
Page 1 of 30 Report No.:MTL23110100303E01

Shenzhen MTL Testing Technology Co., Ltd. Jason@mtl-lab.com http://www.mtl-lab.com

EMC
Measurement and Test Report

For

Meteca SA
MBC-LR

Applicant : Meteca SA

Address : Via Alla Torre, 2 6850 Mendrisio (CH)

Product Name : MBC-LR
Brand Name : MBC-LR01
Model No : MBC-LR01, MBC-LR01-001

Standards : ETSI EN 301 489-1 V2.2.3 (2019-11)
ETSI EN 301 489-3 V2.3.2 (2023-01)

Report No : MTL23110100303E01
Date of
Receiptsample : 2023-11-01

Date of Test : 2023-11-01 to 2023-11-30
Date of Issue : 2023-12-04
Test Result : PASS

Remarks:
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.

Prepared By:
Shenzhen MTL Testing Technology Co., Ltd.

6th Floor, Building 4, No. 22, Dawangshan Second Industrial Zone, Shajing, Baoan District,
Shenzhen City, Guangdong Province, China.
Tel: +86-0755-23143231Fax: +86-0755-23143231

http://www.mtl-lab.com


Page 2 of 30 Report No.:MTL23110100303E01

Shenzhen MTL Testing Technology Co., Ltd. Jason@mtl-lab.com http://www.mtl-lab.com

TABLE OF CONTENTS
1. GENERAL INFORMATION................................................................................................................................... 5
1.1 PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ............................................................................. 5
1.2 TEST STANDARDS ...................................................................................................................................................6
1.3 TESTMETHODOLOGY .............................................................................................................................................6
1.4EUT SETUP AND OPERATION MODE .......................................................................................................................7
1.5PERFORMANCE CRITERIA FOR EMS........................................................................................................................8
1.6 MEASUREMENT UNCERTAINTY .............................................................................................................................. 9
1.7TEST EQUIPMENT LIST AND DETAILS ................................................................................................................... 10

2. SUMMARY OF TEST RESULTS ..........................................................................................................................12

3. CONDUCTED EMISSIONS ................................................................................................................................... 13
3.1 TEST PROCEDURE ................................................................................................................................................. 13
3.2BASIC TEST SETUP BLOCK DIAGRAM ................................................................................................................... 13
3.3 ENVIRONMENTAL CONDITIONS ............................................................................................................................ 13
3.4 CONDUCTED EMISSIONS TEST DATA ................................................................................................................... 13

4. RADIATED EMISSIONS ....................................................................................................................................... 14
4.2 TEST PROCEDURE ................................................................................................................................................. 14
4.2 CORRECTED AMPLITUDE & MARGIN CALCULATION ...........................................................................................14
4.3 ENVIRONMENTAL CONDITIONS ............................................................................................................................ 15
4.4 SUMMARY OF TEST RESULTS/PLOTS ....................................................................................................................15

5. HARMONIC CURRENT EMISSIONS .................................................................................................................19
5.1 TEST PROCEDURE ................................................................................................................................................. 19
5.2 TEST SETUP BLOCK DIAGRAM ............................................................................................................................. 19
5.3 TEST STANDARDS ................................................................................................................................................. 19
5.4 ENVIRONMENTAL CONDITIONS .............................................................................................................................19
5.5 RESULT: ................................................................................................................................................................ 19

6. VOLTAGE FLUCTUATION AND FLICKER.....................................................................................................20
6.1 TEST PROCEDURE ................................................................................................................................................. 20
6.2 TEST SETUP BLOCK DIAGRAM ............................................................................................................................. 20
6.3 TEST STANDARDS ................................................................................................................................................. 20
6.4 ENVIRONMENTAL CONDITIONS .............................................................................................................................20
6.5 RESULT: ................................................................................................................................................................ 20

7. ELECTROSTATIC DISCHARGE (ESD) .............................................................................................................21
7.1 TEST PROCEDURE ................................................................................................................................................. 21
7.2 TEST SETUP BLOCK DIAGRAM ............................................................................................................................. 21
7.3 TEST PERFORMANCE .............................................................................................................................................21
7.4 ENVIRONMENTAL CONDITIONS .............................................................................................................................21
7.5 ELECTROSTATIC DISCHARGE IMMUNITY TEST DATA ............................................................................................22

8. RADIO FREQUENCY ELECTROMAGNETIC FIELD (R/S) .......................................................................... 23
8.1 TEST PROCEDURE ................................................................................................................................................. 23
8.2 TEST SETUP BLOCK DIAGRAM ............................................................................................................................. 23
8.3 TEST PERFORMANCE .............................................................................................................................................23
8.4 ENVIRONMENTAL CONDITIONS .............................................................................................................................23
8.5 CONTINUOUS RADIATED DISTURBANCES TEST DATA .......................................................................................... 23

9. FAST TRANSIENTS, COMMONMODE (EFT) .................................................................................................25
9.1 TEST PROCEDURE ................................................................................................................................................. 25
9.2 TEST SETUP BLOCK DIAGRAM ............................................................................................................................. 25
9.3 TEST PERFORMANCE .............................................................................................................................................25
9.4 ENVIRONMENTAL CONDITIONS .............................................................................................................................25
9.5 RESULT: ................................................................................................................................................................ 25

10. SURGES .................................................................................................................................................................. 26

http://www.mtl-lab.com


Page 3 of 30 Report No.:MTL23110100303E01

Shenzhen MTL Testing Technology Co., Ltd. Jason@mtl-lab.com http://www.mtl-lab.com

10.1 TEST PROCEDURE ............................................................................................................................................... 26
10.2 TEST SETUP BLOCK DIAGRAM ........................................................................................................................... 26
10.3 TEST PERFORMANCE ...........................................................................................................................................26
10.4 ENVIRONMENTAL CONDITIONS ...........................................................................................................................26
10.5 RESULT: .............................................................................................................................................................. 26

11. RADIO FREQUENCY, COMMONMODE (C/S) ............................................................................................. 27
11.1 TEST PROCEDURE ............................................................................................................................................... 27
11.2 TEST SETUP BLOCK DIAGRAM ........................................................................................................................... 27
11.3 TEST PERFORMANCE ...........................................................................................................................................27
11.4 ENVIRONMENTAL CONDITIONS ........................................................................................................................... 27
11.5 RESULT: ...............................................................................................................................................................27

12. VOLTAGE DIPS AND INTERRUPTIONS ........................................................................................................28
12.1 TEST PROCEDURE ............................................................................................................................................... 28
12.2 TEST SETUP BLOCK DIAGRAM ........................................................................................................................... 28
12.3 TEST PERFORMANCE ...........................................................................................................................................28
12.4 ENVIRONMENTAL CONDITIONS ...........................................................................................................................28
12.5 RESULT: .............................................................................................................................................................. 28

13. TEST SET-UP PHOTOS OF THE EUT ..............................................................................................................29

14. PHOTOS OF THE EUT........................................................................................................................................ 30

http://www.mtl-lab.com


Page 4 of 30 Report No.:MTL23110100303E01

Shenzhen MTL Testing Technology Co., Ltd. Jason@mtl-lab.com http://www.mtl-lab.com

Report version

Version No. Date of issue Description

Rev.00 / /

/ / /

http://www.mtl-lab.com


Page、5 of 30 Report No.∶ MTL23110100303E01

1.GENERALINFORMATION

1.1 Product Description for Equiplment Under Test(EUT)

TEST REPORT DECLARATION

AppliCant

Address

manufacturer

Address

EUT DesCription

Ⅲeteca sA

Via AIIa Torre,26850M|endrisio(CH)

Ⅲ|eteca sA

Via AIIa TorFe,26850m|endrisio(CH)

MBC-LR

: MBCˉLRO1
: MBCˉLRO1ˉ0001

: DC 3.3V

⑴

⑶

Q

MOdeI No.

serial No.

POwer suppty

Test Procedure used:
ETsI EN 301 489ˉ 1V2。2.3(2019ˉ 11)

ETsI EN 301 489ˉ 3V2.3.2(2023。 01)
·
The devices described above haVe been tested by shenzhen1】

·
TL Tiesting

Technology Co.,Ltdto deterrnine the Imaxirnurn enlission levels erFlanating frorn

the device,the severe levels that the de~vice can endure and|EtJT’ si perforrnanCe

criterion.· The test results are Contained in this test report.shenzhen m· 「L·resting

Technology C(o”  Ltd.is assurned of full responsibility for the accuracy and
connpleteness ofthese tests.

ˉ
T·his report applies to aboVe tested sarnple only and shall not be reproduced in part

、″ithout Written approval of shenzhen mTL Testing Technology Co.,Ltd.

Prepared by∶

‘           
俨

嘟鲰尸孓
ProjeCt Engineer

·
I虽

Reviewed by

ApproVed by∶

Technica|Director

shenzhen MTL Testing TeChnology Co~,Ltd.    Jason@mtHab.com      http∶ //wwW.mtl-lab.com
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1.2 Test Standards

The tests were performed according to following standards:

ETSI EN 301 489-1 V2.2.3 (2019-11):Electromagnetic Compatibility (EMC) standard for radio equipment and
services; Part 1: Common technical requirements; Harmonised Standard for Electromagnetic Compatibility.
ETSI EN 301 489-3 V2.3.2 (2023-01): Electromagnetic Compatibility (EMC)standard for radio equipment and
services;Part 3: Specific conditions for Short-Range Devices (SRD)operating on frequencies between 9 kHz and
246 GHz;Harmonised Standard covering the essential requirements ofarticle 3.1(b) of Directive 2014/53/EU.

Maintenance of compliance is the responsibility of the manufacturer. Any modification of the product maybe
which result in lowering the emission/immunity should be checked to ensure compliance has been maintained.

1.3 Test Methodology

All measurements contained in this report were conducted with the standard ETSI EN 301489-1,
Electromagnetic compatibilityand Radio spectrum Matters (ERM);Electromagnetic Compatibility (EMC)standard
for radio equipment and services;Part 1: Common technical requirements.

http://www.mtl-lab.com
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1.4EUT Setup and Operation Mode

The equipment under test (EUT) was configured to measure itshighest possible emission/immunity level. The test
modes were adapted according to the operation manual for use, more detailed description as follows:

Test Mode List
Test Mode Description Remark
Mode 1 MBC-LR Working

Special Cable List and Details

Cable Description Length (m) Shielded/Unshielded With / Without Ferrite
/ / / /

Auxiliary Equipment List and Details
Description Manufacturer Model Serial Number
Adapter / / /

http://www.mtl-lab.com
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1.5Performance Criteria for EMS

 EN 301 489-3, The performancecriteriaare:
In the table below:
•performance criterion A applies for immunity tests with phenomena of a continuous nature;
•performance criterion B applies for immunity tests with phenomena of a transient nature.
NOTE: Whether a phenomenon is considered transient, continuous or otherwise is indicated in the test procedures
for the phenomenon in ETSI EN 301 489-1 [1], clause 9.

Table 2: Performance Requirements
Criterion During test After test

A
Operate as intended No loss of
functionNo unintentional responses

Operate as intended
No loss of function
No degradation of performance
No loss of stored data or user programmable functions

B
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

Where "operate as intended" or "no loss of function" is specified, the EUT shall demonstrate correct functioning
asdescribed in clause 5.
Where the EUT has more than one mode of operation (see clause 4.5.2), an unplanned transition from one mode
toanother is considered as an unintentional response. The EUT shall be tested in sufficient modes to confirm there
are nosuch unintentional responses.

http://www.mtl-lab.com
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1.6 Measurement Uncertainty

Measurement uncertainty
Parameter Uncertainty

Uncertainty forRadiated Emission
in 3m chamber

@30-200MHz ±4.52dB
@0.2-1GHz ±5.56dB
@1-6GHz ±3.84dB
@6-18GHz ±3.92dB

Uncertainty for Conducted Emission
@9-150kHz ±3.74dB
@0.15-30MHz ±3.34dB

Uncertainty for Harmonic test 3.26%
Uncertainty for Flicker test 4.76%
Uncertainty for RS test 21%, k=2
Uncertainty for CS test 29%, k=2
Uncertainty for ESD test

The immunity measurement system uncertainty is within
standard requirement and is based on a standard uncertainty
multiplied by a coverage factor k=2, providing a level of
confidence of approximately 95%.

Uncertainty for EFT test
Uncertainty for Surges test
Uncertainty for Voltage Dips, Voltage
Variations and Short Interruptions Test
Uncertainty for PFMF test

http://www.mtl-lab.com
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1.7Test Equipment List and Details

Description Manufacturer Model Serial Number Cal Date Due Date
Spectrum Analyzer Rohde & Schwarz FSP 836079/035 2022-12-28 2023-12-27
EMI Test Receiver Rohde & Schwarz ESVB 825471/005 2022-12-28 2023-12-27

Amplifier Agilent 8447F 3113A06717 2022-12-28 2023-12-27
Amplifier C&D PAP-1G18 2002 2022-12-28 2023-12-27

Broadband Antenna Schwarz beck VULB9163 9163-333 2022-12-28 2023-12-27
Horn Antenna ETS 3117 00086197 2022-12-28 2023-12-27
Loop Antenna Schwarz beck FMZB 1516 9773 2022-12-28 2023-12-27

EMI Test Receiver Rohde & Schwarz ESPI 101611 2022-12-28 2023-12-27
Pulse Limiter Rohde & Schwarz ESH3-Z2 100911 2022-12-28 2023-12-27
AC LISN Schwarz beck NSLK8126 8126-224 2022-12-28 2023-12-27
DC LISN Schwarz beck NNBM8126D 279 2022-12-28 2023-12-27

8-WIRE LISN Schwarz beck 8158 CAT3-8158-0059 2022-12-28 2023-12-27
8-WIRE LISN Schwarz beck 8158 CAT5-8158-0117 2022-12-28 2023-12-27
Digital Power
Analyzer

California
Instrument

PACS-1 72831 2022-12-28 2023-12-27

Power Source
California
Instrument

5001iX 25965 2022-12-28 2023-12-27

ESD Generator LIOGCEL ESD-203B 0170901 2022-12-28 2023-12-27
Signal Generator Rohde & Schwarz SMT03 100059 2022-12-28 2023-12-27
Voltage Probe Rohde & Schwarz URV5-Z2 100013 2022-12-28 2023-12-27
Power Amplifier AR 150W1000 300999 2022-12-28 2023-12-27
Power Amplifier AR 25S1G4AM1 305993 2022-12-28 2023-12-27
Transient 2000 EMC PARTNER TRA2000 863 2022-12-28 2023-12-27
CW Simulator EM Test CWS 500C 0900-03 2022-12-28 2023-12-27

CDN Luthi L-801M2/M3 2665 2022-12-28 2023-12-27
EMCPRO KEYTEK EMCPro 0509124 2022-12-28 2023-12-27

Coil KEYTEK F-1000-4-8 0533 2022-12-28 2023-12-27
CS Generator MARCONI 2024 112260/042 2022-12-28 2023-12-27
Attenuator FRANKONIA 75-A-FFN-06 1001698 2022-12-28 2023-12-27
CDN FRANKONIA CDN M2+M3 A3027019 2022-12-28 2023-12-27

Signal Generator HP 8688B 3438A00604 2022-12-28 2023-12-27
Power Meter KEITHLEY 3500 1162591 2022-12-28 2023-12-27
Power Meter KEITHLEY 3500 1121428 2022-12-28 2023-12-27

RF Power Amplifier MicoTop MPA-80-1000-250 MPA1906239 2022-12-28 2023-12-27
RF Power Amplifier MicoTop MPA-80-1000-100 MPA1906238 2022-12-28 2023-12-27

Antenna SCHWARZBECK STLP 9129 9129 114 N/A N/A

http://www.mtl-lab.com
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Software List
Description Manufacturer Model Version

EMI Test Software
(Radiated Emission)*

Farad EZ-EMC RA-03A1

EMI Test Software
(Conducted Emission)*

Farad EZ-EMC RA-03A1

*Remark: indicates software version used in the compliance certification testing

http://www.mtl-lab.com
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2. SUMMARYOFTEST RESULTS

Standards Reference Description of Test Item Result

ETSI EN
301489-1

8.2 Radiated Emissions Pass

8.3 Conducted Emissions for DC Power Port N/A

8.4 Conducted Emissions for AC Power Port N/A

8.5 Harmonic Current Emissions N/A

8.6 Voltage Fluctuations and Flicker N/A

8.7 Telecommunication Ports N/A

9.2 Radio Frequency Electromagnetic Field Pass

9.3 Electrostatic Discharge Pass

9.4 Fast Transients, Common Mode N/A

9.5 Radio Frequency, Common Mode N/A

9.6 Transient and Surges in the Vehicular Environment N/A

9.7 Voltage Dips and Interruptions N/A

9.8 Surges N/A

Pass: The EUT complies with the essential requirements in the standard.
Fail: The EUT does not comply with the essential requirements in the standard.
N/A: Not applicable.

http://www.mtl-lab.com
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3. Conducted Emissions

3.1 Test Procedure

Test is conducting under the description of EN55032Information technology equipment - Radio disturbance
characteristics - Limits and methods of measurement.

3.2Basic Test Setup Block Diagram

3.3 Environmental Conditions

Temperature: 22.5  C

Relative Humidity: 54

ATM Pressure: 1015 mbar

3.4 Conducted Emissions Test Data

EUT is test by DC Power supply, so this test report is not applicable.

http://www.mtl-lab.com
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4. Radiated Emissions

4.2 Test Procedure

Test is conducting under the description of EN55032Information technology equipment - Radio disturbance
characteristics - Limits and methods of measurement.

4.2 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and the 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V means the emission is 6dBV below the maximum limit for Class B device.
The equation for margin calculation is as follows:

Margin = Corr. Ampl. – EN 301489 Class B Limit

http://www.mtl-lab.com
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4.3 Environmental Conditions

Temperature: 22.5 C

Relative Humidity: 54

ATM Pressure: 1011 mbar

4.4 Summary of Test Results/Plots
Note: Only show the worst case in the test report

 30MHz to 1GHz

http://www.mtl-lab.com
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Remark:
Factor = Cable loss + Antenna factor – Preamplifier; Level = Reading + Factor; Margin = Limit – Level;

http://www.mtl-lab.com
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 Above 1GHz

http://www.mtl-lab.com
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Remark:
Factor = Cable loss + Antenna factor – Preamplifier; Level = Reading + Factor; Margin = Limit – Level;

http://www.mtl-lab.com
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5. Harmonic Current Emissions

5.1 Test Procedure

Test is conducting under the description of EN 61000-3-2.

5.2 Test Setup Block Diagram

5.3 Test Standards

EN61000-3-2, Clause 7.1 Limits for Class A equipment.

5.4 Environmental Conditions

Temperature: 26°C
Relative Humidity: 55%

ATM Pressure: 1022 mbar

5.5 Result:
EUT is test by DC Power supply, so this test report is not applicable.

http://www.mtl-lab.com
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6. Voltage Fluctuation and Flicker

6.1 Test Procedure

Test is conducting under the description of EN 61000-3-3.

6.2 Test Setup Block Diagram

6.3 Test Standards

EN61000-3-3, Limit: Clause 5.

6.4 Environmental Conditions

Temperature: 26°C
Relative Humidity: 55%

ATM Pressure: 1022 mbar

6.5 Result:
EUT is test by DC Power supply, so this test report is not applicable.

http://www.mtl-lab.com
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7. Electrostatic Discharge (ESD)

7.1 Test Procedure

Test is conducting under the description of EN 61000-4-2.

7.2 Test Setup Block Diagram

7.3 Test Performance

Performance Criterion:
Mode Verdict
Mode 1 B

Note:

7.4 Environmental Conditions

Temperature: 26°C
Relative Humidity: 55%

ATM Pressure: 1011 mbar

http://www.mtl-lab.com


Page 22 of 30 Report No.:MTL23110100303E01

Shenzhen MTL Testing Technology Co., Ltd. Jason@mtl-lab.com http://www.mtl-lab.com

7.5 Electrostatic Discharge Immunity Test Data

Test mode Mode 1
EN 61000-4-2
Test Points

Test Levels (kV)
-2 +2 -4 +4 -6 +6 -8 +8

Air Discharge
Charging Port / / / / / / / /
Enclosure / / / / / / / /

Direct Contact Discharge
/ / / / / / / / /

Indirect Contact Discharge
HCP(6 Sides) A A A A / / / /
VCP(4 Sides) A A A A / / / /

Test Result: Pass

http://www.mtl-lab.com
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8. Radio Frequency Electromagnetic Field (R/S)

8.1 Test Procedure

Test is conducting under the description of EN 61000-4-3.

8.2 Test Setup Block Diagram

8.3 Test Performance

Performance Criterion:
Mode Verdict
Mode 1 A

Note:

8.4 Environmental Conditions

Temperature: 25°C
Relative Humidity: 52%

ATM Pressure: 1010 mbar

8.5 Continuous Radiated Disturbances Test Data

Frequency step: 1% of fundamental
Dwell time: 1 second
Modulation: AM by 1kHz sine wave with 80% modulation depth

http://www.mtl-lab.com
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Test mode Mode 1

Frequency
Range(MHz)

Field
(V/m)

Front Rear Left Side Right Side
VERT HORI VERT HORI VERT HORI VERT HORI

80-6000 3 A A A A A A A A

1800(±1%),
2600(±1%),
3500(±1%),
5000(±1%)

3 A A A A A A A A

Test Result: Pass

http://www.mtl-lab.com
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9. Fast Transients, Common Mode (EFT)

9.1 Test Procedure

Test is conducting under the description of EN 61000-4-4.

9.2 Test Setup Block Diagram

For AC Mains or DC Ports:

For Signal or Telecommunication Ports:

9.3 Test Performance

Performance Criterion:
Mode Verdict
Mode 1 B

Note:

9.4 Environmental Conditions

Temperature: 22C

Relative Humidity: 53

ATM Pressure: 1011 mbar

9.5 Result:
EUT is test by DC Power supply, so this test report is not applicable.

http://www.mtl-lab.com
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10. Surges

10.1 Test Procedure

Test is conducting under the description of EN 61000-4-5.

10.2 Test Setup Block Diagram

For AC Mains or DC Ports:

For Signal or Telecommunication Ports:

10.3 Test Performance

Performance Criterion:
Mode Verdict
Mode 1 B

Note:

10.4 Environmental Conditions

Temperature: 25C

Relative Humidity: 53

ATM Pressure: 1011 mbar

10.5 Result:
EUT is test by DC Power supply, so this test report is not applicable.

http://www.mtl-lab.com
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11. Radio Frequency, Common Mode (C/S)

11.1 Test Procedure

Test is conducting under the description of EN 61000-4-6.

11.2 Test Setup Block Diagram

For AC Mains or DC Input:

For Signal or Telecommunication Ports:

11.3 Test Performance

Performance Criterion:
Mode Verdict
Mode 1 A

Note:

11.4 Environmental Conditions

Temperature: 25C
Relative Humidity: 53
ATM Pressure: 1011 mbar

11.5 Result:
EUT is test by DC Power supply, so this test report is not applicable.

http://www.mtl-lab.com
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12. Voltage Dips and Interruptions

12.1 Test Procedure

Test is conducting under the description of EN 61000-4-11.

12.2 Test Setup Block Diagram

12.3 Test Performance

Performance Criterion:
Mode Verdict
Mode 1 B for voltage dip/ C for voltage interruption

Note:

12.4 Environmental Conditions

Temperature: 25C

Relative Humidity: 50

ATM Pressure: 1011 mbar

12.5 Result:
EUT is test by DC Power supply, so this test report is not applicable.

http://www.mtl-lab.com
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13. Test Set-up Photos of the EUT
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14. PHOTOS OFTHE EUT

***End of Report*
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