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Abstract

In the resonant converters which can provide high efficiency and high power density, the resonant voltage
stress is about 4-5 times the input voltage. It needs the power switch with high ratings. This is a reason why
the conduction loss is increased. In this paper, it proposes the alternately zero voltage switched forward, flyback
multi resonant converter topology for reducing the voltage stress using alternately zero voltage switching
technique. And the proposed AT forward MRC is experimentally considered about the loop gain with HP414A
network analyzer.
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(a) Forward ZVS MRC
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Fig. 1. General Zero Voltage Switching Multi
Resonant Converter
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Fig. 2. Alternately zero voltage switched multi
resonant converter

Journal of KIIEE, Vol. 16, No. 5, September 2002



2-32 E9EU3l4]. 29 2@ yHes 34
g 2934 =He ¥ gF5F3RY H6E|(Alterna
tely zero voltage switched forward multi resonant
converter, AT forward ZVS MRC)o) 1 18] 2(b)&
WHo R JAYG 294 He STy oFIAY
A E|(Alternately zero voltage switched flyback
multi resonant converter, AT flyback ZVS MRC)o|
t}. o] e &2 7P Fag= Aol FaEle o
ARl FR1E o] ICE o83 7|58 F71 Ao
328 g 748 Fast glo] 4A AAZ 7Fest
ok 2} 7hE Fokg Ao} WAooz Q) A A
A3 FappolA AEARrst AAHE GHE 2
Art

olg THE FE| Y3 IS FalgolA
SEAIIE AHLES Fole Aol shesizld,
6. 29 2(c)= &9 Fo47t dAsa wHe s
T8 4 ¥ Ao} Xs gAY 293 tF
338 7i8E|(Altemately phase shift controlled
zero voltage switched forward rmult resonant
converter, AT PSC forward ZVS MRC)°]x, 2
2dE 93 FoddA AHoE FAshe XY=
AL 294 45T WY WnE(Constant
frequency Alternately zero voltage switched
forward multi resonant converter, CF AT forward
ZVS MRO)°lx, 13 2Ae)e 124 FoolA] m
o2 TR A W Ao Eetold FAY 29
A dF3A8 A E(Alternately phase shift
controlled zero voltage switched flyback multi
resonant converter, AT PSC flyback ZVS MRC)E
Yehdt). o] & HHHEL rlRVIRE G 29
A 53y AvEe] S 7T Jew =
& IR AY 2EH2E Y AYe) 2-3u2 F9
F31, A Fopel| A 293 =] fje] 18 Y
EE Fole Aol 7k ¥nt o} WSk 14}
&3} 2215:4] dQo] golaithe AL 7 9l
o}

3. AT XQIE MRC

3.1 AT Z9IE MRCY| T BY

2 - W YHRI=21) f16d M52, 20024 9

A4

FHo g FAdle XY oF IRY A
(Alternated Forward Zero Voltage Switching
Multi-Resonant Converter : AT Forward ZVS
MROE 28 19 Jehiic 32 Fejo] QoA
HAN7) 13359 4 Age F 79 94 " A
AMECst, C)E ©)8-319) G0} glt). o] AnA]
B HHAE TR0 o] 8HE AdYos FA A
& 2E#HZE o] Age] 4ujolx) 580 Ao} a1,
A AU v asPA 2uljoll A 3u) Axrt Ak YUY
Sl FHE F A9 9FE 29He 3R A9
(L, Leo)$}t T2 ASMAE(Cry, Cre) 2H T AR
Q1 QIE FAol "tk o] F 79} 29X e
2 FAY) el i) 21152 14 54 F3
T+¢] 201 Z F2slA gth welr Wedr) 2312 A
AE(Co)ell Al A Fuast 1329 287t
ok uy AR JBE AT Y teles
(Dry, Dr2)s Opoll A8l A SAo wat & 2
=7} gvt S92 2 O 33Y AEls} 0wt
B G 2EH20) YA BT B4S YEH,
Aolgzo] glolM B R sk 299 o
= ej9l(dead time) T 248 7] o] Jut
2Rl T F2Y AuEle} FASA Ao Bl2E 3t
S A 4 ok

E 1AM

Table 1. Design specifications
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Fig. 3. Loop gain measurement circuit diagram
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Table 2. Devices for experiment
Circuit parameters value
Primary switch(Qi, Q2) IRF640
Mn-Zn ferrite
Core
core
Turns ratio(N) 15
T N;, Na 3Ts, USTC
N3 2Ts, Cu foil
. 520[nH] (500kHz)
Leakage inductance 490[nH] (IMHz)
Resonant inductor(Lr), Lgrz) 3[nH]
Resonant capacitor(Cri, Cre) 5.7[nF]
Rectifiers(Dri, Dr2) 60CNQO35
Input filter cap.(Cs;, Cs2) 22[uF]
Output filter cap.(Cr) 22(uF]
Output filter ind.(Ly) 24[nH]
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(b) Compensator frequency characteristic
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Fig. 4. 3-pole, 2-zero compensator
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Table 3. Loop gain measurement results

dg | &9 fe phase Gain
At | AF | [kHz) margin margin
1 70.59 0 deg 0.9275
3 20.05 65.42 deg 19.54
38LV] 5 20.05 64.28 deg 21.33
6 14.92 60.09 deg 24.26
1 64.31 18.68 deg 2.59
3 43,61 57.84 deg 11.38
48[V] 5 34.01 60.16 deg 12.75
7 29.12 73.56 deg 15.33
1 68.43 12.94 deg 2.21
3 6043 | 25.25 deg 5.04
S8V 5 51.74 35.25 deg 6.92
7 41.62 50.2 deg 11.19
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