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Design and Construction of a 350W Brushless DC Motor Controller for an Electric Bicycle
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Abstract

This research aims to design and construct a 36-volt, 350-
watt Brushless DC (BLDC) motor control unit for an electric
bicycle, integrated with a lithium-ion battery. The system
utilizes a Hall Sensor to detect the rotor's angular position,
sending this information to a microcontroller for processing. The
microcontroller then generates appropriate Pulse Width
Modulation (PWM) signals, which are transmitted to a Gate Driver
circuit. This circuit amplifies the signals to control power MOSFET
transistors within a 3-phase H-bridge, which in turn sequentially
supplies electric current to the three motor windings. This process
creates a rotating magnetic field that drives the motor precisely
and efficiently according to the desired direction and speed. Test
results indicate that the developed electric bicycle can move
forward as specified. It achieved a maximum speed of 30 km/hr

over a distance of 500 m with a 60 kg rider and achieved a range

of 3 kilometers per single battery charge at a speed of 20 km/hr.
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