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High Step-up Digital-controlled DC Power Converter using
the Clamping—-mode Boost Inductor
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Abstract

This paper presents the high step-up digital-controlled DC power converter using the clamping-mode boost
inductor. The clamping-mode boost inductor consists of the magnetically coupled inductor and simple clamping circuit.
The proposed power converter using this has a very high input-output step-up-ratio, and the switch voltage stress is
reduced. The proposed power converter is controlled by the digital control method using the one-chip microcontroller,
so the control circuit is simple. In this paper, the operation principle of the power circuit of proposed power
converter is explained briefly, and the digital control method applied to its controller is introduced shortly. And the
main power circuit parameters of prototype power converter designed based on the given specifications and the
operation principle are shown, and the operation characteristics of proposed power converter are validated through the
experimental results of the prototype implemented with these parameters. The total input/output efficiency at the rated
output of the proposed power converter prototype was measured to be about 92%, and the switch voltage stress was
reduced by about 30% compared to the conventional method.
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Table 1. Design specifications and main circuit parameters

of the prototype

[tem Value/component name
Input voltage Vi 24V
o Output voltage V, 400V
g. Rating output power P, 200W
~ | Nominal duty cycle D, 0.75
Switching frequency fs 100kHz
Transfomer turmn-ratio N 6
Magnetizing inductance Ly, 60uH
(%7 Leakage inductance L 3uH
= Transformer core PC40 PQ3535
§ Clamping capacitor C, 10nF
3 Clamping diode D, MBR10100
3 MOSFET switch S IRF640
Output diode D» UF5408
Output capacitor G, 150uF/450V*2(series)
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