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1 Introduction  

This document collects EMC tests results for the project WL45 G2 & WL80 G2 Lamp.  

2 Summary Results 

Test Results 

WL45 G2 WL80 G2 

Conducted Emissions – Voltage method PASS PASS 

Radiated Emissions – ALSE method PASS PASS 
Table 1. Summary results. 

3 Referenced documents 

 Document 
Reference 

Version Document 

CISPR 25 Ed 3 (2008) 

Vehicles, boats and internal combustion engines – 
Radio disturbance characteristics – Limits and 
methods of measurement for the protection of on-
board receivers. 

Table 2. Referenced documents. 

4 General conditions 

Unless otherwise specifications, tests have been done at following conditions: 

Supply voltage: 27 ± 0.5  VDC 

Temperature 23 ºC ± 5 ºC. 
Table 3. General conditions. 
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5 System description and validation requirements 

5.1 Equipment Under Test (EUT) 

 
Figure 1. Sample under test WL45 G2 Lamp (Lens picture is not according to the production level). 

 
Figure 2. Sample under test WL80 G2 Lamp. 
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5.1.1 Pin-out 

Pin Signal description 

1 VCC 

2 GND 
Table 4. Pin-out information. 

5.2 Operational modes 

The WL45 G2 and WL80 G2 lamps powered by two batteries of 14VDC and power 
supply (with 27VDC) in parallel. 

5.3 Matrix of samples under test 

Test Description 
Samples 

WL45 G2 WL80 G2 

Conducted Emissions – Voltage method 1 1 

Radiated Emissions – ALSE method 1 1 

Table 5. Matrix of samples under test. 
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6 Test Results 

6.1 EMC Test 

6.1.1 Acceptance Criteria of Radiated/Conducted Emission 

In all cases the EUT shall conform with the average limit. 

The EUT shall also conform with either peak of quasi-peak limits as follows. 

 For frequencies where both peak and quasi-peak limits are defined, the EUT 
shall conform with either the peak or the quasi-peak limits. 

 For frequencies where only peak limits are defined, the EUT shall conform with 
the peak limit. 

The general procedure applicable for all frequency bands is described in Figure 3. 

 
Figure 3. Acceptance Criteria Flow Chart – Radiated and Conducted Emissions. 
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6.1.2 Scanning receiver Parameters of Radiated/Conducted Emission 

The dwell time of the scanning receiver shall be adjusted for the CISPR frequency band 
and detection mode used. The minimum dwell time, maximum step size and 
recommended bandwidth (BW) are listed in Table 6. 

The bandwidth of the scanning receiver shall be chosen such that the noise floor is at 
least 6 dB lower than the applicable limits. 

 
Table 6. Scanning receiver parameters. 
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6.1.3 Conducted Emissions – Voltage method 

6.1.3.1 Test purpose  

This test is intended to evaluate radio frequency radiated disturbance emissions by the 
EUT and its wiring.  

6.1.3.2 Reference Limits 

Class 3 is applied. 

 
Table 7. CE Test. Quasi-Peak and Peak limits for conducted disturbances. 

 
Table 8. CE Test. Average limits for conducted disturbances. 
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6.1.3.3 Test Setup 

 
Figure 4. CE Test. Schematic Test Setup. 
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Figure 5. CE Test. Test Setup applied for WL45 G2 lamp. 

 
Figure 6. CE Test. Test Setup applied for WL80 G2 lamp. 
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6.1.3.4 Test information 

Sample WL45 G2 WL80G2 

Test Site SAR 1 SAR 1 

Temperature 23 ºC 20 ºC 

Humidity 42%  50%  

Date of test 06/06/2018 03/10/2018 

Test Engineer P. Moreno 

Harness length  200 cm 
Table 9. CE Test. Test information. 

6.1.3.5 Test Results 

Sample Line Frequency Range [MHz] 
Type of 

measurement 
Result 

#1 (WL45 

G2) 

GND 0.15 – 108 

PK PASS 

QPK PASS 

AVG PASS 

VCC 0.15 – 108 

PK PASS 

QPK PASS 

AVG PASS 

#2 (WL80 

G2) 

GND 0.15 – 108 

PK PASS 

QPK PASS 

AVG PASS 

VCC 0.15 – 108 

PK PASS 

QPK PASS 

AVG PASS 
Table 10. CE Test. Test Results. 
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6.1.3.5.1  Ambient noise measurements 

 
Figure 7. Ambient measurement. GND Line. From 150kHz to 108MHz. Peak and Average measurement. 

 
Figure 8. Ambient measurement. VCC Line. From 150kHz to 108MHz. Peak and Average measurement. 
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6.1.3.5.2 Tests Graphs. Sample #1 (WL45 G2).  

 
Figure 9. Test measurement. Sample 1. GND Line. From 150kHz to 108MHz. Peak and Average measurements. 

 
Figure 10. Test measurement. Sample 1. VCC Line. From 150kHz to 108MHz. Peak and Average measurements. 
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6.1.3.5.3 Tests Graphs. Sample #2 (WL80 G2).  

 
Figure 11. Test measurement. Sample 2. GND Line. From 150kHz to 108MHz. Peak and Average measurements. 

 
Figure 12. Test measurement. Sample 2. VCC Line. From 150kHz to 108MHz. Peak and Average measurements. 
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6.1.4 Radiated Emissions – ALSE method 

6.1.4.1 Test purpose  

This test is intended to evaluate the radio frequency disturbances transmitted by 
radiation by the DUT and its wiring.  

6.1.4.2 Reference Limits 

Shall satisfy the next table, Class 3: 

 
Table 11. RE Test. Quasi-Peak and Peak limits 
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Table 12. RE Test. Average limits 
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6.1.4.3 Test Setup 

 
Figure 13. RE Test. Schematic Test Setup 100kHz to 30MHz. 



WL45 G2 & WL80 G2 Lamp 
 

BE2018130 

 

Author: FV4PMR0 Page 19 of 40 18/06/2018 

 

 
Figure 14. RE Test. Schematic Test Setup 30MHz to 200MHz. 
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Figure 15. RE Test. Schematic Test Setup 200MHz to 1000MHz. 
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Figure 16. RE Test. Schematic Test Setup 1000MHz to 2500MHz. 
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Figure 17. RE Test. Test Setup from 100kHz to 30MHz. WL45 G2 

 
Figure 18. . RE Test. Test Setup from 30MHz to 200MHz. WL45 G2 
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Figure 19. . RE Test. Test Setup from 200MHz to 1000MHz. WL45 G2 

 
Figure 20. . RE Test. Test Setup from 1000MHz to 2500MHz. WL45 G2 
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Figure 21. RE Test. Test Setup from 100kHz to 30MHz. WL80 G2 

 
Figure 22. . RE Test. Test Setup from 30MHz to 200MHz. WL80 G2 
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Figure 23. . RE Test. Test Setup from 200MHz to 1000MHz. WL80 G2 

 
Figure 24. . RE Test. Test Setup from 1000MHz to 2500MHz. WL80 G2 
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6.1.4.4 Test information 

Sample WL45 G2 WL80 G2 

Test Site SAR 1 SAR 1 

Temperature 23 ºC 21 ºC 

Humidity 42%  49%  

Date of test 08/06/2018 10/10/2018 

Test Engineer P. Moreno 

Harness length  2000 cm 
Table 13. CE Test. Test information. 

6.1.4.5 Test Results 

Sample Antenna Frequency Range [MHz] Polarization 
Type of 

measurement 
Result 

#1 

(WL45 

G2) 

Monopole 0.15 – 30 - 

PK PASS 

QPK PASS 

AVG PASS 

Biconical 30 – 200 

H 

PK PASS 

QPK PASS 

AVG PASS 

V 

PK PASS 

QPK PASS 

AVG PASS 

Logo 

periodical 
200 – 1000 

H 

PK PASS 

QPK PASS 

AVG PASS 

V 

PK PASS 

QPK PASS 

AVG PASS 

Horn 1447 – 2500 

H 
PK PASS 

AVG PASS 

V 
PK PASS 

AVG PASS 
Table 14. RE Test. Test Results. Sample #1. 
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Sample Antenna Frequency Range [MHz] Polarization 
Type of 

measurement 
Result 

#2 

(WL80 

G2) 

Monopole 0.15 – 30 - 

PK PASS 

QPK PASS 

AVG PASS 

Biconical 30 – 200 

H 

PK PASS 

QPK PASS 

AVG PASS 

V 

PK PASS 

QPK PASS 

AVG PASS 

Logo 

periodical 
200 – 1000 

H 

PK PASS 

QPK PASS 

AVG PASS 

V 

PK PASS 

QPK PASS 

AVG PASS 

Horn 1447 – 2500 

H 
PK PASS 

AVG PASS 

V 
PK PASS 

AVG PASS 
Table 15. RE Test. Test Results. Sample #2. 
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6.1.4.5.1 Ambient noise measurements 

 
Figure 25. Ambient measurement. From 150kHz to 30MHz. Peak and Average measurement. 

 
Figure 26. Ambient measurement. From 30 to 200MHz. Horizontal Polarization. Peak and Average measurement. 
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Figure 27. Ambient measurement. From 30 to 200MHz. Vertical Polarization. Peak and Average measurement. 

 
Figure 28. Ambient measurement. From 200 to 1000MHz. Horizontal Polarization. Peak and Average 

measurement. 
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Figure 29. Ambient measurement. From 200 to 1000MHz. Vertical Polarization. Peak and Average measurement. 

 
Figure 30. Ambient measurement. From 1000 to 2500MHz. Horizontal Polarization. Peak and Average 

measurement. 
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Figure 31. Ambient measurement. From 1000 to 2500MHz. Vertical Polarization. Peak and Average measurement. 

6.1.4.5.2 Tests Graphs. Sample #1 (WL45 G2).  

 
Figure 32. Sample 1. From 100kHz to 30MHz. Peak and Average measurements. 
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Figure 33. Sample 1. From 30 to 200MHz. Horizontal Polarization. Peak and Average measurement. 

 
Figure 34. Sample 1. From 30 to 200MHz. Vertical Polarization. Peak and Average measurement. 
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Figure 35. Sample 1. From 200 to 1000MHz. Horizontal Polarization. Peak and Average measurement. 

 
Figure 36. Sample 1. From 200 to 1000MHz. Vertical Polarization. Peak and Average measurement. 
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Figure 37. Sample 1. From 1000 to 2500MHz. Horizontal Polarization. Peak and Average measurement. 

 
Figure 38. Sample 1. From 1000 to 2500MHz. Vertical Polarization. Peak and Average measurement. 



WL45 G2 & WL80 G2 Lamp 
 

BE2018130 

 

Author: FV4PMR0 Page 35 of 40 18/06/2018 

 

6.1.4.5.3 Tests Graphs. Sample #2 (WL80 G2).  

 
Figure 39. Sample 2. From 100kHz to 30MHz. Peak and Average measurements. 

 
Figure 40. Sample 2. From 30 to 200MHz. Horizontal Polarization. Peak and Average measurement. 



WL45 G2 & WL80 G2 Lamp 
 

BE2018130 

 

Author: FV4PMR0 Page 36 of 40 18/06/2018 

 

 
Figure 41. Sample 2. From 30 to 200MHz. Vertical Polarization. Peak and Average measurement. 

 
Figure 42. Sample 2. From 200 to 1000MHz. Horizontal Polarization. Peak and Average measurement. 



WL45 G2 & WL80 G2 Lamp 
 

BE2018130 

 

Author: FV4PMR0 Page 37 of 40 18/06/2018 

 

 
Figure 43. Sample 2. From 200 to 1000MHz. Vertical Polarization. Peak and Average measurement. 

 
Figure 44. Sample 2. From 1000 to 2500MHz. Horizontal Polarization. Peak and Average measurement. 
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Figure 45. Sample 2. From 1000 to 2500MHz. Vertical Polarization. Peak and Average measurement. 
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7 Equipments 
 

MANUFACTER MODEL MODEL MODEL 

ANTENNA SCHWARZBECK STPLP9128ES S/N: 129 

ANTENNA SCHWARZBECK 
BBA9106  

+ 
VHBB9124 

S/N: 9124-395 

ANTENNA ROHDE & SCHWARZ HL 223 S/N: 100258 

PRE AMPLIFIER BONN BLMA 0118-1A S/N: 066332 

POWER SUPPLY TDK LAMBDA GEN 30 -80 S/N: 422A251-001 

POWER SUPPLY TDK LAMBDA GEN 30 -50 S/N: 526A264-005 

POWER SUPPLY TDK LAMBDA GEN 30 -50 S/N: 526A264-005 

LISN SCHWARZBECK NNBM 8124-200 S/N: 8124200-047 

LISN SCHWARZBECK NNBM 8124-200 S/N: 8124200-048 

TRANSCEIVER MESSTECHNIK optoCAN-HS 
S/N: 14-003715 
S/N: 14-003716 

RECEIVER ROHDE & SCHWARZ ESCI 3 S/N: 100182 

RECEIVER ROHDE & SCHWARZ ESU 26 S/N: 100203 
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8 Glossary 
 
 
DUT  Device Under Test 
EMC Electromagnetic Compatibility 
EMI Electromagnetic Interference 
LISN Line Impedance Stability Network 
ISO  International Standard Organization 
CISPR Comité International Spécial des Perturbations Radioélectriques 
JASO Japanese Automotive Standards Organization 
DV  Design Validation 
PV  Product Validation 
VCC Battery 
GND Ground 
HW Hardware 
SW  Software 
ESD Electrostatic Discharges 
RF  Radio Frequency 
BNC Bayonet Neill-Concelman (RF connector) 
CAN Controller-Area Network (vehicle bus standard) 
LIN  Local Interconnect Network (vehicle bus standard) 
USB Universal Serial Bus (connection and communication) 
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