
Produkte 

Products 

Prüfbericht-Nr.:
Test Report No.:

50264153 001 Auftrags-Nr.: 
Order No.:

174091930 Seite 1 von 26 

Page 1 of 26

Kunden-Referenz-Nr.:
Client Reference No.:

352690 Auftragsdatum:
Order date:

14.05.2019

Auftraggeber: 
Client:

Seikaku Technical Group Limited 

Offshore Chambers, P.O. Box 217 Apia, Samoa 

Prüfgegenstand: 
Test item:

AMPLIFIER 

Bezeichnung / Typ-Nr.:
Identification / Type No.:

PA-20B, PA-20HB 

PA-40B, PA-40HB 

Auftrags-Inhalt: 
Order content:

RED approval 

Prüfgrundlage: 
Test specification:

EN 301 489-1 V2.2.1:2019 

EN 301 489-17 V3.2.0:2017 

EN 61000-3-2:2014 

EN 61000-3-3:2013 

Wareneingangsdatum: 
Date of receipt:

14.05.2019 

Prüfmuster-Nr.: 
Test sample No.:

174091930-001~004 

Prüfzeitraum: 
Testing period:

Refer to report 

Ort der Prüfung: 
Place of testing:

Refer to section 2.1 

Prüflaboratorium: 
Testing laboratory:

TÜV Rheinland (Guangdong) 
Co., Ltd. 

Prüfergebnis*: 
Test result*:

Pass 

geprüft von / tested by: 

12.07.2019          Arthur Liu/ Project Manager

kontrolliert von / reviewed by:

12.07.2019      Storm Shu / Technical Certifier

Datum 
Date

Name/Stellung 
Name/Position

Unterschrift 
Signature

Datum
Date

Name/Stellung 
Name/Position

Unterschrift 
Signature

Sonstiges / Other:

Zustand des Prüfgegenstandes bei Anlieferung: 
Condition of the test item at delivery:

Prüfmuster vollständig und unbeschädigt 
Test item complete and undamaged:

* Legende: 1 = sehr gut 2 = gut 3 = befriedigend 4 = ausreichend 5 = mangelhalt 

P(ass) = entspricht o.g. Prüfgrundlage(n) F(ail) = entspricht nicht o.g. Prüfgrundlage(n) N/A = nicht anwendbar N/T = nicht getestet 

Legend: 1 = very good 2 = good 3 = satisfactory 4 = sufficient 5 = poor 

P(ass) = passed a.m. test specifications(s) F(ail) = failed a.m. test specifications(s) N/A = not applicable N/T = not tested 

Dieser Prüfbericht bezieht sich nur auf das o.g. Prüfmuster und darf ohne Genehmigung der Prüfstelle nicht

auszugsweise vervielfältigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Prüfzeichens.

This test report only relates to the a. m. test sample. Without permission of the test center this test report is not permitted to be

V04 duplicated in extracts. This test report does not entitle to carry any test mark. 

TUV Rheinland (Guangdong) Ltd. No.199 Kezhu Road, Guangzhou Science City, Guangzhou 510663, Guangdong Province P.R. China 



Produkte 

Products

Prüfbericht - Nr.:
Test Report No.

50264153 001 Seite 2 von 26 
Page 2 of 26 

Test Summary 
5.1.1 HARMONIC CURRENT EMISSIONS ON AC MAINS

RESULT: Pass

5.1.2 VOLTAGE FLUCTUATIONS AND FLICKER ON AC MAINS

RESULT: Pass

5.1.3 CONDUCTED EMISSION ON AC MAINS

RESULT: Pass

5.1.4 RADIATED EMISSION

RESULT: Pass

5.2.1 RADIO FREQUENCY ELECTROMAGNETIC FIELDS (RS)
RESULT: Pass

5.2.2 RADIO FREQUENCY CONTINUOUS CONDUCTED (CS)
RESULT: Pass

5.2.3 ELECTROSTATIC DISCHARGE (ESD)
RESULT: Pass

5.2.4 ELECTRICAL FAST TRANSIENTS (EFT)
RESULT: Pass

5.2.5 SURGE

RESULT: Pass

5.2.6 VOLTAGE DIPS AND INTERRUPTIONS

RESULT: Pass
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1 General Remarks 

1.1 Complementary Materials 

All attachments are integral parts of this test report. This applies especially to the following appendix: 

Appendix 1: Test Results of Article 3.1b EMC Requirements. 
Appendix 2: List of Test and measurement Instruments 

2 Test Sites 

2.1 Test Facilities 

TÜV Rheinland (Guangdong) Ltd. EMC Laboratory

No.102, 1F of Southwest and No.205, 2F of West Warehouse Building, No.767 Tianyuan Road, Tianhe 
District, Guangzhou, Guangdong, P.R. China  
Test Items: others 

Shenzhen STS Test Services Co., Ltd. 
1/F., Building B, Zhuoke Science Park, No.190, Chongqing Road, Fuyong Street, Bao’an District, 
Shenzhen, Guangdong, China 

Test Items: RS(1-6GHz) 

The tests at the test sites have been conducted under the supervision of a TÜV engineer. 
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2.2 List of Test and Measurement Instruments 

Table 1: List of Test and Measurement Equipment 

Refer to attached Appendix 2. 

2.3 Uncertainty of Measurement 

Table 2: Measurement Uncertainty 

Parameter Uncertainty 

Conducted Emission, 150k-30MHz 2.68dB 

Radiated Emission, below 1GHz 5.16dB  
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3 General Product Information 

3.1 Product Function and Intended Use 

The new submitted samples are Amplifiers for professional use, which used 2.4GHz wireless 
technology for indoor use only.  
Model difference: 

Four models have same bluetooth module and similar electric construction, the differences among 
them are function modules and rated power, details refer to following table；

Model name Bluetooth 
function 

MP3  
Function 

Audio output 
transformer 

Rated 
power 

Weight (kg) Size (L x W x H) 

Unit (mm) 

PA-20B Yes No No 30 0.85 168x105x44mm 

PA-20HB Yes No Yes 

PA-40B Yes No No 60 0.49 

PA-40HB Yes No Yes 

According to the above information, all applicable tests have been performed on PA-40HB; PA-20HB 
and PA-20B. Additional DV and RE tests were performed on PA-40B. 

For details refer to the User Manual, Technical Description and Circuit Diagram. 



Produkte 

Products

Prüfbericht - Nr.:
Test Report No.

50264153 001 Seite 7 von 26 
Page 7 of 26 

3.2 Ratings and System Details 

Table 3: Technical Specification of EUT 

General Information of EUT Value 

Kind of Equipment Amplifiers 

Type Designation PA-20B, PA-20HB, PA-40B, PA-40HB 

Type of Device Adaptive Frequency Hopping (non-LBT based) 

Classification of Receiver Category 2 

Operating Temperature Range -20 °C ~ +35 °C 

Operating Voltage 100-240V~; 50/60Hz 
Powered by Adapter; XinSPower: 
A361-1502000E(2A, for PA-20B, PA-20HB) 
A361-1504000E(4A, for PA-40B, PA-40HB) 

Testing Voltage AC 230V 50Hz 

Technical Specification of Bluetooth 4.0 Smart(dual mode)

Operating Frequency 2402 - 2480 MHz 

Type of Modulation GFSK, (π/4)DQPSK, 8DPSK 

Equipment types 

FHSS with Adaptive (LBT based DAA) 
DSSS with Adaptive (LBT based DAA) 
Only one adaptive mode is implemented and could not operate 
in a non-adaptive mode 

Channel Number 
79 Channels(for FHSS) 
40 Channels(for DSSS) 

Channel Spacing 
1 MHz (for FHSS) 
2 MHz (for DSSS) 

Antenna Type PCB Layout Antenna  

Antenna Gain 0 dBi 

3.3 Independent Operation Modes 

The basic operation modes are: 

A. wireless connecting  

B. Off 

3.4 Noise Generating and Noise Suppressing Parts 

For details refer to the Circuit Diagram. 
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3.5 Submitted Documents 

- Parts List - Schematics 

- Rating Label - User Manual 



Produkte 

Products

Prüfbericht - Nr.:
Test Report No.

50264153 001 Seite 9 von 26 
Page 9 of 26 

4 Test Set-up and Operation Modes 

4.1 Principle of Configuration Selection 

Emission: The equipment under test (EUT) was configured to measure its highest possible 
radiation level. The test modes were adapted accordingly in reference to the instructions for use. 

Immunity: The equipment under test (EUT) was configured to have its highest possible 
susceptibility against the tested phenomena. The test modes were adapted accordingly in reference to 
the instructions for use. 

4.2 Test Operation and Test Software 

Test operation refers to test setup in chapter 5 and chapter 6  

4.3 Special Accessories and Auxiliary Equipment 

None  

4.4 Countermeasures to Achieve EMC Compliance 

No additional countermeasures to the submitted test sample(s) were employed to achieve compliance. 
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5 Test Results of EMC Requirement 

5.1 Test Results of EMISSION 

5.1.1 Harmonic Current Emissions on AC Mains 

RESULT: Pass 

Test Specification

Test standard : EN 301 489-17 V3.2.0:2017 

EN 61000-3-2: 2014 

Basic standard : EN 301 489-1 V2.2.1:2019, Clause 8.5 

Measured harmonics : 2 - 40 

Classification : Class A 

Limit : EN 61000-3-2: 2014, Clause 7.1 Table 1 

Test Set-up 

Date of testing :    Refer to appendix 1 
Input Voltage :    AC230V, 50Hz 
Operational Mode :    A 
Test observation period :    150 s 
Temperature :    22°C 
Humidity :    52% 
Air pressure  :    101kPa 
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5.1.2 Voltage Fluctuations and Flicker on AC Mains 

RESULT: Pass 

Test Specification

Test standard : EN 301 489-17 V3.2.0:2017 

EN 61000-3-3: 2013 

Basic standard : EN 301 489-1 V2.2.1:2019, Clause 8.6 

Frequency range : 0 – 2 kHz 

Limit : EN 61000-3-3: 2013, Clause 5 

Test Set-up 

Date of testing :   12.05.2019 
Input Voltage :   AC230V, 50Hz 
Operational Mode :   A 
Temperature :   22°C 
Humidity :   52% 
Air pressure  :   101kPa 

Test Result 
Parameter Pst Plt Tmax 

ms 
dc 
% 

dmax 
% 

Limit 1 0.65 500 3.3 6 

PA-40HB / / 0.00 0.00 0.060 

PA-20HB / / 0.009 0.00 0.034 

PA-20B / / 0.007 0.00 0.036 

According to EN 61000-3-3:2013 clause 5, Pst and Plt requirement shall not be applied to 
voltage changes caused by manual switching. 
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5.1.3 Conducted Emission on AC Mains 

RESULT: Pass 

Test Specification

Test standard : EN 301 489-17 V3.2.0:2017 

Basic standard : EN 301 489-1 V2.2.1:2019 

EN 55032: 2015 

Test requirement : EN 301 489-1 V2.2.1:2019, Clause 8.4 

Frequency range : 150 KHz – 30 MHz 

Kind of test site : Shielded Room 

Limit : EN 301 489-1 V2.2.1:2019, Clause 8.4.3.2 

Test Setup 

Date of testing : Refer to appendix 1 

Test voltage : Refer to appendix 1 

Operation mode : A 

Test ports : AC mains terminals 

Earthing : Not connected 

Test configuration : Table-top 

Ambient temperature : 23 ℃

Relative humidity : 55 % 

Atmospheric pressure : 101 kPa 

For the measurement records, refer to the appendix 1. 
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5.1.4 Radiated Emission 

RESULT: Pass 

Test Specification

Test standard : EN 301 489-17 V3.2.0:2017 

Basic standard : EN 301 489-1 V2.2.1:2019 

EN 55032: 2015 

Test requirement : EN 301 489-1 V2.2.1:2019, Clause 8.2 

Classification : Class B 

Frequency range : 30 MHz – 1 GHz 

Kind of test site : 3m Semi-anechoic Chamber 

Limit : EN 301 489-17 V3.2.0:2017, Clause 8.2.3 

Test Setup

Date of testing : Refer to appendix 1 

Test voltage : Refer to appendix 1 

Operation mode : A 

Test Ports : Enclosure 

Earthing : Not connected 

Ambient temperature : 22 ℃

Relative humidity : 52 % 

Atmospheric pressure : 101 kPa 

For the measurement records, refer to the appendix 1. 
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5.2 Test Results of IMMUNITY 

5.2.1 Radio Frequency Electromagnetic Fields (RS) 

RESULT: Pass 

Test Specification

Test standard : EN 301 489-17 V3.2.0:2017 

Basic standard : EN 301 489-1 V2.2.1:2019 

EN 61000-4-3: 2006+A1:2008+A2:2010 

Test requirement : EN 301 489-1 V2.2.1:2019, Clause 9.2 

Frequency range : 80 MHz to 6000 MHz 

Test level : 3 V/m, (unmodulated, r.m.s) 

Modulation : 80% AM by a sinusoidal signal of 1kHz 

Kind of test site : 3m Full-anechoic Chamber 

Performance criteria : A (Transmitters: CT & Receivers: CR) 

Test Setup 

Date of testing : 12.05.2019 

Test voltage : AC230 50Hz 

Operation mode : A 

Test Ports : Enclosure 

Ambient temperature : 22 ℃

Relative humidity : 52% 

Atmospheric pressure : 101 kPa 

Table 4: Test Result of Radio Frequency Electromagnetic Fields (RS) 

Test EUT
Test 

Frequency 
Band

Test port Polarity Location
Actual 

Performance

PA-40HB 
PA-20HB 
PA-20B 

80MHz – 
1000MHz 

Enclosure 
Vertical / 

Horizontal 

Front A* 
Rear A* 
Left A* 

Right A* 

1000MHz – 
6000MHz 

Enclosure 
Vertical / 

Horizontal 

Front A* 
Rear A* 
Left A* 

Right A* 

*Remark: No degradation was observed during and after the tests. 
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5.2.2 Radio Frequency Continuous Conducted (CS) 

RESULT: Pass 

Test Specification

Test standard : EN 301 489-17 V3.2.0:2017 

Basic standard : EN 301 489-1 V2.2.1:2019 

EN 61000-4-6: 2009 

Test requirement : EN 301 489-1 V2.2.1:2019, Clause 9.5 

Frequency range : 0.15 - 80 MHz 

Source impedance : 150 Ω

Test level : 3V ms (unmodulated, r.m.s.) 

Modulation : AM 80%, 1 kHz sine-wave 

Sweep mode : Automatic 

Sweep rate : < 1.5×10-3 decade / sec. 

Performance criteria : A (Transmitters: CT & Receivers: CR) 

Test Setup

Date of testing : 05.12.2019 

Input voltage : AC 230V,50Hz  

Operation mode : A 

Test Ports : AC mains power port 

Earthing : Connected 

Ambient temperature : 25.1 ℃

Relative humidity : 49 % 

Atmospheric pressure : 100 kPa 

Table 5: Test Result of Radio Frequency Continuous Conducted (CS) 

Coupling point Application Level (V(r.m.s)) Remark 

Power ports 

AC power port CDN-M2 
3 Applied, *) 

3 Applied, *) 

DC power port EM clamp 
3 Applied, *) 

3 Applied, *) 

Signal lines 

Control port 
Current Clamp 3 N/A 

EM clamp 3 Applied, *) 

Control lines 
Current Clamp 3 N/A 

EM clamp 3 N/A 

*Remark: No degradation was observed during and after the tests. 
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5.2.3 Electrostatic Discharge (ESD) 

RESULT: Pass 

Test Specification

Test standard : EN 301 489-17 V3.2.0:2017 

Basic standard : EN 301 489-1 V2.2.1:2019 

EN 61000-4-2: 2009 

Test requirement : EN 301 489-1 V2.2.1:2019, Clause 9.3 

Discharge impedance : 330 Ω / 150 pF 

Test level : Air discharge:          ± 2 kV, ± 4 kV, ± 8 kV 

Contact discharge:  ± 4 kV 

HCP & VCP:            ± 4 kV 

Position : All exposed surfaces 

Performance criteria : B (Transmitters: TT & Receivers: TR) 

Test Setup

Date of testing : 05.12.2019 

Input voltage : AC 230V 50Hz 

Operation mode : A 

Test Ports : Enclosure 

Earthing : Connected 

Ambient temperature : 22 ℃

Relative humidity : 52 % 

Atmospheric pressure : 101kPa 

Table 6: Test Result of Electrostatic Discharge (ESD) 

Test EUT Test Level  Location 
Actual 

Performance 

PA-40HB 
PA-20HB 
PA-20B

± 4 kV / Contact 

HCP A* 

VCP A* 

Conducted Enclosure A* 

± 2.0kV, ± 4.0kV, ± 8.0kV / Air

Non-conducted 
Enclosure 

A* 

Button A* 

Slot A* 

*Remark: No degradation was observed during and after the tests. 



Produkte 

Products

Prüfbericht - Nr.:
Test Report No.

50264153 001 Seite 17 von 26 
Page 17 of 26 

5.2.4 Electrical Fast Transients (EFT) 

RESULT: Pass 

Test Specification

Test requirement : EN 301 489-17 V3.2.0:2017 

Basic standard : EN 301 489-1 V2.2.1:2019 

EN 61000-4-4: 2004+A1:2010 

Test requirement : EN 301 489-1 V2.2.1:2019, Clause 9.4 

Test level : ± 1.0 kV on AC 

Test duration : 2 minute per level & polarity 

Rise time : 5/50ns 

Repetition frequency : 5 KHz 

Performance criteria : B (Transmitters: TT & Receivers: TR) 

Test Setup

Date of testing : 05.12.2019 

Input voltage : AC 230V,50Hz 

Operation mode : A 

Test Ports : AC input port; DC port; signal port 

Earthing : Not connected 

Ambient temperature : 22 ℃

Relative humidity : 52 % 

Atmospheric pressure : 101kPa 

Table 7: Test Result of Electrical Fast Transients (EFT) 

Coupling point Application Level(kV) Polarity Remark 

Power ports 

AC power port 
Coupling/Decoupling 

network 

1 + Applied, *) 

1 - Applied, *) 

DC power port 
Capacitive Coupling 

Clamp 

0.5 + Applied, *) 

0.5 - Applied, *) 

Signal lines 

Control port 
Capacitive Coupling 

Clamp 

0.5 + Applied, *) 

0.5 - Applied, *) 

Control lines 

Capacitive Coupling 
Clamp 

0.5 + N/A 

0.5 - N/A 

*Remark: No degradation was observed during and after the tests. 
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5.2.5 Surge 

RESULT: Pass 

Test Specification

Test standard : EN 301 489-17 V3.2.0:2017 

Basic standard : EN 301 489-1 V2.2.1:2019 

EN 61000-4-5: 2006 

Test requirement : EN 301 489-1 V2.2.1:2019, Clause 9.8 

Test level : ± 1.0 kV line to line 

Repetition rate : Max. 1/min 

Performance criteria : B (Transmitters: TT & Receivers: TR) 

Test Setup

Date of testing : 05.12.2019 

Input voltage : AC 230V,50Hz  

Operation mode : A 

Test Ports : ± 1.0 kV line to line on AC 

Tr / Th : 1,2 / 50 µs 

Earthing : Connected 

Ambient temperature : 22 ℃

Relative humidity : 52% 

Atmospheric pressure : 101 kPa 

Table 8: Test Result of Surge 

Test EUT Coupling Port 
Test Level 

(±kV) 
Coupling Phase 

Actual 
Performance 

PA-40HB 

PA-20HB 

PA-20B 

AC mains power 
port 

± 1.0 kV line to 
line 

0 A* 

π/2 A* 

π A* 

3π/2 A* 

*Remark: No degradation was observed during and after the tests. 
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5.2.6 Voltage Dips and Interruptions 

RESULT: Pass 

Test Specification

Test requirement : EN 301 489-17 V3.2.0:2017 

Basic standard : EN 301 489-1 V2.2.1:2019 

EN 61000-4-11: 2004 

Test requirement : EN 301 489-1 V2.2.1:2019, Clause 9.7 

Test level : Voltage dips: 

☒ 0 % residual voltage for 0,5 cycle 

☒ 0 % residual voltage for 1 cycle 

☒ 70 % residual voltage for 25 cycles (at 50 Hz) 

Voltage interruptions: 

☒ 0 % residual voltage for 250 cycles (at 50 Hz). 

Performance criteria : B (Transmitters: TT & Receivers: TR) 

C (Transmitters: TT & Receivers: TR) for 250 cycles 

Test Setup

Date of testing : 05.12.2019 

Input voltage : AC 230V,50Hz  

Operation mode : A 

Test Ports : AC mains power port 

Earthing : Connected 

Ambient temperature : 25.1 ℃

Relative humidity : 49 % 

Atmospheric pressure : 100 kPa 

Table 9: Test Result of Voltage Dips and Interruptions 

Test EUT Coupling Port 
Voltage 

Reduction (%) 

Reduction Duration 

 (in Period) 
Actual 

Performance 

PA-40HB 

PA-20HB 

PA-20B 

AC mains power 
port 

100% 0.5 A* 

100% 1 A* 

30% 25 A* 

100% 250 B** 

*Remark: No degradation was observed during and after the tests. 
**Remark: During the test, The EUT turned off. However, it could restore automatically after test. 
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6 Photographs of the Test Set-Up 

Photograph 1: Test Set-up for Harmonic Current Emissions 

Photograph 2: Set-up for Conducted Emission on AC Mains 
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Photograph 3: Set-up for Radiated Disturbances (30 MHz – 1GHz) 
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Photograph 4: Set-up for Radio-frequency Electromagnetic Field Susceptibility 
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Photograph 5: Set-up for Radio-frequency Common Mode / Conducted  
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Photograph 6: Set-up for Electrostatic Discharge 

Contact Discharge ±4kV Air Discharge ±2, 4, 8kV 

Photograph 7: Set-up for EFT  
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Photograph 8: Set-up for Surge & Voltage Dips and Interruptions 
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Shenzhen STS Test Services Co., Ltd.
RS Test Equipment 

Equipment Manufacturer Model No. Serial No. Cal. Until 
RF Relay matrix 

tsj TSJ RFM-S621 04261 2020.06.27 

Power meter Agilent E4419B MY45102079 2020.06.27
Power Sensor Agilent 8481A MY41496625 2020.06.27
Power Sensor Agilent 8481A MY41496628 2020.06.27
MXG analog 

signal generator Agilent N5181A MY46240859 2020.06.27 

Power Amplifier Schaffner CBA9429 T4306S 2020.06.27
Power Amplifier Schaffner CBA9433 T435F4 2020.06.27

Logarithmic-
periodic  
Antenna

Schwarzbeck VULP9118E 820 2020.06.27 

Microwave Horn 
Antenna Schwarzbeck BBHA 9120LF F01008 2020.06.27 

Universal Radio 
Communication 

Tester
R&S CMU200 111764 2020.06.27 

Audio Analyzer R&S UPV 100419 2020.06.27

Power Amplifier MICOTOP MPA-3000-
6000-50 MPA1706275 2020.06.27 
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