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(A Low Area and High Efficiency SMPS with a PWM Generator
Based on a Pseudo Relaxation-Oscillating Technique )
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Abstract

We suggest a low area and high efficiency switched-mode power supply (SMPS) with a pulse width modulation
(PWM) generator based on a pseudo relaxation-oscillating technique. In the proposed circuit, the PWM duty ratio is
determined by the voltage slope control of an internal capacitor according to amount of charging current in a PWM
generator. Compared to conventional SMPSs, the proposed control method consists of a simple structure without the filter
circuits needed for an analog-controlled SMPS or the digital compensator used by a digitally-controlled SMPS. The
proposed circuit 1S able to operate at switching frequency of 1MHz~10MHz, as this frequency can be controlled from the
selection of one of the internal capacitors in a PWM generator. The maximum current of the core circuit is 2.7 mA, and
the total current of the entire circuit including output buffer driver is 15 mA at 10 MHz switching frequency. The
proposed SMPS has a simulated maximum ripple voltage of 7mV. In this paper, to verify the operation of the proposed
circuit, we performed simulation using Dongbu Hitek BCD 0.35um technology and measured the proposed circuit.
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1] | n2r | s | o4 | s

Work
Results Meas. | Sim. | Meas. | Sim. Sim.

process 05 0.35 0.35
um um 6onm | 0.5um um
voltage[V] | 55 45 45 45
Output 0.65
Voltage 1.2 18 ~ 3 3.3
[V] VLDO
load

current 600 500 250 900 800
[mA]

Switching
Frequency 20 2 5 1 1~10
[MHZ]

ripple
voltage 4 <5 - 190 9
[mV]

Area

] 6.25 - 0.34 - 0.56
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