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This paper proposes a method for quantitative estimation of con-
ducted emission from an inverter system.

The conducted emission of the inverter in the form prescribed in
CISPR 22 is evaluated by the LISN output voltage which is the sum
of differential mode and common mode noises. An EMI filter is re-
quired to the inverter system to keep the conducted emission limits.
It is very useful to estimate the conducted emission level before the
EMI filter is designed.

Figure 1 shows the evaluation system configuration of the con-
ducted emission. The system consists of a resonant-type inverter
with stray capacitors, LISN, and a spectrum analyzer. It is neces-
sary to simulate both differential mode and common mode currents
to estimate the conducted emission quantitatively. The basic con-
cept of the proposed method is the usage of a circuit simulator with
detailed modeling of the components of the inverter system, i.e.
passive devices, switching devices, and measurement instruments.
These detailed modeling is the key for the quantitative estimation of
the conducted emission.

Figure 2 shows leakage current waveforms of experimental and
simulation results. The leakage current is a noise source of the
commonn mode conducted emission. The simulation result is in
good accordance with the experimantal result in the current peak,
the pulsewidth, and the resonant frequency. It can be confirmed that
the proposed modeling methods are extremely precise.

Figure 3 shows a simulation result of the conducted emission. It
is clarified that the simulation result agrees very well with the ex-
periment with the error of +6 dB ranging from 150kHz to 5 MHz.
In othere words, the quantitative estimation of conducted emission
from an inverter system can be realised.

In addition, a great benefit from the proposed method is that the
mode separation, differential and common, of the conducted emis-
sion becomes possible. Discussions and analyses are set forth in this
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Quantitative Estimation of Conducted Emission from an Inverter System

Michio Tamate*, Member, Tamiko Sasaki*, Member, Akio Toba*, Member

This paper proposes a method for quantitative estimation of conducted emission from an inverter system, which
helps the optimal design of EMI filters. The basic concept of the proposed method is the usage of a circuit simulator
with detailed modeling of the components of the inverter system, i.e. passive devices, switching devices, and mea-
surement instruments. The proposed method provides the conducted emission of the inverter in the form prescribed in
CISPR 22, that is, the simulation results can be compared to the experiments directly. It is revealed that the simulation
result agrees very well with the experiment with the error of +6 dB ranging from 150kHz to 5 MHz. A great benefit
from the proposed method is that the mode separation, differential and common, of the conducted emission becomes
possible. Discussions and analyses are set forth in this paper with making full use of this benefit, which greatly makes

the design of the EMI filter efficient.
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Table 1. Physics structure which corresponds with the
switching device model.
Symbol Physics structure Symbol Physics structure
N Ideal IGBT Dy, D, Ideal diode
Vonts Vo IGBT turn-on voltage Vit, Vi Diode turn-on voltage
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I‘C"I[‘CZI“" Wiring inductance Csp, Csa Stray capacitance
g
P
1e,%Js _%jT
C ........ C ........ C
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(a) Diode model (b) Stray capacitors with a diode bridge
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