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1 General Information 
 
1.1 Notes 

 
 
This report copyright belongs to Shenzhen INVT Electric Co., Ltd. laboratory, As a mutual protection 

to our company, the public and ourselves, extracts from the test report shall not be reproduced except 
in full with our written approval; The report of the test results are given only to the test sample. 
 
 

 
 
 
 
 
 

Prepared By 2022-08-30             Bin Chen                    
EMC Project Engineer Date Name Signature 

 
 
 
    
Approved by 2022-08-30         Ming Jiang                  
Assistant EMC Manager Date              Name                  Signature 
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1.2 Testing Laboratory 
 

Shenzhen Samkoon Technology Corporation Ltd 
 
Building 7, Fashion Industry Park, E’Bu towm, ShenShan Special cooperation 
Zone,Shenzhen City, Guangdong Province 
Tel: (86)755-26066440 
Fax:(86)755-26014772 
 
1.3 Details of Applicant 
 
CLIENT:          Shenzhen INVT Electric Co., Ltd. 
 

ADDRESS:     INVT Guangming Technology Building，Songbai  Road， 

                       Matian，Guangming District，Shenzhen，China，518106 

 

PRODUCT DESCRIPTION: Human Machine Interface 

 
 
MANUFACTURERS MODEL NUMBER:  
 

VS-043QE 

VS-070QE 

VS-070QS 

VS-102QS 

VS-156QS 
 
  
1.4 Application Details 
 
Date of test: 11thAugust, 2021—21thAugust, 2021 
                      
 
  
1.5 Test Item 
 

Refer to table 1. 
 

1.6 Applied Standard 

 
APPLIED PRODUCT STANDARD: EN 55032:2015+AC:2016 ； 

 EN 55035: 2017 

1.7 Test environment condition 

 
Ambient temperature 23~25C 

Relative humidity 47%~54% 

Atmospheric pressure 101kPa 

 
2 Summary of Results 
 
Table 1 below shows a brief summary of the results obtained. 
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Table 1 Summary of results 

Test Items 
Test 

Configuration 

Required 
Performance 

Criteria 

Result 
 

Emission 

Asymmetric Mode Conducted Emissions 
Test(150kHz To 30MHz) 

    TC1 N/A Pass 

Radiated Emission Test (30MHz To 
6GHz) 

  TC1 N/A Pass 

Voltage fluctuations and Flicker Test 

Power ports 
N/A N/A N/A 

Harmonics Current Test 
Power ports 

N/A N/A N/A 

Basic immunity requirements-High-frequency disturbances 

Electrostatic Discharge immunity Test4 

Enclosure Port 
TC1 B Pass 

RF Field Strength susceptibility Test TC1 A Pass 

Electrical Fast Transient/Bursts 
Immunity Test 

Power ports 

Power interfaces 

Ports for process 
measurement control lines and signal 
interfaces4 

TC1 B Pass 

Surges Immunity Test TC1 B Pass 

Injected Currents Susceptibility Test4 TC1 A Pass 

Basic immunity requirements-Low-frequency disturbances 

Magnetic Field Susceptibility Test N/A N/A N/A 

Voltage dips and Interruptions Test N/A N/A N/A 

Note: 

1, Measurement taken is within the measurement uncertainty of measurement system. 

2, TC = Test configuration 

3,  The item has been tested;  The item has not been tested. 
4. Applicable only to ports or interfaces with cables whose total length according to the manufacturer’s functional 
specification may exceed 3m. 
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3    Equipment Specification 

 
3.1 General Description 

 
VS-Q series are inductive liquid crystal display device with DC input that can receive input signals 
such as contacts. 
 
Each frame size all samples are the same except the model number & CPU models, so we prepare 
“VS-102QS”for test only 

Table 2 Model list 

Model No. Rated Input Size (mm) 

VS-043QE 12V (-15%)-24V (+15%) Size A: 150*93*39 

VS-070QE 

12V (-15%)-24V (+15%) 
Size B: 

203*145*35 
VS-070QS 

VS-102QS 12V (-15%)-24V (+15%) 
Size C: 

273*211*44 

VS-156QS 12V (-15%)-24V (+15%) 
Size D: 

395*257*31 

  Therefore all the EMC test requirements were applied on VS-102QS 
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4 System Configuration and test environment during EMC Test 
 
The Equipment under Test (EUT) was functioning correctly during all tests. The EUT was installed 
within the test site and was configured to simulate a typical user installation. 
 
 
4.1 Cables Used during Test 

 
Table 3 Cable Used during Test 

Port Length Type of Cable 

Control line  2m Un-Shield cable 

 
 

4.2 Test Configurations and Test Connections 
4.2.1 Test Configurations 
The Human Machine Interface was only connected to DC power supply in order to simulate normal 
operating conditions (with reference to the guidance given in the standard for this type of equipment).  
 

Table 4 Configuration table 

Configuration Configuration Describe 

TC1 
VS-043QE,VS-070QE,VS-070QS,VS-102QS,VS156QS is 
configured in 24V DC Power 

 
4.2.2 Test Connections 

 
Test connection 
 

5 Immunity Performance Criteria 
 
During immunity test, the Electronic frequency converter is to be monitored for compliance against the 
performance criteria as appropriate for the particular test applied.  The "pass/fail" performance 
criterion to be used during test is detailed below: 
 

Table 5 Criteria to prove the acceptance of a PDS against electromagnetic disturbances 

Item Acceptance(Performance) Criterion 

A B C D 

General system 
performance 

Normal 
performance within 

the specification 
limits. 

Temporary 
degradation or loss 

of function or 
performance which 
is self-recoverable. 

Temporary 
degradation 

or loss of 
function or 

performance 
which 

requires 
operator 

intervention or 
system rest. 

Degradation or loss 
of function which is 
not recoverable due 

to damage of 
equipment 

(components) or 
software, or loss of 

data. 
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6 Emission 

 
6.1 Radiated Disturbance 30MHz to 1000MHz 

 
6.1.1 Test Setup 

 

 
 
6.1.2 Test Procedure 

 
The test site semi-anechoic chamber has met the requirement of NSA tolerance 3dB .The test 
distance was 3m. The set-up and test methods were according to EN 55011 
 
A preliminary scan and a final scan of the emissions shall be made from 30 MHz to 1GHz by using a 
Quasi-Peak Detector. The maximal emission value was acquired by adjusting the antenna height, 
polarisation and turntable azimuth in accordance with the software setup. Normally, the height range of 
antenna was1m to 4m, the azimuth range of turntable was 0°to 360°, The receive antenna has two 
polarizations V and H. 
 
Note: 
The resolution bandwidth of test receiver/spectrum analyser is 120 kHz of Quasi-peak detection (QP) 
at frequency below 1GHz. 
The resolution bandwidth is 1MHz and video bandwidth of test receiver/spectrum analyser is 3MHz for 
Peak/Average detection at frequency above 1GHz. 
 
6.1.3 Test Results 
 
The EUT has met the requirements of Radiated Emission of enclosure port. 

The test data see section错误!未找到引用源。of this report. 

Table 6 Test Limits 

Frequency range 30 ~ 1000MHz 1000 ~ 6000MHz 

Measuring distance 3m 3m 

Limits 30MHz~230MHz   50dBμV/m 
230MHz~1GHz     57dBμV/m 

Average 1GHz~3GHz    56 dBμV/m 
3GHz~6GHz    60 dBμV/m 

Peak 1GHz~3GHz    76 dBμV/m 
3GHz~6GHz    80 dBμV/m 
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6.2 Asymmetric Mode Conducted Emissions Test (150 kHz to 30MHz) 
 
6.2.1 Test Setup 

 

 
 
6.2.2 Test Procedure 

 
The EUT is put on the plane 0.8 m high above the ground by insulating support and connected to the 
wired network ports through Impedance Stabilization Network (ISN).and it is investigated to find out the 
maximum conducted emission according to the EN55032 regulations during conducted emission 
measurement  
 
The bandwidth of the field strength meter (R&S Test Receive ESCI) is set at 9 kHz in 150 kHz~30MHz 
 
The frequency range from 150 kHz to 30MHz is checked. 
 
All the test results are listed in Section 10.2. 
 
6.2.3 Test Results 
 
The EUT has met requirements of Conducted disturbance. 
The process measurement and control port of the EUT is not intended for connection to the public 
telecommunication network, so this port no need consider the conducted emission requirements. 
 

The test data see section 错误!未找到引用源。 of this report. 

 
Table 7 Test Limit of AC power port 

Frequency range 150kHz~30MHz 

Test Standard EN 55032 

Limit 
Voltage limits 

QP  AV 

0.15MHz~0.5MHz 97~87dBμV  
Decreases with log of 
frequency down to 87dBμV 

84~74dBμV  
Decreases with log of 
frequency down to 87dBμV 

0.5MHz~30MHz 87dBμV 74dBμV 
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7 Immunity requirements 
 

7.1 Electrostatic Discharge Immunity Test 
7.1.1 Test Procedure 
 
The EUT was configured as described in section 4 for this test. The set-up and test methods were 
according to IEC 61000-4-2.  
 
The test environment conditions recorded were: 
 

Table 8 Test Environment Condition during ESD Test 

Ambient temperature 24.3C 

Relative humidity 53% 

Atmospheric pressure 101kPa 

 
7.1.2 Test Results 
 
The EUT has met the requirements of Performance Criterion A for Immunity to Electrostatic Discharge 
of enclosure port. 
Details of the points tested were presented in Table 11below. 
 

Table 9 Test Results 

Test Points 

Specification Level 

Conclusion 
±4 kV Contact 

Discharges 
±8 kV Air 

Discharges 

Positive Negative Positive Negative 

Vertical Coupling Plane-front A A N/A N/A Pass 

Vertical Coupling Plane-rear A A N/A N/A Pass 

Vertical Coupling Plane-left A A N/A N/A Pass 

Vertical Coupling Plane-right A A N/A N/A Pass 

HCP A A N/A N/A Pass 

LAN Port A A N/A N/A Pass 

COM Port A A N/A N/A Pass 

USP Port A A N/A N/A Pass 

Screw N/A N/A A A Pass 

Screen N/A N/A A A Pass 

Slot N/A N/A A A Pass 
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7.2 RF Field Strength Susceptibility Test 
 
7.2.1 Test Procedure 
 
The EUT was configured as described in section 4 for this test. The set-up and test methods were 
according to IEC 61000-4-3. All sides of the EUT (front, rear, left and right) were tested by antenna with 
vertical and horizontal polarization. 
 
7.2.2 Test Results 
 
The EUT has met the requirements of Performance Criterion A for Immunity to Radiated Electric Fields 
of enclosure port. 
 

Table 10 Test Results 

Ports of EUT Front,Rear,Left,Right 

Frequency range & 
Test Level 

80MHz  –1000MHz 

test level：3 V/m(Un-modulated,rms) 

1800MHz 

test level：3 V/m(Un-modulated,rms) 

2600MHz 

test level：3 V/m(Un-modulated,rms) 

3500MHz 

test level：3 V/m(Un-modulated,rms) 

5000MHz 

test level：3 V/m(Un-modulated,rms) 

Modulation 80% AM, 1kHz 

Conclusion Pass 
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7.3 Electrical Fast Transient/Burst Immunity Test 

 
7.3.1 Test Procedure 
 
The EUT was configured as described in section 4 for this test. A series of Fast Transient Bursts 
meeting the specification were applied for a period of 120 seconds.  The Transient Bursts were applied 
for both Positive and Negative Burst Trains to each type of Signal and Telecommunication Line in turn 
via a Capacitive Coupling Plate. The set-up and test methods were according to IEC 61000-4-4. 
 
7.3.2 Test Results  
 
The EUT has met the requirements of Performance Criterion B for Immunity to Electrical Fast Transient 
Burst. 

 
Table 11 Test Results 

Ports Measuring 
condition 

Couple mode Description Conclusion 

AC Power Port / / / / 

DC Power Port 
Level: 0.5kV, 

5/100kHz, during 
2 minute 

Capacitive clamp 
No fail 

detected 
Pass 

Signal Line / / / / 
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7.4 Immunity to Surge 

 
7.4.1 Test Procedure 

 
The EUT was configured as described in section 4 for this test. A series of High Energy Surges were 
applied to each type of signal and telecommunication line and AC power port. The set-up and test 
methods were according to IEC 61000-4-5. 
 
7.4.2 Test   Results 
 
The EUT has met the requirements of Performance Criterion A for Immunity to Surges. 
 

Table 12 Test Results 

Ports Measuring condition Description Conclusion 

DC Power Port 

Line to Line,  
Level:±0.5 kV, Tr/Th:1.2/50μs 
Interval: 60 seconds  
Line to Ground, 
Level:±1 kV, Tr/Th:1.2/50μs 
Interval: 60 seconds 

No fail 
detected 

Pass 
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7.5 Injected Currents Susceptibility Test 

 
7.5.1 Test Procedure 
 
 
The EUT was configured as described in section 4 for this test. The applied level was Amplitude 
Modulated by a 1 kHz sinusoidal signal to a modulation depth of 80%. The set-up and test methods 
were according to IEC 61000-4-6. 
 
 
7.5.2 Test Results 
 
The EUT has met the requirements of Performance Criterion A for Immunity to Continuous Conducted 
Interference. 
 

Table 13 Test Results 

Ports Measuring condition Inject 
method 

Descriptio
n 

Conclusion 

AC Power Port 

Frequency range: 
0.15 MHz to 10 MHz 
Induced voltage :3V (rms), 
80% AM(1kHz) 
10 MHz to 30 MHz 
Induced voltage :3V to 1V 
(rms), 80% AM(1kHz) 
30 MHz to 80 MHz 
Induced voltage :1V (rms), 
80% AM(1kHz) 

DC 24V 
No fail 

detected 
Pass 
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8 Main Test Instruments 
 

Table 14 Main Test Equipments 

Test 
item 

Test Instrument Model Manufacturer Due-Date 
Cal 

Interval 
(month) 

Radiated 
Emission 

Measurement 

EMI Test Receiver  ESR26 ROHDE&SCHWARZ 22th October 2021 12 

Bilog Broadband 
Antenna 

VULB9163 SCHWARZBECK 22th October 2021 24 

Pre-amplifier 310N SONOMA 22th October 2021 12 

Software Name EZ-
EMC 

ANB-03A Ferrari Technology N/A N/A 

Preamplifier BK1G18G30D SKET Electronic 22th October 2021 12 

Double Ridged Hom 
Antenna 

GTH-0118 Instruments corporation 22th October 2021 24 

Asymmetric Mode 
Conducted 

Emission Test 

EMI Receiver  ESCI ROHDE&SCHWARZ 22th October 2021 12 

ISN NTFM 8158 Schwarzbeck 22th October 2021 12 

RF Switching Unit RSU-M2 Compliance Direction 22th October 2021  

Software Name EZ-
EMC 

ANB-03A Ferrari Technology N/A N/A 

Three Phase V-type 
Artificial Power 

Network 
EM5040DT CYBERTEK 5th July 2021 12 

Electrostatic 
Discharge 

Measurement 
ESD Simulators ESD NX30.1 emtest 25th March 2022 12 

Electrical Fast 
Transient/Burst 

Immunity 
Measurement 

Surge Generator NSG 3060 TESEQ  22th October 2021 12 

CDN CDN 3060 TESEQ 22th October 2021 12 

EFT-Clamp EFT-Clamp PRIMA 22th October 2021 12 

R/S Immunity 
Measurement 

Signal sources N5182A Agilent 22th October 2021 12 

Amplifier 
MPA-80-1000-

250 
Micotoop 22th October 2021 12 

Amplifier 
MPA-1000-
6000-100 

Micotoop 22th October 2021 12 

Log-Periodic Antenna VULP9118E Schwarzbeck N/A N/A 

Horn Antenna GTH-0118 Instruments corporation 22th October 2021 24 

Power Sensor E9310A Agilent 22th October 2021 12 

Power Sensor E9310A Agilent 22th October 2021 12 

Power Sensor E4419B Agilent 22th October 2021 12 

Electric field Probe EP 601 Narda 22th October 2021 12 

RS Test software EM3 EMtrace N/A N/A 
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Surge 
Measurement 

Combined Wave 
Lighting Surge 

Simulator 
CCS600 3C TEST 5th July 2021 12 

Three Phase Power 
Coupling Network 

SEPN69100 3C TEST 5th July 2021 12 

Telecom Port surge 
generator 

TW101 PMI 13th May 2022 12 

Injected Currents 
Susceptibility 
Measurement 

C/S Conducted 
Immunity Test System 

CIT-10 FRANKONIA 22th October 2021 12 

CDN CDN-M2+M3 FRANKONIA 22th October 2021 12 

6dB Attenuator DAM 26W FRANKONIA 22th October 2021 12 

CIT-10 Version1.1.7 FRANKONIA N/A N/A 

EM-Clamp EMCL-20 FRANKONIA 17thMay 2022 12 
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9 System Measurement Uncertainty 
 
For a 95% confidence level, the measurement expanded uncertainties for defined systems, in 
accordance with the recommendations of ISO 17025 were:  
 

Table 15 System Measurement Uncertainty 
 

Items Extended Uncertainty 
Radiated Emission 

Measurement Field strength(dBµV/m) 3dB 

Asymmetric Mode Conducted 
Emission Test Disturbance Voltage(dBµV) 3.5dB 

R/S Immunity Measurement Field strength(V/m) 
The immunity measurement system 

uncertainty is within standard 
requiremenr and is based on a 

standard uncertainty multiplied by a 
coverage factor k=2,providing a    

level of confidence of approximately 
95% 

Injected Currents Susceptibility 
Measurement Voltage(V) 

Electrical Fast Transient/Burst 
Immunity Measurement Voltage(V) 

Electrostatic Discharge 
Measurement Voltage(V) 

Surge Measurement Voltage(V) 
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10 Graph and Data of Emission Test 
 
10.1 Radiated Emission Measurement 
 

EUT: VS-102QS 

Power Source: DC 24V 

Test Site: Shenzhen Samkoon Technology Corporation Ltd. 

Operator: We Zeng 

Test Specification:  (RE) EN55032_Class A_30-1000MHz 

Comment: Vertical &Horizontal 

                                                            

Horizontal 
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Vertical 

 

                      
 

EUT: VS-102QS 

Power Source: DC 24V 

Test Site: Shenzhen Samkoon Technology Corporation Ltd. 

Operator: We Zeng 

Test Specification:  (RE) EN55032_Class A_1-6GHz 

Comment: Vertical &Horizontal 
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Horizontal 
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Vertical 
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10.2 Asymmetric Mode Conducted Emission Test 
 

EUT: VS-102QS  

Power Source: DC 24V 

Test Site: Shenzhen Samkoon Technology Corporation Ltd. 

Operator: We Zeng 

Test Specification:  EN55032_ClassA_150kHz-30MHz (AAN) 
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11 Photographs of Test Set-up 

 
11.1 Radiated Emission Measurement 

 
Radiated Emission 

 
VS-102QS 
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11.2 Asymmetric Mode Conducted Emission Test 
 

 

 
      VS-102QS 
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11.3 Immunity 
 
 

 
VS-102QS 

 Electrostatic Discharge Immunity Test 
 

 
VS-102QS 

RF Field Strength susceptibility Test 
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VS-102QS 

Electrical Fast Transient/Burst Immunity Test 
 
 

 
VS-102QS 

Surge Immunity Test 
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VS-102QS 
Injected currents susceptibility Test 
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12  Photographs of Product 

 

General view 

 
VS-102QS 


