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Design of PFM Boost Converter with Dual Pulse Width Control
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ABSTRACT

This paper proposed a PFM(pulse-frequency modulator) boost converter which has dual pulse-width. The PFM
boost converter is composed of BGR(band gap voltage reference generating circuit), voltage reference generating
circuit, soft-start circuit, error amplifier, high-speed comparator, inductor current sensing circuit and pulse-width
generator. Converter has different inductor peak current so it has wider load current range and smaller output
voltage ripple. Proposed PFM boost converter generates 18V output voltage with input voltage of 3.7V and it
has load current range of 0.1~300mA. Simulation results show 0.43% output voltage ripple at ligh load mode
and 0.79% output voltage ripple at heavy load mode. Converter has efficiency 85% at light lode mode and it

has maximum 86.4% at 20mA load current.
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Fig. 1. Proposed PFM Boost Converter
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Fig. 2. Schematic of soft start circuit
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Fig. 4. Schematic of pulse width generator
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Fig. 5. Post layout simulation - output voltage (18V)
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Table 1. Comparison of performance between the proposed PFM boost converter and prior existing papers
Parameter [6] [71 [8] this work
Adaptive Current limit Dual
Architecture Current limit PFM Current limit PFM P peak current mode
mode PFM PEM
CMOS Process N/A 0.5um 0.18 um 0.35um
Inductor(uH) 10 4.7 N/A 4.7
Capacitor(uF) 15 22 N/A 22
Input Voltage(V) 5 1.5 1.3 3.7
Output Voltage(V) 15 2 1.8 18
. <0.46 (Light Load)
Output Voltage Ripple(%) <1 <0.6 <22 <0.79 (Heavy Load)
Load Current Range(mA) 1~100 1~150 1~50 0.1~300
Transient Response(us) 12 N/A N/A 8.2
Efficiency(%) Max 87 Max 91.9 Max 90.6 Max 86.4
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