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Abstract

Based on the existed active clamp forward-flyback hybrid DC/DC, a new asymmetric half bridge
forward-flyback hybrid DC/DC converter is proposed in the paper. The asymmetrical half bridge
structure is applied to active clamp forward-flyback converter, which inherits the characteristics
of the active clamp forward-flyback converter with high efficiency and high power density, and the
voltage stress of the switch is greatly reduced. In this paper, the operating principle of the conver-
ter is discussed in detail; the key time sequence is given; and realization conditions of soft switch-
ing and basic quantitative relationship in steady state are analyzed emphatically. Based on the
theoretical analysis, saber is used to do simulation analysis and make an 80 W experimental pro-
totype to validate the validity of theoretical analysis.
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Figure 1. AHB forward-flyback hybrid converter
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Figure 2. Equivalent circuit and key waveforms of the converter
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Table 1. Simulation parameters of the circuit

F1 HESH

i B4 HARHUE
LR (Uin) 220V
R (Uo) 55V
i Th R (P,) 60.5 W
FE AR (F) 100 kHz
TR i %5 (Caw, Coo) 100 pF
ki B HL.25(Cy) 5uF
Pl FEL R (Ling, Lim2) 100 uH
[ EE(ng, ny) 20:2
A5 AR IR (L) 3.1 uH
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Figure 3. Input-output relation and isolated capacitor voltage
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Figure 4. Voltage stress of switch tube
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Figure 5. The current of transformer excitation inductance
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Figure 6. Soft switching waveform of switch tube Q,
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