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EMI Filter and Snubber Circuit Design for a Single-Phase
Half-Bridge Boost Power Factor Corrector

Student: Zhi-Xiang Zhong  Advisor: Dr. Ying-Yu Tzou

Institute of Electrical and Control Engineering
National Chiao-Tung University

Abstract

The present thesis designed EMI filters:and Undeland snubber circuits for a single-phase
half-bridge boost-type power factor, corrector :to reduce conducting EMI problems.
Undeland snubber circuits can turn on/off snubber circuits with cheap price, and the
power components have largersafe jopérating-area (SOA). Our experimental results
shown that dv/dt reduced from 34.66 V/us to 18.175'V/us, and di/dt reduced from 6A/ns
to 0.5A/ns, which testify high frequency EMI reduction. Traditionally the EMI filters
design is done by trial-and-error methods, which are not only strenuous and time
consuming but also difficult for quality control. The designs of EMI filters include two
stages, i.e., designing stage and realizing stage. The former stage includes the design of
difference mode and common mode filters, while in the later stage attention need to be
paid to some components characteristics and project details, for example, the high
frequency effects of the difference inductance module filter will be reduced because of
parasitic capacity of the coil, which can be improved by choosing while losing the larger
one. Influence that EMI filter must consider the noise source impedance effect while
reaching the greatest design that insert loss, answer this must mix noise source impedance
is it is it consider to design to include in together. In addition, difference mode filter of
high frequency response because of loop inductance mutual coupling effect to reduce

performance, in order reduce mutual coupling effect, two side a coil must keep



appropriate distance; difference mode capacitance loop trace also must as much as reduce
loop areas to reduce coupling noise, addeess to integrated snubber and EMI filter to

systematize analyze and design method.
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- Q.P. Q.P. --- Q.P. Q.P.
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(Tecsftdeiisgce) C(llaosi;; C(lg:rsl)B Category Class A Class B
Frequency(MHz)|Limit(dBuV/m)|Limit(dBuV/m)| Frequency(MHz) Limit(dBuV ) Limit(dBuV )
- Q.P. Q.P. - Q.P. AVG Q.P. AVG
30-230 40 30 0.15-0.5 79 66 66-56 56-46
230-1000 47 37 0.5-5 73 60 56 46
5-30 73 60 60 50

Standard: CNS3438; Q.P.: Quasi-peak, AVG: Average; Power:110 Vac, 60Hz
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