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Abstract This paper presents a step-down DC-DC buck converter with a CCM/DCM dual-mode function for the internal power
stage of portable electronic device. The proposed converter that is operated with a high frequency of 1 Mk consists
of a power stage and a control block. The power stage has a power MOS transistor, inductor, capacitor, and feedback
resistors for the control loop. The control part has a pulse width modulation (PWM) block, error amplifier, ramp
generator, and oscillator. In this paper, an external capacitor for compensation has been replaced with a multiplier
equivalent CMOS circuit for area reduction of integrated circuits. In addition, the circuit includes protection block,
such as over voltage protection (OVP), under voltage lock out (UVLO), and thermal shutdown (TSD) block.

The proposed circuit was designed and verified using a 0.18 gm CMOS process parameter by Cadence Spectra circuit
design program. The SPICE simulation results showed a peak efficiency of 94.8 %, a ripple voltage of 3.29 mV
ripple, and a 1.8 V output voltage with supply voltages ranging from 2.7 to 3.3 V.
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2. Proposed dual mode buck converter
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Table 1. Design specifications of the proposed circuit

Parameter Spec. Units
Supply Voltage 3.7 \Y
Output Voltage 1.8 \%

Switching Frequency 1 MHz
efficiency 90 %
Load Current 350 mA
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Fig. 11, Efficiency of the dual mode DC-DC buck converter

Table 2. Performance comparison of DC-DC buck converter

Subject n This work

IC process 0.35 um 0.18 um
Input voltage 2.5~3.3V 2.7~3.3V
Output Voltage 0.9-3.1V 1.8V
Clock IMHz IMHz

Max. output current 750mA 500mA
Compensator(capacitor) N/A on-chip
Peak efficiency 93.5% 94.8%
Ripple 1SmV 3.29mV
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