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In this paper, we present a design technique that miniaturises the DC-DC converter, a key
component in the electric vehicle system, using the advanced material (Ga-N HEMT) in the LLC resonant
converter and freely changes the resonant frequency. This design is also proposed to improve the efficiency
and temperature characteristics by adding SR Topology in the secondary side output during the operation
of power supply.

In this experiment, as a consequence of the constructed circuit with the operation of high switching
frequency of 200 kHz, the size of LLC and PFC was able to be minimised by 40[%]. Thus, the
characteristics of operating temperature demonstrated 60-65°C without a heat sink, when the temperature
was measured at 250W (12V/20A). The features were all due to the advantages of the change of switching
frequency, switching circuits implementation, and the maximisation of switching frequency. Based on these
design results, we would like to implement more than 1 [kW].
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[Fig. 1] The Clasical LLC resonant converter circuit
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[Fig. 4] Reverse turn—on of GaN Switch, Vgs = OV
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[Fig. 5] Reverse turn—on of GaN Switch, Vgs = 0V
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[Fig. 7] Test result of Reverse turn—off CoolMOS QM.
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D 9A(continuous) 9A(for D=0.75)
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(a) di = 26A, dt = 269ns,
Qc = 356nC

(b) di = 1.25A, dt = 55.2ns,
Qc = 345nC

[Fig. 8] Testing waveforms of Switching velocity
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