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1. INTRODUCTION 
 
1.1. Object 
 

To perform conducted and radiated emissions measurements on the product Ocean 
Swipe 360. The measurements are completed according to the test requirements of Part 
15 of the FCC rules. 
 

1.2. Description of equipment under test 
 

Table 1 identifies the equipment under test (EUT). The EUT is a production sample 
randomly selected by the manufacturer. The configuration submitted to the tests is 
representative of a typical installation.    
 

Model Type Manufacturer Serial No. CRIQ No. 

Ocean Swipe 360 Aquarium cleaner  Services Diversifiés N/D E35724 

PA-1650-86 Power supply Lite-On 2543207602 E35725 

Table 1: Description of equipment under test 
 

1.3. Field of application 
 
All tests are performed on a sample of the system in compliance with the standards listed 
in Table 2 of Section 1.4. Test methods comply with those prescribed by the latter 
standards. 

 
1.4. Results 
 

Table 2 summarizes the results of the tests described herein. 
 

Test name 
Standard 

Limit 
Test level 

EUT Results 

Measurement of conducted emissions 
FCC Part 15 : 2015, Subpart B                             
CISPR 22: 2008 

Class B 
E35724 
E35725 

Pass 

Measurement of radiated emissions 
FCC Part 15 : 2015, Subpart B                             
CISPR 22: 2008  

Class B 
E35724 
E35725 

Pass 

Table 2: Summary of the results 
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1.5. List of test and measurement equipment 
 

The test and measurement equipment used for the purpose of these tests is described in 
Table 3. 
 

Equipment Manufacturer; Model Serial No. 

Calibration 

Interval 
(months) 

Expiration  
(y-m-d) 

Emissions software NEXIO; BAT-EMC v3.10.0.8 (1083) N/A N/A 

20 Hz to 26 GHz receiver  Rohde & Schwarz; ESU26 (1116) 100545 24 2018-07-13 

LISN Rohde & Schwarz; ENV 216 (690) 100084 24 2018-07-12 

Bilog antenna ETS-Lindgren; 3143B (1145)  166047 24 2017-11-23 

Table 3: List of test and measurement equipment 

 

1.6. Test configuration 
 
During conducted emission tests, the system is in Charging mode, with the Ocean Swipe 
360 equipment connected to the power supply. 
 
When performing radiated emissions measurements, the system is in Continuous mode; 
meaning that the Ocean Swipe 360 equipment was in motion, away from the power 
supply. Measurements were also taken in Charging mode. 
 
The configuration of the system under test is featured on photographs presented in 
appendix. 

 
1.7. Technical comments applicable to all tests 
 

No particular component or method was used to improve the electromagnetic 
performance of the EUT during testing. 
 
Radiated emissions measurements are made at a distance of 3 meters. No other change 
or deviation was made to test specifications. 
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2. CONDUCTED AND RADIATED EMISSIONS 
 

2.1. Measurement of conducted emissions 
 
Test Measurement of conducted emissions 
Standard FCC, Part 15, Subpart B: 2015                                               

CISPR 22: 2008 
Specifications Limit: Class B 
    
Date 2017-04-11   
Temperature / Humidity Ambient   
Atmospheric pressure Ambient   
    
Operator Brayan Barrios   
    
EUT E35724             

E35725              
 

  

Supply 120 V / 60 Hz        
230 V / 50 Hz 

  

 
 

2.1.1. Test results  
 

Frequency 
[MHz] 

Average limit 
[dBV] 

Quasi-peak 
Limit  

[dBV] 
Tested line Result 

0.150 – 0.50 56 to 46 66 to 56 
230 V / 50 Hz - LINE Compliant 

230 V / 50 Hz - NEUTRAL Compliant 

0.50 – 5  46 56 
230 V / 50 Hz - LINE Compliant 

230 V / 50 Hz - NEUTRAL Compliant 

5 – 30  50 60 
230 V / 50 Hz - LINE Compliant 

230 V / 50 Hz - NEUTRAL Compliant 

Table 4: CISPR 22, Class B results 
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Frequency 
[MHz] 

Average limit 
[dBV] 

Quasi-peak 
Limit  

[dBV] 
Tested line Result 

0.150 – 0.50 56 to 46 66 to 56 
120 V / 60 Hz - LINE Compliant 

120 V / 60 Hz - NEUTRAL Compliant 

0.50 – 5  46 56 
120 V / 60 Hz - LINE Compliant 

120 V / 60 Hz - NEUTRAL Compliant 

5 – 30  50 60 
120 V / 60 Hz - LINE Compliant 

120 V / 60 Hz - NEUTRAL Compliant 

Table 5: FCC Part 15, Subpart B, Class B results 
 

No significant emission was noted as the level recorded in peak mode was at least 10 dB 
below the quasi-peak limit. 

 
2.1.2. Test data 

 
Please refer to APPENDIX A for test setup photographs and charts of the results. 
 

2.1.3. Test method 
 
A preliminary test is performed to determine the effect of the position of the interface 
cables and find the configuration causing the highest emission level. In the case of 
equipment with multiple modes of operation, preliminary tests are performed to find the 
worst case. 
  
The EUT, powered up and functional, is set up in accordance with the test standard 
specifications. Conducted emissions are measured using a Rohde & Schwarz ESU 
receiver, with its bandwidth set to 9 kHz. Peak- and average-value detectors are used in 
the frequency range from 0.15 MHz to 30 MHz. 
 
If, during the test, there is a frequency greater than or within 10 dB of the quasi-peak 
limit, the level is recorded and measured again with a quasi-peak detector.  
 
If, during the test, there is a frequency greater than or within 10 dB of the average limit, 
the level is recorded and measured again with an average-value detector. 
 
The final results take into account the correction factors for different components of the 
measurement chain. An example of final value calculation is presented in Table 6. 
 

value measured at the receiver (dBµV) 

+ LISN attenuation (dB) 

+ cable loss (including pulse limiter) (dB) 

= Final value (dBµV) 

Table 6: Final value calculation – conducted emissions  
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2.2. Measurement of radiated emissions 
 
Test Measurement of radiated emissions 
Standard FCC Part 15 Subpart B: 2015                                                  

CISPR 22: 2008 
Specifications Limit: Class B 
 Measuring distance: 3 meters 
 Scan from 30 MHz to 1 GHz 
    
Date 2017-04-11    
Temperature / Humidity Ambient    
Atmospheric pressure Ambient    
     
Operator Brayan Barrios    
     
EUT E35724             

E35725              
 

   

Supply 230 V / 50 Hz  
 

   

 
2.2.1. Test results 

 
Frequency 

[MHz] 
Quasi-peak Limit  

[dBV/m] 
Result 

30 – 230  40.5 Compliant 

230 – 1000  47.5 Compliant 

Table 7: CISPR 22, Class B results 
(limits extrapolated to 3 m) 

 
Frequency 

[MHz] 
Quasi-peak Limit  

[dBV/m] 
Result 

30 – 88  40.0 Compliant 

88 – 216  43.5 Compliant 

216 – 960  46.0 Compliant 

Above 960 54.0 Compliant 

Table 8: FCC Part 15, Subpart B, Class B results 
 
In Continuous mode, no significant emission was noted as the level recorded in peak 
mode was at least 10 dB below the quasi-peak limit.  
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The emission level recorded in Charging mode with the smallest margin in relation to the 
limit is shown in Table 9. 
 

Frequency 
[MHz] 

Level 
[dBV/m] 

FCC Class A                 
margin   

[dB] 

113.85 35.57 4.93 

Table 9: Smallest margin for radiated emissions  
 

2.2.2. Test data 
 
Please refer to APPENDIX A for test setup photographs and charts of the results. 

 
2.2.3. Test method 

 
A preliminary test is performed to determine the effect of the position of the interface 
cables and find the configuration causing the highest emission level. In the case of 
equipment with multiple modes of operation, preliminary tests are performed to find the 
worst case. 
  
The EUT, powered up and functional, is set up in the CRIQ anechoic room in accordance 
with the test standard specifications while the support equipment is set up in an adjacent 
shielded room, offering electromagnetic isolation. Measurement of radiated emissions is 
performed using a Rohde & Schwarz ESU receiver. 
 
For the frequency range from 30 MHz to 1 GHz, a preview is performed using a peak 
detector. Resolution bandwidth is set to 120 kHz. All emissions that are greater than the 
limit or within 10 dB of the specified limit are recorded. A list of these frequencies and 
their respective emission level is compiled. Maximum level for each value is measured 
with a CISPR quasi-peak detector. 
 
The final results take into account the correction factors for different components of the 
measurement chain. An example of final value calculation is presented in Table 10. 
 

value measured at the receiver (dBµV) 

+ antenna factor (dB) 

+ cable loss (dB) 

- preamp gain (dB) 

= Final value (dBµV/m) 

Table 10: Final value calculation – radiated emissions 
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APPENDIX A  
 

CONDUCTED AND RADIATED EMISSIONS 
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Measurement of conducted emissions: Test setup  
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Measurement of radiated emissions: Test setup 

 


