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Zero—Current Switching Two—Transformer Phase-Shift Full-Bridge
Converter using Voltage Ripple
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This paper presents a Zero-Current Switching(ZCS) a8 Hzl—"— GES B ARG M A 29
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two-transformer phase-shift full-bridge(TTFB) con-
verter using voltage ripple. The proposed converter
provides Zero-Voltage Switching(ZVS) of leading leg
switches and ZCS of lagging leg switches using volt-
age ripple. Especially, circulating current is reduced by
ZCS operation and there are no additional components
required for the soft switching of power switches.
Furthermore, in case of light load, ZVS operation of
lagging leg can be achieved. The operations, analysis
and design consideration of proposed converter are
presented. To verify the validity of the proposed con-
verter, experimental results for a 410W (205V, 2A)
prototype are presented.
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2. Analysis of Proposed Converter

1.1 Mode Analysis
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Fig. 1 Proposed Circuit Diagram
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Fig. 2 Key Waveform for mode analysis
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1.2 Design Consideration
1.2 Voltage Conversion Ratio
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1.2.2 Soft-Switching by load and magnetizing inductance
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Fig. 3 Soft-Switching by load and magnetizing inductance
(a) Condition of lagging leg ZCS (b) Condition of lagging leg ZVS
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1.2.3 Maximum Voltage Ripple
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3. Experimental Results
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Table 1 System specification and parameters

Vi 385 Vg Va 205 Vg
Py 410 W T 10 us
n;=nz 15 Lm[=Lmz 404 uH
Like 11.2 pH Coi=Cq2 330 nF
Co 470 pF *2 SIS, IRF840
D1, Dg2 10ETF06 S;_Sa IRG4PC30FD

a9 4(at Agd AWEY FAY 29 AN
#a 2% S9 AY, AR/ FAF 24HsE A
A2 29 S8 Y, IAFE Holn geod, 1¥
4.(b)e T /e EdAEne g A4 125 AFE
;E}LHFL At

' i f mt o v e
(20‘;’“\;;1%( y o vri (500V/div)
i —e b i Py Iy Lo
v { . Tsz (TAJIV) bt
] i . "L r 1z (500V/div)
{200V - e A \\M\ L
T R _]I j= o o
TR iy | 2089 i 2RI

O3 4 HlekE! HHE{S| SEMH |
(a) X4t 2l AR|(S) 2 X4k el ARIX|(S) el MY, MF
(b) EMAZMHO| 1A Met, AR
Fig. 4 Operating waveforms of the proposed converter I
(a) Current and Voltage of leading leg and lagging leg switches
(b) Primary voltage of transformer and Primary current
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Fig. 5 Operating waveforms of the proposed converter II
(a) Output Voltages and Voltage and Current of output rectifiers
(b) ZCS of S; at 100% load and 2VS of Sy at 50% load
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Fig. 6 Comparison with conventional primary current
and measured efficiencies
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4. Conclusion
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