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High Power Density MHz DC-DC Converters with Proposed Intelligent Control
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In this research, the tri-state switch control method to achieve a high

speed and high accuracy regulation of the output voltage has been proposed. The controller blocks do

not include any of amplifier or opt-coupler which occurs micro-second propagation delay or phase
delay. These proposed features may not degrade the dynamic characteristic. The steady-state error is
automatically compensated without any of integral control. Therefore, this proposed control method
will be suitable for high frequency control like as MHz PWM control. By using simulation, the
validation of the proposed operation for MHz-level switching frequency flyback converter is
revealed. From the experimental results, 1.58% of the load regulation and 1.5% of the line
regulation are confirmed at 1MHz switching frequency.
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Parameters Symbol Value
Converter
Input Voltage Via 24V
Output Voltage Vour 5V
Maximum Rated Current - 4A
Switching Frequency s 1MHz
Transformer
Turns Ratio n:l 2:1
Leakage Inductance Ly 424nH
Magnetizing Inductance Ly, 12.16pH
Controller
Reference Voltage Viert” 2.58V
Veetr” 2.53V
Analog Comparator TS3011
Digital Isolator ISO7220M
Tri-State Buffer (Inverter) NC7WZ04
Integrator Rin 22kQ2
Cine 2uF
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