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A study on the efficiency characteristics for
two transistor Forward DC-DC converter
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ABSTRACT

In this paper, we present an analytical method that provides fast and efficient evaluation of the conversion
efficiency for Two transistor forward (TTF) DC-DC converter. In the proposed method, the conduction losses
are evaluated by calculating the effective values of the ideal current waveform first and incorporating them into
an exact equivalent circuit model of the TTFE converter that includes all the parasitic resistances of the circuit
components. While the conduction losses are accurately accounted for the diode rectification, the core losses are
assumed to be negligible in order to simplify the analysis. The validity and accuracy of the proposed method
are verified with experiments on a prototype TTF converter. An excellent correlation between the experiments
and theories are obtained for the input voltages of 390V, output voltage 12V and maximum power 480W.
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Fig. 1 Basic topology of TTF converter

@) Viv 2 Lu
it .
QV; ) D> Z,:

a8 2 TIF HAHE e S7kelz
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Fig. 3 Operational waveforms of TTF converter
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Table 1 RMS current values for TTF converter
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Table 2 Parameters of circuit

Parameters Unit value
Magnetizing inductance Ly mH 50
Filter inductance Ly uH 40
SW S resistor Ist m 70
SW S, resistor Ts2 mf 70
N; resistor NI mi 5
Nq resistor Nz mf 1
Inductor resistor rLE mi 5
Da resistor rpa me 5
Dg resistor DB me 5
Control power loss P, W 6.0
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