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Stabilization for the ON-Resistance of a Power MOS FET using bias circuits
with high accuracy
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Abstract

Power electronic devices are widely used in industries and comimercial fields. Recently high-speed MOS devices

have been exchanged instead of SCR. In this paper, we design a bias circuit of a MOS switch with high accuracy.

The circuit for stabilizing on-resistance of the MOS FET at input voltage 3 to 5 [V] and temperature —50 to 85

[C] is designed. The bias circuit consists of a CR oscillator, a charge pump circuit with the 4-time voltage and

a constant voltage circuit. A CR oscillator contains resistors, capacitors and a CMOS inverter. The oscillation

frequency is determined by the values of C and R. By using the oscillation frequency as a control clock, a

charge pump circuit with the 4-time voltage is operated as expected. Using the 4-time voltage of the charge

pump circuit, the constant voltage circuit holds the output voltage of 9.9 [V] without influence of the input

voltage and a room temperature. Finally, the designed MOS switch has a low and accurate on-resistance. Their

performances are verified using the HSPICE simulator with 0.5 m CMOS process device parameters.
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