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Development of 13V-1250A DC Power Supply
with High-Frequency Transformer Coupling

Keiichi Ishida, Toshihiko Noguchi  (Nagaoka University of Technology)
Yoshihisa Asai, and Atsushi Iobe (MACOHO Co.)

This paper describes a low-voltage and large-current DC power supply with a high-frequency transformer coupling. The power
supply is simply composed with a full-bridge inverter and an amorphas-core based step-down transformer, of which magnetizing
frequency is 15 (kHz). In order to reduce leakage inductance and a skin effect of the transformer, a special shaped secondary circuit
and 0.2-mm thick laminated windings are employed in the transformer. As a result, 13-V-1250-A output was obtained and low
reactance drop voltage was achieved inspite of the large current and high frequency. The total efficiency of this DC power supply
was confirmed to be 87 (%) through experimental tests, which demonstrates an excellent operating characteristic of the developed

prototype system.
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Fig. 1. Configuration of power circuit.
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Fig. 2. Block diagram of controller.
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Table 2. Specifications of high-frequency transformer.

Capacity 15 [kVA]

Core size 64 [mm] X 130 [mm] X 60 [mm]

Thickness 0.2 [mm], Width 20 [mm],

Primary windings 8 Parallel

Thickness 0.4 [mm], Width 20 [mm],

Secondary windings 12-piece laminated, 4 Parallel

Turn ratio NN, =17:1
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Fig. 4. Cross section diagram of high-frequency transformer.
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Fig. 3. Appearance of high-frequency transformer.
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Fig. 5. Appearance of copper plate in secondary circuit.
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Table 3. Specifications of transformer in conventional system.

Capacity 12 [kVA]

Core size 91 [mm] X 140 [mm] X 85 [mm]

Primary windings Thickness 2 [mm)], Width 7 [mm]

Thickness 1.0 [mm], Width 10 [mm],

Secondary windings 15-piece laminated, 2 Parallel

Turn ratio Ni:N; =40:2

Direction of < N
current

>}_‘ Center tap
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Fig. 9. Configuration of secondary windings of conventional
transformer.
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Fig. 10. Appearance of conventional transformer.
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