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Abstract: In power electronic systems, electromagnetic radiation of the near field 

is detrimental because it generates electromagnetic interference in static 

converters ultimately leading to the degradation of the EMC filter performance. 

This paper presents an experimental investigation into magnetic radiation 

generated by magnetic components, specifically toroidal inductors, in the time 

domain (TD) using an oscilloscope and in the frequency domain (FD) via a 

spectrum analyzer. The method employed to quantify the magnetic field is the near 

field scan (NFS) using magnetic probes. This approach enables us to identify the 

areas with the highest magnetic field emissions from the toroidal inductance across 

its three components (HX, HY, HZ). Initially, our investigation focused on two key 

parameters of the pulse signal. First, we examined the impact of varying the pulse 

signal’s frequency while keeping the voltage constant. Next, we analyzed the 

effect of variations in the amplitude of the pulse signal while keeping a constant 

frequency. Following these experiments, we generated magnetic field maps in the 

frequency domain (FD) above the surface of the inductor, specifically focusing on 

the HZ component. The scanning step is equal to 0,5 cm. The scanning area is equal 

to (x, y) = (4 cm, 4 cm). 

Keywords: Toroidal inductor, Scanning near magnetic field, Time domain (TD), 

pulse signal, Frequency domain (FD). 

1 Introduction  

The inductor is a fundamental and indispensable component for power 

electronics circuits. It is used for example in electrical energy conversion, where 

it serves as a storage element or in switching power supplies. It is also used in the 

realization of EMC filters and in low noise amplifiers [1]. However, the 
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challenges posed by inductors are numerous: they exhibit non-linear behavior, 

necessitate more complex micro-fabrication processes and emit electromagnetic 

radiations, notably in the form of magnetic field. Numerous works have been 

devoted to the quantification of the magnetic field produced by an inductor. Some 

authors have focused on devising test benches for the characterization of radiated 

emissions [2  5], while others have delved into [6] exploring the coupling 

between the inductor and the neighboring component. Additionally, some authors 

have shown interest in comparing the radiated fields emitted by inductors of 

varying shapes [7]. 

In the realm of power electronic systems, magnetic components, including 

inductors and transformers, stand out as primary sources of radiated emissions in 

the form of magnetic fields. The experimental results presented in [9  13] prove 

that radiated emissions emitted by magnetic components can increase EMI and 

degrade the filter performance. Hariya et al. [14] have shown that the magnetic 

field emitted by a transformer could increase the current power loss.  

Furthermore, the endeavor to quantify magnetic fields in integrated circuits 

and converters has gained significant traction. Certain researchers have dedicated 

their efforts to modeling and analyzing electromagnetic radiation within the 

context of an Automotive Non-isolated Power Converter [15  19]. Some authors 

developed and analyzed the near magnetic field in rectangular capacitors [20]. 

The authors in [21  24] propose a characterization method to evaluate EM 

disturbances in the near field for electronic systems. 

The objective of this paper is to quantify the near magnetic field emitted by 

the toroidal inductor in both the Time Domain (TD) and Frequency Domain (FD). 

To achieve this objective, we employed an oscilloscope (modelGDS-3352 Gw 

INSTEK) for TD analysis and a spectrum analyzer (model ANRITSU MS2830A-

6GHz) for the FD analysis. Additionally, we validate the consistency of results 

between these two domains using the near-field scan technique with Rohde 

Schwarz magnetic field probes. Firstly, it is necessary to assess the high-

frequency behavior of the studied inductor. This evaluation was conducted using 

an impedance analyzer (type 20 Hz-120 MHz serial 6500B WAYNE KRR 

Electronics). The signal applied to the inductor’s terminals takes the form of 

pulses, generated using a low-frequency generator (model Diglent SDG 1025 

25MHz). The signal is varied in two ways: once by varying the frequency, and 

the other time by varying the voltage amplitude. These variations are intended to 

provide insight into the impact of frequency and voltage on the magnetic field of 

all the components as measured by the near magnetic field probes of the Rohde 

Schwarz type. 

In this context, this paper is organized as follows: Section II presents the 

studied circuit, which comprises a toroidal inductor fed by a pulse signal. This 

signal is applied in two different scenarios: once with variable frequency and 
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fixed amplitude, and the other time, with a fixed frequency and varying voltage. 

In Section III, the method for near-field scanning in both the time domain (TD) 

and frequency domain (FD) is elaborated upon. This is achieved using an 

oscilloscope for TD analysis and a spectrum analyzer for FD analysis. The 

magnetic probe employed for these measurements is of the RSH-50-1 (Rohde 

Schwarz type). In Section IV, the results obtained from the near magnetic field 

experiments in both domains are presented. The purpose of this section is to 

facilitate a comparison between the two domains. Additionally, it delves into 

elucidating the impact of varying the frequency and voltage of the pulse signal 

applied to the inductor’s terminals on the magnetic emissions. The conclusion is 

presented in Section V. The research was carried out in the laboratory "Application 

of plasma, Electrostatics, Electromagnetic Compatibility (APELEC)" at Djilali 

Liabès University of Sidi Bel-Abbès.  

2 Study of Toroidal Coils 

An inductor is a passive component that stores energy in the form of a 

magnetic field. This winding is usually made around a magnetic material or a set 

of materials forming the magnetic circuit in order to channel the magnetic field, 

reduce losses and increase the value of the inductance. The value of the 

inductance depends on the number of turns, the geometry and the surrounding 

materials [25]. Fig. 1 shows the toroidal coil studied in this work. The number of 

turns is 47, core Material iron powder, outside diameter: 12,7 mm, internal 

diameter: 7,7 mm, Length: 4,83 mm, Density: 7.0 cm³, Curie temperature: 825 

℃, Density: 7.0 cm³, Permeability: 75 μo. 

 

Fig. 1  Photograph of the studied inductor. 

 

Fig. 2 shows the photograph of the bench used for measuring the behavior of 

inductance (impedance, and phase) using the impedance analyzer as a function of 

frequency in a range [100 Hz – 30MHz]. 
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Fig. 2  Photograph of the bench used for measuring the behavior of the inductor. 

 

Fig. 3 shows the model of the real inductor under study at high frequencies, 

comprised of a self-inductance Lpr and an internal resistance Rs, in parallel with a 

parasite capacitance Cp. 

Lpr Rs



Cp

 

Fig. 3  Equivalent model of the real inductor under study at high frequency. 

 

In Fig. 4, we show the frequency variations of the impedance of an 

inductance whose value L = 221 μH, obtained through modeling in Matlab 

software and experimentation using an impedance analyzer. We can see a 

concordance between the results of modeling and experimentation. Specifically, 

at low frequencies, the impedance of the inductance matches the internal 

resistance. As shown in Fig. 4a, as the frequency increase, the impedance of the 

inductance starts to increase linearly until it reaches the resonant frequency 

denoted as f0, with a value of 7 MHz (impedance peak). At this point, inductance 

and the parasitic capacitance Cpr resonate. As the frequency increases beyond the 

resonance frequency, the impedance of the parasitic capacitance decreases 

resulting in a decrease in the impedance of the real inductor. 
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(a) 

 

(b) 

Fig. 4  Diagram of the equivalent model of the real high  

frequency inductance: (a) Impedance; (b) Phase. 

3 Scan of Near Field in the Time and Frequency Domains 

When studying the radiation of an electromagnetic source, the concept of 

radiated field is introduced. We distinguish two areas of electromagnetic field: 

the area of near field and the area of far field [26], as shown in Fig. 5.  

 

Fig. 5  Description of the field areas around a radiation source [27]. 
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In our study, we measure the near magnetic field generated by electronic 

components such as an inductor by magnetic loop probes. 

Fig. 6 shows a photograph of the bench used for near magnetic field 

measurement in the frequency domain, employing the RSH-50-1 probe of the 

Rohde Schwarz type. The frequency measurement method uses a high precision 

spectrum analyzer that has a wide bandwidth. This analyzer is utilized to display 

and record the frequency signals captured by the measurement of the magnetic 

field probe. When using a spectrum analyzer to measure a magnetic field, the 

specific limits and probabilities would depend on factors such as the sensitivity 

and dynamic range of the spectrum analyzer, as along with the characteristics of 

the magnetic field under examination. The datasheet of the coaxial cable specifies 

an attenuation of 0.5 dB/m at the frequency range of interest. Therefore, the total 

attenuation introduced by the cable would be 0.5 dB/m × 1 m = 0.5 dB. It is 

noteworthy that the spectrum analyzer is designed for RF (Radio Frequency) 

measurements in the frequency range of 10 Hz to 6 GHz. This spectrum analyzer 

has a resolution bandwidth of 1 MHz and a specified amplitude accuracy of ±1 dB. 

 

Fig. 6  Photograph of the bench measuring the near  

magnetic field above the inductor in the frequency domain. 

 

Fig. 7 illustrates a descriptive diagram of different parts of the near field test 

bench. The movement of the probe over the structure studied is done manually. 

The procedure involves moving the probe from one measurement point to another 

on the scanning surface with a step of 0.5 cm. 

Fig. 8 shows a photograph of the near magnetic field measurement bench 

using the RSH-50-1 probe of the Rohde Schwarz type in the time domain (TD). 

The time measurement method uses an oscilloscope, which is used to display and 

record the time signals captured by the magnetic field probe measurement. 

Fig. 9 shows a descriptive diagram of the various parts of the near field test 

bench. The movement of the probe over the structure under study is done 

manually and the scanning step over the surface of the inductor is equal to 0.5 cm 

as shown in Fig. 6. 



Voltage and Frequency Impact of the Pulse Signal Applied to the Near Magnetic Field... 

413 

 

Fig. 7  Descriptive diagram of near magnetic field  

measurement in frequency domain. 

 

Fig. 8  Photograph of the bench measuring the near magnetic  

field above the toroidal inductor in the time domain. 

 

The magnetic field probe RS H 50-1 (diameter about 10 mm) is well-suited 

for measurements at a smaller distance, up to about 3 cm. Within this range, it 

enables a more precise determination of the distribution and orientation of the 

field [28]. Fig. 10 depicts the probe used for measuring the near magnetic field in 

our work. The detector employed is a coil detector designed to detect variations 

in magnetic flux, with a bandwidth ranging from 0 to 500 MHz. 

To measure the magnetic fields around electrical components and electronic 

systems, we can use magnetic probes, and to capture the different components of 

the magnetic field H. These probes are positioned with their normal aligned with 

the surface of the loop of the component under investigation. A single probe can 

be reoriented as needed depending on the component being measured. The 

underlying principle of the measurement protocol is based on Faraday and Lenz's 

law, which states that a varying magnetic field ( )F t passing through a closed 

circuit induces an electromotive force “e” across the loop. Expression (1) shows 

Faraday's law [29].  
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Fig. 9  Descriptive diagram of the near magnetic field  

measured above the inductance in the time domain. 

 

Fig. 10  Near magnetic field probe RSH-50-1 type: Rohde Schwarz. 

 

To measure the magnetic fields around electrical components and electronic 

systems, we can use magnetic probes, and to capture the different components of 

the magnetic field H. These probes are positioned with their normal aligned with 

the surface of the loop of the component under investigation. A single probe can 

be reoriented as needed depending on the component being measured. The 

underlying principle of the measurement protocol is based on Faraday and Lenz's 

law, which states that a varying magnetic field ( )F t passing through a closed 

circuit induces an electromotive force “e” across the loop. Expression (1) shows 

Faraday's law [29].  

4 Impact of Pulse Signal Applied to Inductor 

In another part, we compared the magnetic field over the toroidal inductor at 

the point (x, y, z) = (3 cm, 2 cm, 0.5 cm) in both TD and FD. This allowed us to 

visualize the impact of frequency and voltage variations of the pulse signal on the 

magnetic field emitted by the toroidal inductor. 
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4.1 Impact of the frequency variation of the pulse signal 

The pulse signal is widely used in switching power electronics switches to 

realize static converters such as choppers, inverters, etc. [30  33]. 

Fig. 11 shows pulse signals with amplitude of 5V, and a duty cycle set at 

50% of the respective signal’s frequency. To assess the impact of frequency, we 

examined the following frequencies: 500 kHz, 1 MHz and 1.5 MHz. Then, we 

quantified the radiations emitted by the magnetic component in both time and 

frequency domains. In one set of experiments, the amplitude Z above the inductor 

was varied, while in another set, a sweep was carried out on the surface of the 

inductor with a step of 0.5 cm. 

 

Fig. 11  Power supply signal to the inductor, by varying the pulse signal frequency. 

 

Fig. 12 shows the HZ component of the near Magnetic field measured at the 

point (x, y, z) = (3 cm, 2 cm, 0.5 cm) by the oscilloscope in the Time Domain (TD). 

We notice the peaks of radiated disturbances in the case of signal frequency 

1.5 MHzf  , then the peaks decrease with decreasing pulse frequency as shown 

in this figure. 

 

Fig. 12  HZ of near Magnetic field measurement  

for different frequencies in time domain. 
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Figs. 13, 14 and 15 show a comparison of the magnetic radiated emissions 

of all components HX, HY, HZ at the point (x, y) = (3 cm, 2 cm) between the time 

and frequency domains. This comparison is presented as a function of amplitude 

(Z) above the surface of the toroidal inductor. We notice a consistency between 

the values in the time and frequency domains for the three magnetic field 

components. In Fig. 13, which represents the component HX, we observe that as 

the amplitude (Z) above the inductor increases, the magnetic field decreases. 

Hence, increase in signal frequency yields interesting magnetic emissions. 

 

Fig. 13  HX component of near Magnetic field at point (x, y) = (3 cm, 2 cm) as  

function of distance Z above the inductor in the time and frequency domain. 

 

Fig. 14  HY of near Magnetic field at point (x, y) = (3 cm, 2 cm) as function  

of distance Z above the inductor in the time and frequency domains. 

 

In Fig. 14, focusing on the component HY, we observe an interesting 

magnetic field behavior. This occurs when we either increase the signal frequency 
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or reduce the amplitude above the inductor, but it becomes prominent after a 

distance of Z = 2 cm. At that point, the emissions for all three signals become 

equal. In Fig. 15, representing the component HZ, we observe similar patterns as 

in the other components. There is a consistent magnetic field agreement between 

the frequencies of 1 MHz and 1.5 MHz in both the time and frequency domains. 

Notably, the magnetic disturbances from the HZ component emitted by the 

inductor are more significant, reaching values up to -40 dBmA at Z = 0.5 cm. 

 

Fig. 15  HZ of near Magnetic field at point (x, y) = (3cm, 2cm) as function  

of distance Z above the inductor in the time and frequency domains. 

 

(a)                                            (b)                                            (c) 

Fig. 16  Magnetic field maps of the HZ component at surface (x, y) = (4cm, 4cm), 

for Z = 0.5cm: (a) f = 500 kHz; (b) f = 1 MHz; (c) f = 1.5 MHz. 

 

Fig. 16 shows the magnetic field maps in the vicinity of component HZ above 

the surface of the inductor at Z = 0.5 cm, as observed in the frequency domain for 

various pulse signal frequencies: 500 kHz, 1 MHz and 1.5 MHz. Notably, the 

maps reveal distinct radiation patterns. At a frequency of 1.5 MHz, the radiated 

emissions around the toroidal inductor appear significantly more pronounced, 
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denoted by the red color indicating values between -50 dBmA and -55 dBmA. 

However, these emissions decrease at the center and outside of the inductor as 

indicated by the blue color. 

In contrast, when the pulse signal frequency is reduced to 500 kHz, the 

magnetic field around the inductor exhibits a decrease in intensity, evident in the 

green color on the frequency mapping. This indicates magnetic field amplitudes 

between -55 dBmA and -60 dBmA. 

Fig. 17 shows HX component of near magnetic field at point (x, y, z) = (3cm, 

2cm, 0.5 cm) above the inductor in the frequency domain. The measurements 

were taken for different pulse signals with a fixed voltage amplitude of 5V, and 

variable frequency as follows: f = 50 kHz, 500 kHz, 1.5 MHz and 3 MHz at the 

terminals of the toroidal inductor, with the same duty cycle of 50%. It is noticed 

that the radiated emissions at a frequency of 3MHz are higher and exhibit rapid 

oscillations compared to the other cases. These emissions exceed -54dBmA 

within the 50 MHz range, followed by a decrease in radiated disturbances towards 

higher frequencies. 

Figs. 18 and 19 show, respectively, the HY and HZ components. As can be 

clearly seen the amplitudes of the HZ component exhibit a more pronounced 

increase compared to the HX and HY components. This observation suggests the 

presence of the magnetic field initially in the Z direction and then in the Y 

direction. The field amplitude of the HZ component exceeds -48 dBmA level for a 

3 MHz frequency signal, approaching -48 dBmA in the HY component for the same 

pulse signal. 

The magnetic field Hz exhibits greater intensity compared to the other 

components, HX and HY, which is evident when comparing Figs. 17, 18 and 19. 

This difference is particularly noticeable for the signal frequency of 3 MHz, 

represented in black color. This suggests that the emitted field is more intense in 

the direction Z, followed by the Y direction and finally, the X direction. 

 

Fig. 17  HX of the near magnetic field at the point  

(x, y, z) = (3 cm, 2 cm, 0.5 cm) above the inductor. 



Voltage and Frequency Impact of the Pulse Signal Applied to the Near Magnetic Field... 

419 

 

Fig. 18  HY of the near magnetic field at the point  

(x, y, z) = (3cm, 2cm, 0.5cm) above the inductor. 

 

Fig. 19  HZ of the near magnetic field at the point  

(x, y, z) = (3 cm, 2 cm, 0.5 cm) above the inductor. 

 

Table 1 

Magnetic field in function of the frequency variation of all components. 

Frequency 1,5 MHz 1 MHz 500 kHz 

Distance (cm) 0,5 1 1,5 0,5 1 1,5 0,5 1 1,5 

Magnetic 

Field 
Hx -60,5 -64 -67 -63 -66,5 -69 -64 -68 -70,25 

H (dBmA) 

Time 
Hy -63 -66 -78 -63 -67 -69 -69,5 -70 -71 

Domain 

TD 
Hz -47,5 -53 -60 -50 -56 -61 -57 -62,5 -67,5 

Magnetic 

Field 
Hx -60 -64 -67 -61,5 -65 -67,5 -64 -67,5 -69,75 

H (dBmA) 

Frequency 
Hy -63 -68 -69,5 -63 -68 -70 -70,5 -70 -71 

Domain 

FD 
Hz -47,5 -53 -59 -49 -56 -61,5 -57 -62,5 -67,5 
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Table 1 provides a summary of the magnetic field values for all the 

components as function of variations in frequency, distance between the surface 

of the coil inductor and the magnetic probe, in both the time and frequency 

domains. To ensure reliability, the reported values are derived from the average 

of three separate test measurement for each data point. 

4.2 Impact of Amplitude variation on the pulse signal 

In the second part of our study, we examine the impact of voltage pulse 

signals. Fig. 20 displays pulse signals at the terminals of the toroidal inductor, all 

having the same frequency 500 kHz and a duty cycle of 50%. We varied the 

amplitudes of voltage signals, considering values of 2 V, 5 V and 7V. This 

variation allows us to visualize the impact on the magnetic field components (HX, 

HY, HZ) in both time and frequency domains. 

Fig. 21 shows the magnetic field of the HZ component in the time domain for 

the three voltage values. One can clearly see that electromagnetic disturbances 

increase as the voltage applied to the inductor terminals increases. Conversely, 

reducing voltage amplitude results in a reduction of EMI peaks. 

 

Fig. 20  Supply signal to the inductor with varied pulse signal amplitude. 

 

Fig. 21  HZ of near magnetic field measured for different voltages in the time domain. 
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Fig. 22  HX component of the magnetic field at the point (x, y) = (3 cm, 2 cm)  

as function of distance Z over the inductor in the time and frequency domains. 

 

Fig. 23  HY component of the magnetic field at the point (x, y) = (3 cm, 2 cm)  

as function of distance Z over the inductor in the time and frequency domains. 

 

Fig. 24  HZ component of the magnetic field at the point (x, y) = (3 cm, 2 cm)  

as function of distance Z over the inductor in the time and frequency domains. 
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Figs. 22, 23 and 24 provide a comparative analysis of the magnetic field for 

all components in both the time and frequency domains at point (x, y) = (3 cm, 

2cm) as function of amplitude Z, representing the distance between the 

measurement point and the surface of the inductor. Notably, there is a strong 

concordance observed between the magnetic field patterns in these two domains. 

In Fig. 22, for the component HX, we observe that radiated emissions decrease 

with increase in the amplitude Z. Additionally, there is a concordance between 

the magnetic field patterns for pulse signals with amplitudes of 5 V and 7 V after 

the distance Z = 0.5 cm from the magnetic probe to the inductor. Conversely, the 

2V signal results in significantly weaker magnetic field emitted by the inductor. 

Fig. 23 continues to demonstrate the concordance as it shows that after a 

distance Z = 1 cm, there reduction in magnetic field with either a decrease in 

signal voltage or an increase in amplitude Z. In Fig. 24, the magnetic emission of 

HZ is significantly more pronounced than the other components, HX, HY, across all 

voltage amplitudes of the pulse signal. Furthermore, there is a concordance 

observed in the magnetic field patterns for the three pulse signals after the 

distance Z = 2 cm. 

    
(a)                                          (b)                                            (c) 

Fig. 25  Magnetic field maps of the HZ component at surface  

(x, y) = (4 cm, 4 cm) above the inductor: (a) 2V; (b) 5V; (c) 7V. 

 

Fig. 25 shows the magnetic field maps of the Hz component in the range 

[ 55 dBmA, 70 dBmA]  at the surface (x, y) = (4 cm, 4 cm), for different voltage 

amplitudes (2 V, 5V and 7 V), at the same frequency of 500 kHz with the same 

pulse signal duty cycle. The distance between the surface of the inductor and the 

measuring probe is Z = 0.5 cm. 

Notably, the maps reveal “hot spots” surrounding the inductor, and “cold 

spots” at the center and outside of the inductance. With an increase in voltage 

amplitude, the magnetic field becomes significantly more intense, evident from 

the red color indicating values between -55dBmA and -60 dBmA. By contrast, 

the magnetic field decreases with decreasing amplitudes as demonstrated in Figs. 

25a and 25b. 
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Fig. 26  Magnetic field of the component HX at the point (x, y, z) = (3 cm, 2 cm, 0.5cm) 

above the inductor in frequency domain. 

 

Fig. 27  Magnetic field of component HX at point (x, y, z) = (3 cm, 2 cm, 0.5 cm)  

above the inductance in frequency domain. 

 

Fig. 26 illustrates the HX component of the magnetic field at point (x, y, z) = 

(3 cm, 2 cm, 0.5 cm) above the inductor in the frequency domain observed with 

the aid of a spectrum analyzer. As can be observed in this figure, as we increase 

the voltage while maintaining the signal frequency fixed at 500 kHz, we observe 

an increase in the peaks of the magnetic field, particularly around 50MHz, 

followed by a reduction towards higher frequencies.  

Fig. 27 shows the magnetic field of the HY component in the same point 

above the inductor for the different amplitudes (2 V, 5 V, 10 V and 15V). The 

results reveal peaks in radiated emissions followed by a reduction towards higher 

frequencies.  

Fig. 28 displays the HZ component of the magnetic field emitted by the 

inductor. Notably, the amplitudes of HZ field are significantly larger than the other 

components, HX, HY. This highlights the considerable influence of the signal 

voltage on the magnetic field, with more pronounced effect observed as the 

voltage of the pulse signal increases.  
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Fig. 28  Magnetic field of component HY at point (x, y, z) = (3 cm, 2 cm, 0.5 cm)  

above the inductor in frequency domain. 

 

Based on the results obtained through the measurement of the near magnetic 

field emitted by the toroidal inductor using magnetic probes in both the time 

domain (TD) and frequency domain (FD), utilizing the oscilloscope and spectrum 

analyzer respectively, it can be concluded that there is a strong concordance 

between the two sets of results.  

Table 2 summarizes the results obtained in both the time domain 

(oscilloscope) and the frequency domain (magnetic field spectrum analyzer) at 

the point (x, y) = (3 cm, 2 cm) as function of the voltage applied, and the distance 

between this point and the coil inductance. It is noteworthy that the frequency 

results have been validated through temporal analysis using Fourier transform, 

revealing a high degree of concordance between the two sets of results. 

Table 2 

Magnetic field in function of Voltage variation of all components. 

Voltage  7 V   5 V   2 V  

Distance 

(cm) 
 0,5 1 1,5 0,5 1 1,5 0,5 1 1,5 

Magnetic Field Hx -65 -68 -69,5 -64,5 -68 -70,5 -70 -70,5 -71 

H (dBmA) 

Time 
Hy -64 -69,5 -70,5 -68 -70 -70,5 -69 -70,5 -70,5 

Domain 

TD 
Hz -55 -60 -64,5 -56 -62,5 -67,5 -62,5 -67,5 -70 

Magnetic Field Hx -64 -67 -69,5 -65 -68 -70 -70 -70,5 -70,5 

H (dBmA) 

Frequency 
Hy -64 -68,5 -70 -68 -70 -70,5 -69,5 -70,5 -71 

Domain 

FD 
Hz -54 -60 -64,5 -56 -62,5 -67,5 -62,5 -67,5 -70 
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5 Conclusion 

The near field survey method is widely employed to quantify the radiated 

emissions produced by electronic power systems. 

In this paper, we have quantified the radiated emissions generated by the 

toroidal coil in the frequency domain (FD) and time domain (TD) across three 

directions: X, Y and Z. We have also examined the impact of frequency and 

voltage amplitude of the pulse signal applied to the inductor terminals on the 

magnetic field, as well as the effect of the of the distance Z between the 

measurement point and the magnetic component. Our findings reveal that pulse 

signals used for controlling power electronic switches and static converters, 

including their amplitudes and switching frequencies, and duty, have a significant 

impact not only on conducted electromagnetic interference (EMI) but also on 

radiated emissions. This impact is particularly evident in the inductor, a primary 

source of magnetic field emissions. These measurements are relevant for test 

laboratories. 

In future research, we plan to explore methods for reducing the magnetic 

field emitted by the inductor through magnetic shielding. We aim to determine 

the shielding efficiency as function of voltage and frequency. 
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