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Experimental Study on Radiated Immunity Comparison between Broadband and
Conventional Test Signals on the Equipment Under Test
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Abstract

This study aims to compare the impact of existing signal sources of the conventional radiated immunity standard and a newly
introduced broadband signal source on the equipment under test concerning the recently drafted broadband radiated immunity standard,
IEC 61000-4-41. The comparison for disturbance signal sources utilized CW, AM, and PM signals adhering to IEC 61000-4-3, 4-39,
and ISO 11452-1 standards. For the broadband disturbance signal source, an OFDM signal with a 20 MHz bandwidth and applied FIR
filter was used. Additionally, a key parameter, 'immunity level, was introduced to compare and analyze the impact of each signal source.
The results revealed that when using the OFDM signal, the immunity level of the equipment under test was lower compared to the
immunity level when using the conventional signal sources.
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Fig. 1. Subway screen door malfunction reported in news
article dated september 26, 2022.
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Table 1. Parameters of OFDM.
Parameter OFDM setting
FFT size (V) 4,000
Number of carriers () 1,334
Sub-carrier spacing (4 /) 15 kHz
Bandwidth 20 MHz
Modulation QPSK
Sequence length 420 symbols
Symbol duration (T;) 1/15 kHz=66.67 us
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Table 2. FIR filter design parameter.

Parameter Meaning Setting
f=N, FFT size) | Sampling frequency 4,000
f pm(:%, half of Normalized 667
sub-carricrs) passband frequency
Normalized
. 707
S sop stopband frequency
Opass Pass-band ripple 0.001 dB
Ostop Stop-band ripple 60 dB
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Fig. 4. Generated OFDM signal with and without FIR filter.
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H 394 239 54
Table 3. Specification of test signals.

1. CW (Carrier frequency, 2.3 GHz~2.5 GHz, 10 MHz interval)

2. AM

Modulation frequency 1 kHz
Modulation depth 80 %
3. PM

Repitition period 4.6 ms(=217 Hz)

Duty cycle 50 %

H 4. 50S1G4A HY SF7] A
Table 4. Specification of 50S1G4A.

Frequency response 0.8~4.2 GHz

Rate power output 50 watts minimum

Power output @ Nominal 70 watts
3 dB compression Minimum 50 watts
Power output @ Nominal 60 watts
1 dB compression Minimum 40 watts
Typical +15 dB

Flatness -
Maximum +2.0 dB

Gain (at maximum setting) 47 dB minimum

Input impedance 50 ohm, VSWR 2:1 max

Output impedance 50 ohm, Nominal
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Fig. 13. Test result at the midpoint between point 5 and 10.
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