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Development of Low-Voltage and Large-Current DC Power Supply

with High-Frequency Transformer Coupling

Keiichi Ishida, and Toshihiko Noguchi

(Nagaoka University of Technology)

Thispaper describesalow-voltage and large-current DC power supply with a high-frequency transformer coupling.
The power supply issmply composed with a full-bridge inverter and an amor phas-cor e based transfor mer, of which
operating frequency is 15 (kHz). In order to reduce leakage inductance and a skin effect in the transformer, a special
shaped rectifier circuit and 0.2-mm-thick laminated windings are employed in the secondary circuit. Asa result, 10-
V-750-A output was obtained with a prototype and low reactance drop voltage was confirmed inspite of the large

current and high frequency.
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Fig. 1. Configuration of power circuit.
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Gated Capacity 15 [kVA]
N Phase cate Coresize 64 [mm]x 130 [mm]x 60 [mm)]
I* our )¢ PL] shifter I Primary Thickness 0.2 [mm], Width 20 [mm],
lout _ | E‘:CZ‘g“t‘ CD'”?””gf‘d . windings 8 Parallel
Iinv solated Bate brive red! Secondary | Thickness 0.4 [mm], Width 20 [mm],
windings 12-piece laminated, 4 Parallel
Turn ratio Ni:N, =17:1

Fig. 2. Block diagram of controller.

25 [pm]
4.0 [kV] 180[ ]
10
[mm]
1 D, D, 4
1 [mm] 8
190[V] 750 [A] 0.01[Q]
2
15 [kHZ]
€
H12

Ol -4940

Primary
windings

Center tap
Terminal B

Fig. 4. Appearance of copper plate for output.
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Fig. 5. Waveforms of inverter and DC output.





