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Abstract In this study, a 12 V PWM boost converter was designed with the optimal values of the external
components of the power stage was well as the compensation stage for smart electronic applications powered by a
battery device. The 12 V boost PWM converter consisted of several passive elements, such as a resistor, inductor
and capacitor with a diode, power MOS switch and control IC chip for the control PWM signal. The devices of the
power stage and compensation stage were designed to maintain stable operation under a range of load conditions as
well as achieving the highest power efficiency. The results of this study were first verified by a simulation in SPICE
from calculations of the values of major external elements comprising the converter. The design was also implemented
on the prototype PCBboard using commercial IC LM3481 from Texas Instruments, which has a nominal output
voltage of 12 V. The output voltage, ripple voltage, and load regulation with the line regulation were measured using
a digital oscilloscope, DMM tester, and DC power supply. By configuring the converter under the same conditions
as in the circuit simulation, the experimental results matched the simulation results.
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Fig. 1. Using of DC-DC converters in various
applications
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Fig. 3. Block diagram of the proposed boost converter
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Fig. 4. Circuit schematic of the proposed converter
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Fig. 6. Simulation result of output voltage

Table 1. summary table of the dc-dc boost converter

Parameter P“;nged Sif{ne';ll?l‘gm Units

Supply voltage 5 \%
Output voltage 12 \%
Output voltage ripple 180 mV 200 mV mV
Load current 1.5 1.49 mA
Switching frequency 01 ~1 1 MHz

Duty ratio 0.85 OfLYf 0.67
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Table 2. Summary of circuit elements
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Fig. 10. Measured results of the DC-DC conveter with
digital osilloscope
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