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Abstract

This study aims to design and analyze a comparative proficiency-testing framework for evaluating the electromagnetic compatibility
(EMC) of automotive electronic components, thereby verifying the reliability and validity of comparative proficiency testing. As the
complexity of modern automotive electronic systems increases with the severity of electromagnetic interference issues, assessing the
EMC compliance of electronic components as well as the capabilities of institutions and experts conducting these evaluations is critical.
This study systematically presents the principles and criteria for designing comparative proficiency tests and analyzes the test results
based on experimental data to discuss their practical applicability. The findings are expected to provide foundational data for
standardizing techniques and enhancing the expertise in EMC evaluation.

Key words: EMC(Electromagnetic Compatibility), EMI(Electromagnetic Interference), EMS(Electromagnetic Susceptibility), Pro-
ficiency Testing
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Fig. 1. Frequency-dependent input level characteristics of
the Comb generator and Signal generator.
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Fig. 2. Example setup for comparative proficiency in con-
ducted emission voltage method.
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Table 1. Estimated results of comparative proficiency con-
ducted emission voltage method measurements.
AN Measurement-based estimation dB(u1V)
Frequency -

Nominal Lower Upper

[MHz] value tolerance tolerance
0.1 38.6 36.8 40.1
0.15 41.9 40.1 433
0.2 44.1 423 45.5
0.3 47.0 454 484
04 49.0 474 50.2
0.5 50.4 48.9 51.6
0.7 52.2 50.8 53.3
1 53.8 52.5 54.8
1.5 55.1 53.9 56.1
2 55.8 54.6 56.6
2.5 56.1 55.0 56.9
3 56.3 55.2 57.1
4 56.5 55.4 573
5 56.6 55.5 574
7 56.7 55.6 575
10 56.8 55.7 57.5
15 56.8 55.7 57.5
20 56.8 55.7 575
30 56.8 55.7 57.6
50 56.8 55.7 57.6
100 56.8 55.7 57.6
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Fig. 4. Measurement results of comparative proficiency in
conducted emission voltage method.
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Fig. 5. Analysis of comparative proficiency results for con-
ducted emission voltage method.
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Table 2. Z’-Score analysis of comparative proficiency in
conducted emission voltage method.

, Description Ayérage’ .
Z’-Score (Severity level) probab11.1ty within
the specified range
<|2] Normal range (Low) 953 %
<|3] Caution advised (Moderate) 99.7 %
<|4]| Warning required (High) 100.0 %
>4 Critical condition (Extreme) 0 %

342

(b) 12 ’é}il-’%} AN
(b) Jig and AN

(a) Alg H A§7]9]. A X]—;‘(]
(a) Signal generator and j Jlg

[ = " —

AO0O0O0nn

_—a

eeeeeeee

—

() X4 ZA} dFzzH
(c) Jig and current probe

(d) A troloj 13

(d) Setup diagram

A o Al

Fig. 6. Example setup for comparative proficiency in con-
ducted emission current method.

J8 6. vusds Axyd WE ARH

(b) BCT 24 314 A
(b) BCI calibration jig

(@ A7 Z2B 34 A
(a) Current probe jig
J8l 7. AfF 22H 314 ZA oA
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Table 3. Estimated results of comparative proficiency con-
ducted emission current method measurements.

AN Measurement-based estimation dB(u1A)
Frequency Lower Upper
[MHz] Nominal value
tolerance tolerance

0.1 48.5 48.4 48.6

0.15 48.2 48.1 484

0.2 48.0 47.8 482

03 475 473 478

0.4 47.1 46.8 475

0.5 46.7 46.3 47.1

0.7 46.1 45.6 46.6

1 453 44.7 46.0

1.5 44.5 43.9 453

2 44.1 43.4 44.9

25 43.8 43.1 44.7

3 43.7 42.9 44.5

4 43.5 42.7 444

5 434 42.6 443

7 43.3 42.5 44.2

10 43.3 42.5 44.2

15 433 424 44.1

20 43.2 42.4 44.1

30 43.2 42.4 44.1

50 43.2 424 44.1

100 43.2 424 44.1
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Fig. 8. Measurement results of comparative proficiency in
conducted emission current method.
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Table 4. Z’-Score analysis of comparative proficiency in
conducted emission current method.

Description Average

Z’-Score (Severi plevel) probability within

vy the specified range
<2 Normal range (Low) 954 %
<13 Caution advised (Moderate) 99.9 %
<l4]| Warning required (High) 100.0 %
> 14| Critical condition (Extreme) 0%
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Table 5. Types of antennas for electric field emission mea-

surements.
Antenna name Frequency
Active rod antenna 150 kHz~30 MHz
Biconical antenna 30 MHz~200 MHz
Log-Periodic antenna 200 MHz~1 GHz
Horn antenna 1 GHz~5.925 GHz
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Fig. 12. Comparative proficiency radiated emission electric
field measurement results.
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Table 7. Comparative proficiency analysis of radiated emis-
sion magnetic field Z'-Score.

Description Aye':rage' .
Z’-Score (Severity Tevel) probab11.1ty within
the specified range
<[2] Normal range (Low) 96.8 %
<|3] Caution advised (Moderate) 99.9 %
<|4]| Warning required (High) 100.0 %
> 14| Critical condition (Extreme) 0 %
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