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Theoretical Analysis of Decreased Boost Ratio in Unloaded Cockcroft-Walton Circuit

Masataka Minami*®, Member, Takeshi Ito*, Student Member, Shin-ichi Motegi*, Member, Masakazu Michihira*, Member

(20154£ 10 A 2 H=24F, 20154F 11 7 20 H F24T)

The Cockceroft-Walton (CW) circuit, which is well known as a high step-up converter, is used in a lot of systems.

It is conventionally considered that the boost ratio of the circuit decreases according to the load current. However,

the boost ratio decreases also under unloaded conditions. In the study, the reason for the boost ratio decrease in the

unloaded CW circuit is investigated. The theoretical results show that the diode’s junction capacitors cause the boost

ratio to decrease. In addition, it is numerically and experimentally clarified that the theoretical results are valid.
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(c) Equivalent circuit at positive input voltage

Fig. 1.

CW circuit and its equivalent models.
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Fig.2. Simulation results and theoretical curve.
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