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

Product: TWS earbuds in aluminium box
Model(s): MO6249
Remark: N/A

4.2 Details of E.U.T.
Ratings: Input: charging box:5V===,300mA(battery:3.7V,250mAh)
Earbuds:5V==,40mA(battery:3.7V, 35mAh)

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

EMC PART
Test Items 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?g/lsn;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‘g;"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.
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6 Equipment Used during Test

6.1 Equipments List

3m Semi-anechoic Chamber for Radiation Emissions

e Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1 Spectrum Analyzer R&S FSP 100091 2021-04-19 | 2022-04-18
2 Amplifier Agilent 8447D 2944A10178 | 2021-04-19 | 2022-04-18
3 | Active Loop Antenna | Beijing Dazhi ZN30900A 0703 2021-04-19 | 2022-04-18
4 T”'O%Et;‘fn‘;ba”d SCHWARZBECK | VULB9163 336 2020-08-22 | 2021-08-21
Coaxial Cable
5 (below 1GHz) Top TYPE16(13M) - 2021-04-19 | 2022-04-18
6 Broag;tt’:;‘:a"'or” SCHWARZBECK | BBHA 9120 D 667 2021-04-24 | 2022-04-23
Broadband COMPLIANCE
7 Al DIRECTION PAP-1G18 2004 2021-04-19 | 2022-04-18
8 o Top 1GHz-25GHz | EW02014-7 | 2021-04-19 | 2022-04-18
(above 1GHz)
Universal Radio
9 Communication R&S CMU 200 121315 2021-04-19 | 2022-04-18
Tester
Universal Radio
10 Communication R&S CMW 500 127818 2021-04-19 | 2022-04-18
Tester
Electrostatic Discharge
e Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
| e SCHLODER | SESD216 | 606144 | 2021-04-23 | 2022-04-22
Discharge Simulator
Universal Radio
2 Communication R&S CMU 200 112461 2021-04-19 | 2022-04-18
Tester
Radio-frequency electromagnetic fields
—— Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration
Date Due Date
1 Signal Generater R&S SMB100A 105942 2020-07-30 | 2021-07-29
- . BLWAO0830-
2 Power Amplifier BONN Elektronik 160/100/40D 128740 2020-07-30 | 2021-07-29
Gestockte Breitband
3 (S tacked ) SCHWARZBECK | STLP9128D 043 2020-07-30 | 2021-07-29
Log.-per.Antenna
4 Power Meter R&S NRP2 102031 2021-04-19 | 2022-04-18
Universal Radio R&S CMU 200 112461 | 2021-04-19 | 2022-04-18

Waltek Testing Group Co., Ltd.
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Communication Tester
6 Audio Analyzer R&S UPVv 102011 2020-09-17 | 2021-09-16
Universal Radio
7 Communication Tester R&S CMW500 127818 2021-04-19 2022-04-18
3m Semi-anechoic Chamber for Radiation(TDK)
Last Calibration
Item Equipment Manufacturer Model No. Serial No | Calibration
Date Due Date
1 Test Receiver R&S ESCI 101296 2021-04-19 | 2022-04-18
g | [TMog Broadvand | scHWARZBECK | VULB9160 | 9160-3325 | 2021-04-24 | 2022-04-23
3 Amplifier ANRITSU MHG648A M43381 2021-04-19 | 2022-04-18
4 Cable HUBER+SUHNER CBL2 525178 2021-04-19 | 2022-04-18
5 Universal Radio R&S CMU 200 | 112461 | 2021-04-19 | 2022-04-18
Communication Tester
Universal Radio
6 Communication Tester R&S CMW500 127818 2021-04-19 2022-04-18
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~6GHz) +4.99dB

6.4 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that
address is No.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

6.5 Test Modes

Radiated Emissions

T™M1*

Bluetooth mode

Electrostatic Discharge(ESD)

T™M1*

Bluetooth mode

Radiated Immunity(R/S)

T™M1*

Bluetooth mode

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

Test table

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

Measurement distance

h

Figure C.1 - Measurement distance

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

Turntable

Test table

Reference point of
antenna calibration

Boundary of EUT
(imaginary circular periphery)

s
L
"y

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:

Margin = Corr. Ampl. — Class B Limit

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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7.1.4Test Result

Antenna Polarization: Horizontal

Frequency Range: 30MHz ~ 1000MHz

Page 10 of 28

20.0  dBW/m
{ Limit: -
Margin: R
70 ez g Ik
60
50
40
30
w| 4o BRI IEEEE
0000 40 B0 B0 /0 f0 300 400 500 EOO 700 1000.0 MHz
Freq. Reading | Factor Result Limit |Margin
No- | (MHz) |@Buvim)| (dB) |(dBuV/m)|(dBuvim)| (dB) |°=t™"| Remar®
1 39.8542| 3254 -14.17 18.37 40.00 |-21.83| QP
2 579993 | 2913 -13.30 15.83 4000 |-2417| QP
3 103.4421| 2817 -13.24 14.93 4000 |-2507| QP
B 2100482 | 29.71 -11.93 17.78 4000 |-2222| QP
5 480.5276| 28.79 -5.21 23.58 47.00 |-2342| QP
6 993.0114| 2745 6.10 33.55 4700 |-13.45| QP

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

Page 11 of 28

80.0  dBuW/m
i Limit: _
Margin: —_
70 : : ==l
60 - :
an
0o ! i | | { | i
0000 40 50 G0 70 &0 300 400 500 GO0 700 10000 MHz
Freq. Reading | Factor Result Limit [Margin .
No. | (MHz) |(dBuv/m)| (dB) |(dBuV/m)|(dBuvim)| (dB) |°=="| emar
1 398542| 3258 -14 .17 18.41 4000 |-2159( QP
2 868067 | 31.31 -15.62 15.69 4000 |-2431( QP
3 206.3975| 2920 -12.02 17.18 4000 |-2282( QP
4 434 0650| 2822 -5.93 2229 4700 |-2471( QP
5 6250780 29.30 -1.01 2829 4700 |-1871( QP
6 1000.0000| 2650 6.40 3290 4700 |-14.10( QP

Waltek Testing Group Co., Ltd.
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Frequency Range: 1000MHz ~ 6000MHz
Antenna Polarization: Horizontal

90.0 dBuv/m

70 R R R I
0
50
a0
20
20
10
0.0 ; ; ; ; ;
1000.0000 150000 2000.00 250000 S000.00 350000  4000.00 450000 50D0.00  G500.00 600000 MHz
Freq. Reading | Factor Result Limit  |Margin
No- | (MHz) |(@Buv/im)| (dB) |(dBuvim)|(@Buvim)| (dB) |2t eme
1 1980.000| 48.01 -8.70 39.31 70.00 |[-30.69| peak
2 1980.000| 4113 -8.70 3243 5000 (1757 AVG
3 2880.000( 4583 -7.48 38.35 70.00 [-31.65| peak
4 2880.000( 3873 -7.48 31.25 5000 [-1875] AVG
5 4020.000( 4922 -6.47 4275 74.00 |[-31.25]| peak
6 4020.000( 4192 -6.47 3545 5400 [-1855] AVG
7 4550.000( 50.30 -5.43 44 87 74.00 |[-29.13] peak
8 4550.000( 43.02 543 3759 5400 (1641 AVG
9 5030000 5226 -3.99 48 27 7400 |[-2573] peak
10 5030.000| 4551 -3.99 41 .52 5400 [-1248| AVG
1 5790.000] 4992 -2 67 4725 7400 |[-26.75] peak
12 5790.000]) 4298 -2.67 40.31 5400 ([-13.89] AVG

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

90.0 dBuV/m

Limit: —_
! ! ! ! AVE: -
G oo e i b ]
7n
60
! : % %W
! ! %M ) ¢ .
1 i n |
An .............:..........1..............:...........3......... W“.’\’m W .....n...........:......lz_...
“WWW ! ! :
10
nn

10000000 1 5[!] nn 200000 2500.00 3000.00 3500.00 400000 4500.00 5000.00 RRO00.00 G000 0D WH=

No. Freq. Reading | Factor Result Limit |Margin oo Rewa
(MHz)  |(dBuV/m)| (dB) |(dBuV/m)|(dBuVim)| (dB)
1 1920.000| 4996 -10.91 39.05 70.00 |-3095| peak
2 1920.000| 43.06 -10.91 32.15 50.00 |-17.85| AVG
3 2960.000| 49.85 -10.78 39.17 70.00 |-30.83| peak
4 2960.000| 41.80 -10.78 31.02 50.00 |-18.98| AVG
5 3790.000| 50.14 -7.83 4231 7400 |-3169| peak
B 3790.000| 4295 -7.83 3512 5400 |-18.88| AVG
7 4550.000| 4958 -4.89 44 69 7400 |-2931| peak
8 4550.000| 4205 -4.89 37.16 5400 |-16.84| AVG
9 5050.000| 49.19 -1.53 47 66 7400 |-26.34| peak
10 5050.000| 41.85 -1.53 40.32 5400 |-13.68| AVG
11 5785.000| 5023 -2.48 47 75 7400 |-26.25| peak
12 5785.000| 42868 -2.48 40.20 5400 |-13.80| AVG

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

Discharge Impedance
Discharge Voltage

Polarity
Discharge Repeat Times

Discharge Mode

Page 14 of 28

7.2 Electrostatic Discharge(ESD)

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

Discharge Period 1 second minimum

7.2.1E.U.T. Operation

Operating Environment:

Temperature . 21.5°C
Humidity : 52.0% RH
Barometric Pressure : 101.3kPa
EUT Operation:

Refer to section 6.5.

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

Mg AT _afs ’| |21_m) | L Vertical Coupling Plane

v
v

ESD Generator == » /insulating support

470k oh
470k ohm "[ll

Waltek Testing Group Co., Ltd.
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7.2.3Test Results

Page 15 of 28

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
24,8 +/- 1 N/A TT/TR
24 +/- 2 TT/TR N/A

Remark:

N/A: Not applicable.

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

Waltek Testing Group Co., Ltd.

http://www.waltek.com.cn
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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
s it . 3VIm, 1kHz, 80% Amp. Mod. ;
pR * 3V/m, 200Hz, 100% Amp. Mod. ;
Cw;
Test Result . PASS

7.3.1E.U.T. Operation

Operating Environment:

Temperature ;. 214°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.

Log.

Anechoic Chamber Gestockte Breitband

( S tacked )
-per.Antenna

Camera
A
0.8mi E
! Absorbers :
v C——lv
= |
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 17 of 28

Frequency Level Modulation EUT Face Peréo_rmzfmce BER
riteria

Front, Back

80MHz -3GHz, 3V/m 1kHz, 80%, Amp. Mod. . CT/CR 0.000%
Left, Right
Front, Back

3GHz - 6GHz 3V/m 1kHz, 80%, Amp. Mod. i 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
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8.2 Photograph - Radiated immunity Test Setup

8.3 Photograph - ESD Test Setup

Waltek Testing Group Co., Ltd.
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9 Photographs of EUT

9.1 EUT - Appearance View Model: MO6249

%

718 19

Waltek Testing Group Co., Lid.
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9.2 EUT - Open View Model: MO6249

,_‘19 4

ﬂ5 16 17 18

U1t 1913 i

L#aS |

21 22 23 24

]J5 16 17 18 192}0

11 12 13 14
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3 General Information

3.1 General Description of E.U.T.

Product..........cccooeiiiininninincen, :  TWS earbuds in aluminium box
MOEI(S)...cevereeeieiirieieieiceieaes : M0O6249

Model Difference...........c.ccccccuee.. : N/A
Remark........cccoeoeevnniicnnnenene. : N/A

3.2 Details of E.U.T.

Ratings.......cccoveveveieeiicieee . Input: charging box:5V===,300mA(battery:3.7V,250mAh)
Earbuds:5V==,40mA(battery:3.7V, 35mAh)

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.
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4 Test Summary

Page 5 of 30

EMISSION(EN 55032)

Test Item 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, Pass
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 EN 61000-3-3 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 IEC 61000-4-8 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.
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5.1
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Equipment Used during Test

Equipment List

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

LEES Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration
Due Date
Date
1 Test Receiver R&S ESCI 101296 2021-04-19 2022-04-18
g | TMogBroadband | scwARZBECK | VULB9160 | 91603325 | 2021-04-24 | 2022-04-23
3 Amplifier ANRITSU MHG648A M43381 2021-04-19 2022-04-18
4 Cable HUBER+SUHNER CBL2 525178 2021-04-19 2022-04-18
5 | Active Loop Antenna | Com-Power Corp. AL-130R 10160007 | 2021-05-05 2022-05-04
3m Fully Anechoic Room for Radiation (Above 1GHz)
" Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration
Due Date
Date
1 Spectrum Analyzer R&S FSP 100091 2021-04-19 2022-04-18
2 BrOa/f;‘tt’::gaHom SCHWARZBECK | BBHA 9120 D 667 2021-04-24 | 2022-04-23
Broadband COMPLIANCE
3 Bhearmplifier DIRECTION PAP-1G18 2004 2021-04-19 2022-04-18
Coaxial Cable
4 (above 1GHz) Top 1GHz-18GHz NA 2021-04-19 2022-04-18
Electrostatic Discharge
£ Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration
Due Date
Date
o gt SCHLODER SESD 216 | 606144 | 2021-04-23 | 2022-04-22
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 2020-07-30 2021-07-29
¥ . BLWAO0830-
2 | RF Power Amplifier | BONN Elektronik 160/100/40D 128740 2020-07-30 2021-07-29
GestockteBreitband
3 (S tacked ) SCHWARZBECK | STLP9128D 043 2020-07-30 2021-07-29
Log.-per.Antenna
4 Power Meter R&S NRP2 102031 2021-04-19 2022-04-18
e NTWPAS-
5 Amplifier NJINT 2560025 2560025 2021-04-19 2022-04-18

Waltek Testing Group Co., Ltd.
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5.2 Description of Support Units

Equipment Manufacturer Model No. Series No.

/ / / /

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 No.163, Pingyun Rd. West of Huangpu Ave,Tianhe District, Guangzhou, Guangdong, China.

5.5 Test Mode

Radiated Emissions

TM1* Charging mode
Electrostatic Discharge(ESD)
T™1* Charging mode
Radiated Immunity(R/S)
T™M1* Charging mode

Waltek Testing Group Co., Ltd.
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6 Emission Test Results
6.1 Radiated Emissions,30-1000MHz

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

Test Method........cooeeninninnccncns : EN 55032

Frequency Range........................ : 30MHz to 1000MHz
Class/Severity........ccccocveevrennnnee. : Class B/ Table A.4 of EN 55032
Test Result........ccooeveiiieiiiin, : & Pass L Fail L not applicable (Remark)
6.1.1E.U.T. Operation

Operating Environment:

Temperature..........ccccceoeeeecencnnnnn. : 23.1°C
Humidity........oooooiiiiiie : 54.8%RH

Atmospheric Pressure................. : 101.5kPa

EUT Operation.............cccceveuenn.e. : 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

Y

i
|
i
|
|
|
i
|
P |
il |

Figure C.1 — Measurement distance
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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

6.1.5Test Data
Antenna Polarization: Vertical

0.0 dBu¥/m

Limit: —

Margin: —_—

70

60

50

40

30

20

10

30.000 40 50 60 ?I] BI] 300 400 500 600 700 1000.0 MHz

Freq. Reading | Factor Result Limit  [Margin
(MHz) (dBuV/m)| (dB) |(dBuV/m) |(dBuV/m)| (dB)
394371 3273 -14.32 18.41 40.00 |-21.59| QP

60.4919| 3076 -13.55 17.21 40.00 |-22.79| QP
1479214 39.27 -16.12 23.15 40.00 |-16.85] QP
366.8231| 33.37 -7.00 26.37 47.00 |-2063| QP
597.2234| 30.21 -1.45 2876 47.00 |-18.24] QP
1000.0000| 26.82 6.40 33.22 47.00 |-13.78] QP

No.

Detector | Remark

| | ] W] M| =

Waltek Testing Group Co., Ltd.
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Antenna Polarization: Horizontal

80.0  dBuV/m

Limit: _—

Margin: —_—

70

60

50

40

30

20

30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz

No. {anqz') {3333‘% F(gcat)or (d%ifxlj'lrsn (déi;nx}l.e'tm) M(?jng)m Detector)  Remark
1 304371| 3267 | 1432 | 1835 | 4000 |-2165 QP
2 584074 3025 | 1334 | 1691 | 4000 |-2309] QP
3 1418262| 4534 | 1626 | 2908 | 4000 |-1092] QP
4 3501860| 4523 | 714 | 3800 | 4700 | 891| QP
5 7141733 2831 | 022 | 2800 | 4700 |-1891] QP
6 0964995 2879 | 625 | 3504 | 4700 |-1196] QP

Waltek Testing Group Co., Ltd.
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6.2 Radiation Emission, Above 1000MHz

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

Test Method.........cccccvveinnennn. : EN55032

Frequency Range...................... . Above 1000MHz

Class/Severity..........ccccevvrieinnn . Class B/ Table A.5 of EN 55032

Test Result.......c.cccoveveieireinnnn. : 14 Pass : Fail : not applicable (Remark)

6.2.1E.U.T. Operation

Operating Environment:

Temperature..........cccocoeveuevennnn. ;. 23.5°C
Humidity.......cooooiiiiiiien, . 52.3%RH
Atmospheric Pressure............... :  101.3kPa

EUT Operation..........cccccovueenee. . 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.

Turntable

J Test table

Reference point of
antenna calibration

Boundary of EUT
(imaginary circular periphery)

5.
.
L

Measurement distance

Y

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.
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6.2.5Test Data
Antenna Polarization: Vertical
q0.0 dBusm
Limt: —_

AVE: —
o0

0

50

40

30

20

10

LA H 1 ! ! !
1000.0000 150000 2000.00 2500.00 300000 3500.00 4000.00 4500.00 5000.00 5500.00 BO000.00 MH=z

o | o |acane] e | cuei| oo g =]
1 2010.000( 50.13 -10.41 3972 70.00 ([-30.28( peak
2 2010.000( 42.56 -10.41 3215 5000 [-17.85( AVG
3 2840.000( 49.05 -11.14 37.91 70.00 ([-32.09( peak
4 2840.000( 41.66 -11.14 3052 5000 [-19.48( AVG
5 3715.000( 50.45 -8.19 42.26 74.00 ([-31.74( peak
6 3715.000( 43.35 -8.19 35.16 54.00 [-18.84( AVG
7 4465.000( 50.21 -5.39 44 82 74.00 ([-29.18( peak
8 4465.000( 42.88 -5.39 37.49 5400 [-16.51 AVG
9 4920.000( 51.08 -1.98 4910 74.00 ([-2490( peak
10 4920.000( 44.18 -1.98 42.20 54.00 ([-11.80( AVG
11 5690.000( 50.47 -2.70 ATTT 74.00 [-26.23| peak
12 5690.000( 43.02 -2.70 40.32 54.00 [-13.68( AVG

Waltek Testing Group Co., Ltd.
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Antenna Polarization: Horizontal
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0.0

a0

70

50

A0

a0

20

10

B v Aim

AVG: —

Limit: —_

0o H H H H |
1000.0000 1500.00 2I]I]ElI.I]I] 25IIII.III 2000_00 3500.00 4I]I]ElI.I]I] 45IIII.III 5!]]6.!]] S500.00 GO00.00 MH=z

Vo | ity o] e | e T cmm | e

1 1945.000| 4841 -8.91 39.50 70.00 |-30.50| peak

2 1945000 41.06 -8.91 3215 5000 |-17.85] AVG

3 2980.000| 4560 -7.38 3822 70.00 |-31.78| peak

4 2980000 3894 -7.38 31.56 5000 |-1844] AVG

5 4080.000( 49.99 -5.36 43.63 74.00 |-30.37| peak

6 4080.000| 4278 -6.36 36.42 2400 |-17.58] AVG

7 4635.000( 50.77 =517 45.60 7400 |-28.40| peak

8 4635000 4333 -5 17 3816 2400 |-1584] AVG

9 5125000| 52.21 377 48 44 7400 |-2556| peak

10 5125000 4500 377 41.23 200 |1277] AVG

11 5780.000| 4963 -2 68 46.95 7400 |-27.05| peak

12 5780.000( 42.16 -2.68 39.48 54.00 |[-14.52] 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..................... g
Test Method..........cccoooveveevennnen. :
TestResult......cccooovvveveieinn. :

Discharge Impedance.............. :
Discharge Voltage.................... :

Polarity........cccoeeneoinicninccnne :
Number of Discharge............... :

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

Discharge Period...................... :

7.2.1E.U.T. Operation

Operating Environment:

Temperature..........ccccccceeeennenn. :
Humidity.......cocooveiniininine. :
Barometric Pressure................ :

EUT Operation........c.ccccoevene.e. A

EN 55035
IEC 61000-4-2

Pass

330Q / 150pF

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

Positive & Negative
Minimum 50 times at each test point(25 of each polarity)
Single Discharge

1 second minimum

22.8°C
54.7%RH
100.8kPa

Refer to section 5.5.

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

’l |%1_rg| L’ Vertical Coupling Plane

I,insulating support

470k oh
470k ohm n‘[ll

Waltek Testing Group Co., Ltd.
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7.2.3Direct Discharge Test Results

Observations: Test points: 1. AllExposed Surface & Seams;
2. All metallic part

Direct Discharge

Test Results

Applied Voltage (kV) Peéfr ciztrer:lizrri‘ce Test Point Contact Discharge Air Discharge
+8 B 1 N/A Pass
+4 B 2 Pass N/A

7.2 4Indirect Discharge Test Results

Observations: Test points: 1. All sides.

Indirect Discharge

Test Results

Applied Voltage (kV) Peéfr(i)t::;zce Test Point | Horizontal Coupling | Vertical Coupling
14 B 1 Pass Pass

Waltek Testing Group Co., Ltd.
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7.3 Radio-frequency electromagnetic fields

Test Requirement................... : EN 55035
Test Method.........ccccccceueeeniee : IEC 61000-4-3
Test Result..........ccoooceeeennee ‘ Pass
FrequencyRange.................... : 80MHz to 1GHz

1.8GHz, 2.6GHz, 3.5GHz, 5GHz
Testlevel.......ccocvevcenncccnnn. 3 3V/im
Modulation............cccccoeveiineann : 80%, 1kHz Amplitude Modulation.
Face of EUT......c..coeevieeiinnn. : Front, Back, Left, Right
Antenna polarisation............... 4 Horizontal&Vertical

7.3.1E.U.T. Operation

Operating Environment:

Temperature............ccocoeneee. : 21.7°C
Humidity.......c.cocovveniicnioneen : 52.4% RH
Barometric Pressure............... ; 102.4kPa

EUT Operation...........c.cccc........ :  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 Gestockte Breitband

(S tacked )
Log.-per.Antenna

Camera
A
0.8m E
! Absorbers :
v ——|v !
= |
Signal Generator|_| RF- Amplifier
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7.3.3 Test Results

Page 19 of 30

Test
Frequency Face of EUT Ant_e nn_a LEER St_ep D‘.Ne" Perfc_>rm_ance Result
polarisation | Level | Size | Time Criterion
(MHz)
80-1000MHz ) ) >
1800MHz, Front, Back, Left, Rightf Horizontal 3V/m 1% 1s A Pass
2600MHz,
3500MHz, ) ) .
5000MHz Front, Back, Left, Right Vertical 3V/m 1% 1s A Pass

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
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8.3 Photograph — ESD Immunity Test Setup

8.4 Photograph —Radio-frequency electromagnetic fields Test Setup
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9 Photographs of EUT
9.1 EUT - Appearance View Model: MO6249
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9.2 EUT - Open View Model: MO6249
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