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Abstract: This paper presents the design, simulation, and implementation of a high-efficiency Pulse
Width Modulation (PWM)-based DC/AC power inverter capable of delivering output power ranging
from 250W to 5000W with a 220V, 50Hz/60Hz AC output. The inverter converts low-voltage DC power
(12V, 24V, or 48V from batteries or solar panels) into stable household/industrial AC power using a
two-stage conversion process: a DC-DC boost converter followed by a full-bridge PWM inverter with an
LC filter for sine wave shaping.

The study focuses on minimizing total harmonic distortion (THD < 5%) and maximizing efficiency
(>90%) through optimized PWM control techniques. A microcontroller (or dedicated PWM IC)
generates high-frequency switching signals, while feedback regulation ensures voltage stability under
varying loads. Simulation results (using MATLAB/Simulink) and hardware testing validate the design,
demonstrating low distortion, high efficiency, and robust protection against overloads and short circuits.
This scalable inverter design is suitable for solar power systems, UPS, and off-grid applications,
providing a cost-effective and reliable alternative to conventional square-wave and modified sine-wave
inverters. Future improvements may incorporate digital signal processing (DSP) for enhanced dynamic
response and wide-bandgap semiconductors (SiC/GaN) for higher efficiency.
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