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A Compensation Method of the Output Voltage for Frequency Multiplying Circuit Constructed
from a Multi-Phase Inverter and Multi-Core Transformers
Yusuke Fujita™, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper discusses a series resonant type of a high frequency DC/AC converter. This converter consists of a multi-phase inverter and
multiple numbers of core transformers. In this paper, the transformer loss is evaluated in high frequency operation. Thus, a output voltage
compensation method is proposed to improve the power factor. The effectiveness of the proposed method is confirmed in experiments.
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(&) Main circuit

(b) Multi-core transformer

Figure 1. Multiplying fregeuncy circuit using five-phase inverter
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Figure 2. Principle of the proposed circuit
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Figure 3. Effect of the leakage inductance and magnetizing
inductance

TEY, YIa2b—va yETMIEIbERNTETND
LWz b,

X 6 12v 2 b— g b ERERIC L D AMTEZE B
DMNEBNEND T F 7 %R T, YIalb—ral iRk

Table 1. Specification of transformer

Parameter Symbol Rating Unit
Primary Voltage V, 50 \
Secondary Voltage V, 100 \
Primary Number of Turn N, 5 turns
Secodary Number of Turn N, 10 turns
Primary Frequency f1 500 kHz
Primary Frequency 12 2.5 MHz
Duty cycle D 0.5
Flux density By 0.3 T
Cross-sectional area S 112x10° o

Table 2. Parameters of transformer

Parameter Symbol | Rating Unit

Primary Leakage Indactance L, 0.42 pH
Secondary Leakage Indactance L, 5.47 uH
Magnetizing Indactance M 83.5 nH
Primary Resistance R, 0.25 Q
Secondary Resistance R, 1 Q

U phase Voltage [V]

[useC]

Figure 4. Simulation waveform with 100 ohm resistive load
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Figure 5. Operation wavefome with 100 ohm resistive load
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Figure 6. Load characteristics of the output power
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Figure 7. Operation wavefome with 100 ohm and 158 pF
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Figure 10. Relationship between series resonance capacitor and the
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Figure 11. Operation waveform with 33 ohm and 120 pF

U phase
voltage 7,
(50V/div) of -

U phase
current /,,

(1A/div)

Output
voltage V.,
(25V/div)

Output 0

current /,,,
(0.5A/div)

Figure 12. Operation waveform with 33 ohm and 125 pF load
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Figure 14. Characteristics of output current with 1.6uH inductor
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Figure 15. Characteristics of output power with 1.6uH inductor
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