
J Test table

Reference point of
antenna calibration

Boundary of EUT
(imaginary circular periphery)

Measurement distance

h J

Figure C.1 — Measurement distance

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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6.1.3Measurement Data

The maximised peak emissions from the EUT was scanned and measured for both the Antenna Vertical
Polarization and Antenna Horizontal Polarization. Quasi-peak measurements were performed if peak
emissions were within 6dB of the Quasi-peak limit line.

6.1.4Corrected 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 + 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 -6dB means the emission is 6dB below the maximum limit. The equation for
margin calculation is as follows:

Margin = Corr. Ampl. —Limit

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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6.1.5Test Data

Antenna Polarization: Vertical

Page 10 of 31

80.0 dBu¥/m
Limit: —_—
Margin: —_
70 H .
U U SO OO S L S i
R R T O WU SN SO 0 0 10 8
0 - -y
30
20
10
0.0 P P
30000 40 50 60 70 80 300 400 500 GO0 700 1000.0 MHz
Freq. Reading | Factor Result Limit |Margin| R

No- | (MHz) |(@Buv/m)| (dB) |(@Buvim)|(@Buvim)| (dB) | | Reme®

1 332112| 4331 | 1803 | 2528 | 4000 |-14.72] QP

2 444307| 3501 | 1740 | 1761 | 4000 | 2239 QP

3 57.7962| 39.17 | 1719 | 2198 | 4000 |-1802] QP

4 80.0805| 4026 | 2137 | 1889 | 4000 |-2111] QP

5 167.8242| 4577 | 1579 | 2998 | 4000 |-10.02] QP

6 383.9318| 4112 | 12.85 | 2827 | 47.00 |-18.73] QP

Waltek Testing Group Co., Ltd.

http://www.waltek.com.cn
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Antenna Polarization: Horizontal

Page 11 of 31

B0.0  dBuW/m
Limit: —_—
Margin: —_—
70 :
S SO S S SOt U SOt SOOI SUUUN SO BUU SR SR SO
T L S S SO S SN S SO
40 > — R R e e
1 7 1 1
1 1 5 S M H R R I I I O S
20 I.I i
10
0.0 . L
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor | Result Limit |Margin| R

No- | (MHz) |@Buv/im)| (dB) |(dBuvim)|(@Buvim)| (aB) | P [ Remer

1 155.9100| 48.23 -15.33 32.90 40.00 -7.10 QP

2 167.8241| 52.69 -15.79 36.90 40.00 -3.10 QP

3 180.0164| 50.28 -16.66 33.62 40.00 -6.38 QP

4 324.4560( 47.44 -14.29 33.15 47.00 |-13.85| QP

5 383.9318( 50.90 -12.85 38.05 47.00 -8.95 QP

6 455.9057| 47.94 -11.16 36.78 47.00 |-10.22] QP

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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Page 12 of 31

6.2 Radiation Emission, Above 1000MHz

Test Requirement.................... :
Test Method.........cccovcvveeeiinnenn, :

Frequency Range................... :

Class/Severity.......cccccceveeeeninnn, :

Test ResuUlt ....uveevieeeeiiiiiiiineen, :

6.2.1E.U.T. Operation

Operating Environment:

Temperature .........ccccevvvvviienenn, :
Humidity.......cooveiiiieeiiiiieeenn, :
Atmospheric Pressure.............. :

EUT Operation.......cccccceeeeeeeeeen. :

EN 55032
EN 55032
Above 1000MHz

Class B/ Table A.5 of EN 55032

4 Pass N Fail

23.5°C
52.3%RH
101.3kPa

Refer to section 5.5.

6.2.2Block Diagram of Test Setup

The Radiation emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the

setup accordance with the EN 55032.

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

Turntable
J Test table

Boundary of EUT

Measurement distance

not applicable (Remark)

Reference point of
antenna calibration

(imaginary circular periphery)

1
B ]

Figure C.1 — Measurement distance
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6.2.3Measurement Data

The maximised peak emissions from the EUT was scanned and measured for both the Antenna Vertical
Polarization and Antenna Horizontal Polarization. Average measurements were performed if peak
emissions were within 6dB of the average limit line.

The test Frequency range judgment basis:

If the highest frequency of the internal sources of the EUT is less than 108 MHz, the
measurement shall only be made up to 1 GHz.

If the highest frequency of the internal sources of the EUT is between 108 MHz and 500 MHz,
the measurement shall only be made up to 2 GHz.

If the highest frequency of the internal sources of the EUT is between 500 MHz and 1 GHz, the
measurement shall only be made up to 5 GHz.

If the highest frequency of the internal sources of the EUT is above 1 GHz, the measurement
shall be made up to 5 times the highest frequency or 6 GHz, whichever is less.

6.2.4Corrected 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 + 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 -6dB means the emission is 6dB below the maximum limit. The equation for
margin calculation is as follows:

Margin = Corr. Ampl. —Limit

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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6.2.5Test Data
Antenna Polarization: Vertical

Page 14 of 31

a0 d B m
i Limit; —_—
| | AVE: —
Fili] R T e e e T PR E B
T
L:11]
50
1 1 E_____......___ SRR &
20
o
0o 1 !
V00, (OO0 7 S0 20000 2500000 SO0 Oy 500,00 AN 00 A 500,100 Sio0o.0o S500.00 G000.00 MHz
Freq. Reading | Factor Result Limit [Margin Detect Remark
No. (MHz)  |(@Buvim)| (dB) |(dBuvim) |(@Buvim)| (@B) oy T
1 1955000| 5043 | -10.67 | 39.76 | 7000 |-30.24| peak
2 1955000| 4221 | -10.67 | 3154 | 5000 |-18.48| AVG
3 2605.000| 5235 | -11.88 | 4047 | 70.00 |-2953| peak
4 2605.000| 4410 | -11.88 | 3222 | 5000 |-17.78| AVG
5 3065.000| 5186 | -1047 | 41389 | 7400 |-3261| peak
6 3065.000| 4257 | -10.47 | 3210 | 5400 |-21.90] AVG
7 4025000 5032 | -674 | 4358 | 7400 |-3042| peak
B 4025000 4274 | 674 | 3600 | 5400 |-18.00| AVG
9 4915.000| 5048 | -202 | 4846 | 7400 |-2554| peak
10 4915.000| 4327 | 202 | 4125 | 5400 |-1275| AVG
1 S650.000| 5059 | -280 | 47.79 | 7400 |-26.21| peak
12 S650.000| 4282 | 280 | 4002 | 5400 |-13.98] AVG

Waltek Testing Group Co., Ltd.

http://www.waltek.com.cn
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Antenna Polarization: Horizontal

Page 15 of 31

MO dBum
Limik: —_—
| | AVEG: —
il o o e L e e e e e e o e L
T
&
LI}
1 1 1 S _E_____......____ SR
20
L]
no ' !
10000000 50000 Z00000  Z50000  G00000 0000 400000  AS0UG0  S00000 550000 GOUDUN MH:
Freq. Reading | Factor Result Limit |(Margin De Remark
No. | imHz)  |@Buvim)| (dB) |(dBuvim) |(@Buvim| @B) || TR
1 1925000| 4815 | -903 | 3912 | 7000 |-30.88| peak
2 1925000| 4128 | 903 | 3225 | 5000 |-17.75| AVG
3 2615.000| 4765 | 778 | 3987 | 7000 |-30.13| peak
3 2615.000| 3936 | 778 | 3158 | 5000 |-18.42| AVG
5 3460.000| 4803 | 705 | 4098 | 7400 |-33.02| peak
6 3460.000| 4025 | 705 | 3320 | 5400 |-20.80] AVG
7 4205000| 4925 | 614 | 4311 | 7400 |-30.89| peak
B 4205000| 4016 | 614 | 3402 | 5400 |-19.98 AVG
9 5030000| 5298 | -399 | 4900 | 7400 |-2500| peak
10 S030.000| 4524 | 399 | 4125 | 5400 |-12.75| AVG
11 5775000| 5041 | 268 | 47.73 | 7400 |-26.27| peak
12 5775.000| 4293 | 268 | 4025 | 5400 |-13.75 AVG
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7 Immunity Test Results

7.1 Performance Criteria

Performance criterion A: The apparatus shall continue to operate as intended during the test.

No degradation of performance or loss of function is allowed below a performance level (orpermissible loss
of performance) specified by the manufacturer, when the apparatus is used asintended. If the minimum
performance level or the permissible performance loss is notspecified by the manufacturer, then either of
these may be derived from the product descriptionand documentation, and from what the user may
reasonably expect from the apparatus if usedas intended.

Performance criterion B: The apparatus shall continue to operate as intended after the test.

No degradation of performance or loss of function is allowed below a performance level (orpermissible loss
of performance) specified by the manufacturer, when the apparatus is used asintended. During the test,
degradation of performance is allowed, however, no change of actualoperating state or stored data is
allowed. If the minimum performance level or the permissibleperformance loss is not specified by the
manufacturer, then either of these may be derived fromthe product description and documentation, and
from what the user may reasonably expectfrom the apparatus if used as intended.

Performance criterion C: Temporary loss of function is allowed, provided the function isself-recoverable or
can be restored by the operation of the controls, or by any operationspecified in the instructions for use.
For further details, please refer to EN 55035.

Waltek Testing Group Co., Ltd.
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7.2 Electrostatic Discharge (ESD)

Test Requirement.............ceee... . EN 55035
Test Method.........cc.cccoveviieennnens : |IEC 61000-4-2
TestResult .........coveveeiiieeiens . Pass
Discharge Impedance ............... : 330Q/ 150pF
Air Discharge: +8kV
Discharge Voltage..........c.......... :  Contact Discharge: *4kV
HCP &VCP: +4kV
Polarity........covveeiiieeiiniiiieein, . Positive & Negative
Number of Discharge ................ : Minimum 20 times at each test point(10 of each polarity)
Discharge Mode ...........cccuueee.... . Single Discharge
Discharge Period...........c.ccccce.... ;1 second minimum

7.2.1E.U.T. Operation

Operating Environment:

Temperature...............cceeeeenn. : 22.8°C
Humidity........ooovvvveviiiiiiiieienen, ; 54.7%RH
Barometric Pressure................ : 100.8kPa

EUT Operation............cccceueeu.n. : Refer to section 5.5.

7.2.2Block Diagram of Setup

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

g “ Vertical Coupling P!
ertical Couplin ane
PR Al T LR R LR > €3] .7 &
rd . .
ESD Generator == » 'y ,/lnsulatmg support
4 — (> [Eor

/I
/
Wall 3%

7’
7’
7

0.8m

Horizontal Coupling Plane

470k oh
470k ohm rr[ll

<“-—-—-—-——-=--=-
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7.2.3Direct Discharge Test Results

Page 18 of 31

Observations: Test points: 1. All exposed surface & seams;
2. All metallic part
Direct Discharge Test Results
: Performance : : .
Applied Voltage (kV) . Test Point Contact Discharge Air Discharge
Criterion
8 B 1 N/A Pass
4 B N/A N/A N/A

Note: refer to next page for more detail of test points.

7.2.4Indirect Discharge Test Results

Observations: Test points: 1. All sides.
Indirect Discharge Test Results
Applied Voltage (kV) Pe(r:fr(i)trerrr]iz(i)r:]ce Test Point | Horizontal Coupling | Vertical Coupling
4 B 1 Pass Pass

O
A

Air discharge

Contact discharge

Discharge Points
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7.3 Radio-frequency electromagnetic fields

Test Requirement................. : EN 55035
Test Method............ccceeeennne. : IEC 61000-4-3
TestResult .......ccccevvveeennnn : Pass
FrequencyRange.................. : 80MHz to 1GHz

1.8GHz, 2.6GHz, 3.5GHz, 5GHz
Testlevel ...occcovvveeiiiiieeennne, : 3V/m
Modulation ..........ccccceeviveeens : 80%, 1kHz Amplitude Modulation.
Face of EUT .......cccoevvveeenenn. 3 Front, Back, Left, Right
Antenna polarisation............. : Horizontal&Vertical

7.3.1E.U.T. Operation

Operating Environment:

HIEMPENALUNET s \ hemr.: : 21.7°C
Humidity........ooeevvieeeeiiiieeens ; 52.4% RH
Barometric Pressure............. : 102.4kPa

EUT Operation............cc.c...... : Refer to section 5.5.

7.3.2Block Diagram of Setup

The Radio-frequency electromagnetic fields Immunity test was performed in accordance with the

IEC 61000-4-3.

Anechoic Chamber

Camera

Absorbers

Signal Generator

RF- Amplifier
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For Acoustic mode:

Anechoic Chamber

Measured distance 1m microphone o
speaker

of 31

Absorbers

Audio Filter

| Signal Generatar

FF- Armplifier

measured
in dBSFL

For Electrical mode:

Anechoic Chamber

Match impedance

Absorbers

[ E— |

Audio Filter

| signal Generatar

FF- Amplifier

measured

in dBSFPL

NOTE:

1. The EUT installed in a representative system as described in section 7 of IEC 61000-4-3 was placed on a

non-conductive table 0.8 meters in height. The system under test was connected to the power and signal

wire according to relevant installation instructions.
2. Filter:1kHz 3dB band pass filter.

3. Themeasurementdistance:EUTtointerferenceantennawas3m.

Waltek Testing Group Co., Ltd.
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7.3.3Test Results
Test
Antenna Test Step | Dwell | Performance
Frequency Face of EUT o i ; o Result
polarisation | Level | Size | Time Criterion
(MHz)
80-1000MHz i i o
1800MHz, Front, Back, Left, Rightf Horizontal 3V/m 1% 1s Pass
2600MHz,
3500MHz, i i o
5000MHz Front, Back, Left, Right Vertical 3V/m 1% 1s Pass
. Polarization
Field Test )
of antenna Test Reference Audio Interferenc
Strength Frequency . .
(Horizontal method Level output e Ratio
(V/m) (MHz) .
/ Vertical)
80-1000MHz o el Integral 3
usti -
1800MHz, speaker
3 2600MHz, H&V
3500MHz, - Earphone
5000MH2 Electrical 75dBSPL ou?port -42
Limit <-20
Test Result Pass

NOTE: For Broadcast reception function: Group 2 not apply in this test.

Waltek Testing Group Co., Ltd.
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8 Photographs—Test Setup

8.1 Photograph—RadiationEmission Test Setup 30MHz-1000MHz

8.2 Photograph— RadiationEmission Test Setup Above 1GHz

Waltek Testing Group Co., Ltd.
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8.3 Photograph — ESD Immunity Test Setup
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9 Photographs—Constructional Details

9.1 EUT - Appearance View Model:MO6350
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9.2 EUT- Open View Model:MO6350
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