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KISA OZET

REZONANS DONUSTURUCULER

ALI BARKIN ONSOY

Teknolojik gelismelerin hayatimizda her gegen giin daha fazla yer edinmesi ile yiiksek
verimle ¢alisan elektronik cihazlara duyulan 6nem artmistir. Bu noktada dogrusal ve
anahtarlamali doniistiiriiciilere nazaran daha yiiksek verime ulasabilen rezonans
doniistiiriiciiler daha ¢ok tercih edilmistir. Rezonans doniistiiriiciilerin daha ¢ok tercih
edilir olmasmin bir diger sebebi yliksek frekans araliginda calisabildigi icin daha
kiigiik hacim kaplamas1 ve kompakt tasarimlara imkan saglamasidir. Bu ¢alismada
anahtarlama kayiplarin1 minimize etmek adina sifir gerilimde anahtarlama (ZVS) ve
sifir akimda anahtarlama (ZCS) modlarinda ¢alistirilabilen rezonans doniistiiriictiler
incelenmistir.

Devreni girisinde DC kaynak ile beslenen yapida anahtarlama blogunda bulunan tam
veya yarim koprii yapisindaki IRF240 tipi MOSFET ler araciligiyla gerilim evirilerek
Alternatif Akim (AC) kaynagina doniistiiriiliip rezonans tankina iletilmektedir.
Rezonans tanki igerisinde rezonans endiiktans ve rezonans kondansator elemanlarinin
empedans uyumu noktasinda maksimum verimin alindig1 rezonans tankindaki gerilim,
sarim say1s1 oraninca izole devrenin primer kismindan sekonder kismina iletildikten
sonra dogrultucu blogunda Dogru Akim (DC) kaynagina dogrultulmaktadir.

Analizin daha iyi karsilastirilabilmesi igin doniistiiriiciiler 100 kHz anahtarlama
frekansinda degerlendirilip bu frekans degerinin altinda, kendisinde ve iizerindeki
durumlar goézlemlenmistir.

Seri Rezonans Doniistiiriicii (SRC), Paralel Rezonans Dontstiiriici (PRC), LLC
Rezonans Doniistiiriicii ve LCC Rezonans Doéniistiiriicii yapilarinin incelendigi bu
calisma 48 V giris gerilimi, 24 V ¢ikis gerilimi ve 200 W ¢ikis giicii olacak sekilde
tasarlanmigtir. Ayni ¢ikis giicii ve ¢ikis direnci degerlerinin kullanildigir durumlarda
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tasarimin gerekliliklerini saglamak adina kalite faktorii ve rezonans tank parametreleri
en uygun sekilde se¢ilmistir.

Tasarimi gergeklestirilen tiim rezonans doniistiiriiclilere ait kazang egrileri farkli kalite
faktorii segimleri ile simiile edilmistir. Devre tasarimlarinin olusturulmasinda
LTSpice, eleman akim-gerilim parametreleri ile kazang egrileri ic¢in ise PSpice
programindan faydalanilmistir.

Anahtar Kelimeler: Rezonans Doniistiiriicii, Kalite Faktorii, Kazan¢, Yumusak
Anahtarlama, Tam Koprii, Yarim Koprii.
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ABSTRACT

RESONANT CONVERTERS

ALI BARKIN ONSOY

With the technological developments taking more and more place in our lives, the
importance of electronic devices working with high efficiency has increased. At this
point, resonant converters, which can achieve higher efficiency than linear and
switched converters, are more preferred. Another reason why resonant converters are
more preferred is that they can operate in the high frequency range, thus occupying a
smaller size and enabling compact designs. In this study, in order to minimize the
switching losses zero voltage switching (ZVS) and zero current switching (ZCS)
modes have been examined.

At the input of the circuit, the voltage is converted into an Alternating Current (AC)
source and transmitted to the resonance tank through IRF240 type MOSFETS in full
or half bridge structure located in the switching block in the structure fed with DC
source. The voltage in the resonance tank, where the maximum efficiency is obtained
at the point of impedance matching of the resonance inductance and resonance
capacitor elements in the resonance tank, is rectified to the Direct Current (DC) source
in the rectifier block after being transmitted from the primary side of the isolated circuit
to the secondary side in proportion to the number of turns.

In order to make the analysis better comparable, all converters were evaluated at 100
kHz switching frequency and their states below, at and above this frequency were
observed.

In this study, the structures of Series Resonant Converter (SRC), Parallel Resonant
Converter (PRC), LLC Resonant Converter and LCC Resonant Converter were
examined, the design was based on 48 V input voltage, 24 V output voltage and 200
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W output power. In cases where the same output power and output resistor values are
used, the quality factor and resonance tank parameters were chosen most suitably to
meet the design requirements.

Gain curves of all designed resonant converters are simulated with different quality
factor selections. LTSpice simulation tool was taken advantage to create the circuit
designs and PSpice simulation tool was benefited to demonstrate the current-voltage
changes and gain curves.

Key Words: Resonant Converter, Quality Factor, Gain, Soft Switching, Full
Bridge, Half Bridge.
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