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Abstract This paper proposes a PWM (Pulse Width Modulation) voltage mode DC-DC step-up converter for portable devices.
The converter, which is operated with a 1 Mt switching frequency, is capable of reducing the mounting area of passive devices,
such as inductor and capacitor, and is suitable for compact mobile products. This step-up converter consists of a power stage
and a control block. The circuit elements of the power stage are an inductor, output capacitor, MOS transistors Meanwhile,
control block consist of OPAMP (operational amplifier), BGR (band gap reference), soft-start, hysteresis comparator, and
non-overlap driver and some protection circuits (OVP, TSD, UVLO). The hysteresis comparator and non-overlapping drivers
reduce the output ripple and the effects of noise to improve safety. The proposed step-up converter was designed and verified
in Magnachip/Hynix 0.18um 1-poly, 6-metal CMOS process technology. The output voltage was 5 V with a 3.3 V input voltage.
output current of 100 mA, output ripple less than 1% of the output voltage, and a switching frequency of 1 Mk These designed
DC-DC step-up converters could be applied to the Personal Digital Assistants(PDA), cellular Phones, Laptop Computer, etc.

Keywords : CMOS DC-DC step-up converter, PMIC, Portable devices, PWM, On chip, Voltage mode
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Fig. 2. Basic DC-DC step up converter
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Fig. 3. Principle of a PWM step-up converter (a) State ON
(b) State OFF
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Fig. 4. Proposed PWM DC-DC converter block diagram
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Table 1. Summary table of the converter

P: Proposed spec | Simulation | Units
Supply voltage 33 33 \Y%
Output voltage 5 5 \%

Output voltage ripple 50 40 mv

Load current 100 100 mA

Switching frequency 1 1 Mz

Duty ratio 0.34 0.34 -
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Fig. 13. Proposed DC-DC converter IC layout
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Fig. 14, Layout of each block (a) ramp generator layout

1 (b) soft start layout (c¢) Error AMP layout
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