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Two Stage High Step—Up Converter
for Low Input Voltage and High Current Applications

Young-Jae Noh1, Han Xu1, Cheol-Ha Kangz, Eun-Soo KimT, and Sang-Ho J'ang3

Abstract - DC-DC converter which composed of LLC resonant converter, operated by fixed switching
frequency with fixed duty cycle (50%), and flyback converter to provide constant output voltage(400Vpc) with
variation of input voltage(30-60Vpc) is proposed in this paper. To obtain constant output voltage(400Vpc),
flyback converter is not operated in case of above the maximum input voltage(60Vpc) and operated as the input
voltage decreases to below 60VDC. Therefore, flyback converter can be designed to the 509 power rating of
the maximum power in the proposed DC-DC converter. Operation modes and voltage gain characteristics were
analyzed and a 360W prototype converter was tested to verify the proposed converter.

Keywords: wide input voltage variable ranges, LLC resonant converter, flyback converter, planar transformer
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Fig. 1 Conventional two-stage DC-DC Converter
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Fig. 5 Proposed converter of driving circuit
and its operation waveforms
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Table 1 Measured parameters in T; and T2

LLC resonant conver ter Flyback converter
(Transformer Ty) (Transformer To)
Primary leakage
inductance L, 3.087uH L, 69.67nH
Secondary leakage
inductance reflected NZL,21 2.3450H N2L!22 188.5nH
to the primary
Magnetizing
inductance L,, 41.91uH L, 8.25uH
Equivalent leakage I
inductance eql 0. 308uH eq? 254nH
Turn ratio N(Ni/No) 0.3(12/40) 0.154(6/39)
Boost inductor Ly 8.56uH

Table 2 Specifications of the proposed DC-DC converter

Input Vol tage (Vin) 30V~ 60Vic
360W(400V/0.9A)

Power (Output Vol tage/Current)(P,)
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/ LLC resonant frequency(f,)
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Switches of LLC resonant converter
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59kHz/59kHz
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Switch of flyback conver ter(Qs)
Rectified diode (Ds)

Qutput diode
(Ds Dg Dio Dyt Diz Dis)

Controller IC
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(e) Experimental waveforms of the terminal voltage
and current (Vi=50Vp, Vo=400Vpe, P.=36W)
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Fig. 10 Experimental waveforms duo to the input voltage
and load variations
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