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Abstract

This research presents the implementation of a complete functional speed sensorless DC
motor controller for automotive applications, including communication protocol, speed control,
and various protection features. The controller utilizes Renesas Electronics RL78/F14
microcontroller unit (MCU) R5F10PAE as the core controller, estimating the speed value based
on the motor's back electromotive force (EMF) during operation. A speed controller is designed
to achieve speed control, and the Lin Bus communication protocol is adopted for
communication with the vehicle system. Protections including stall protection, over-voltage
protection, under-voltage protection, over-current protection, and reverse-voltage protection are
implemented to ensure system safety and stability. Experimental results validate that the
implemented controller exhibits excellent speed control and reliability, making it suitable for

adoption in automotive fan controllers.

Keywords: sensorless drive, back EMF estimation method, DC motor, LIN Bus

communication
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