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High Efficiency and Small Size Switch Mode Line Transformer(SMLT)
Jin-Hong Kim'!, Jung-Woo Yang!, Du-Hee Jang® Jeong-1l Kang’, and Sang-Kyoo Han™

Abstract

A high-efficiency and small-sized switched-mode line transformer (SMLT) is proposed in this study. The
conventional structure of an adapter is composed of line transformer and rectifiers. This structure has a limit in
miniaturizing due to low—frequency line transformer. Another structure is composed of power factor correction (PFC)
and DC/DC converter. This structure has a limit in reducing volume due to two-stage structure. As the proposed
SMLT is composed of an LLC resonant converter, a high—frequency transformer can be adopted to achieve isolation
standards and size reduction. This proposed structure has different operation modes in accordance with line input
voltage to overcome poor line regulation. In addition, the proposed SMLT is applied to the front of a conventional
PEFC converter, because the SMLT output voltage is restored to rectified sinusoidal wave by using a full-bridge
rectifier in the secondary side. The design of the PFC converter is easy, because the SMLT output voltage is
controlled as rectified sinusoidal wave. The validity of the proposed converter is proven through a 350 W prototype.
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Fig. 2. A proposed switch mode line transformer(SMLT).
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TABLE I
DIFFERENT TOPOLOGY OF PROPOSED SMLT
ACCORDING TO INPUT VOLTAGE
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Fig. 6. Design flow chart of resonant tank.
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Fig. 7. Experimental wave form by input voltage.
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TABLE I
SPECIFICATION AND COMPONENT OF A SMLT
Parameter Value
Input Voltage IOVims ~ 264V s
Nominal Voltage 110Vims, 220V ims
Output Peak Voltage 3HBOV
Output Power 3B50W
Turn Ratio 0.533
Minimum Frequency 60kHz
Resonant Frequency 110kHz
Resonant Capacitor 136nF
Resonant Inductance 14pH
Magnetizing Inductance 80uH
Switch(M1 ~ M4) [PWGE0R070P6
Diode(D1 ~ D4) SFN20A600C
Control IC dsPIC33FJ09GS302

<

262

Fig. 8 Comparison conventional PFC DC/DC converter and
a proposed SMLT 350W prototype.
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