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Control of Brushless DC Motor for Electric-Motorbike

Abstract

Electric-motorbike has been broadly adopted as complementation for public traffic in big
cities, for its convenience and rapidness. Besides, electric-motorbike has zero release and low
noise, helpful to environment protection and peaceful life. It deserves recommendation. And
Brushless DC Motor (BLDC Motor) is largely used for Electric-motorbike driving, as it is
simple to control, highly reliable and provides high output toque.

Firstly, the developmental trend of electric-motorbike is discussed, the reasons that
BLDC motor largely used in electric-motorbike driving are explained, and controlling means
of electric-motorbike are discussed, too.

Secondly, based on the working principle of BLDC motor, the mathematical model is
established and the strategy for adjusting speed by changing the armature voltage through
PWM is confirmed.

Thirdly, Using ATmega88, which is produced by ATMEL Corporation, as the core of the
control system, design a series of circuits, such as current detecting and protecting circuit,
position signal detecting circuit, MOSFET driving circuit, power converting and sampling
circuit, under-voltage protecting, etc, fully upon the advantages of ATmega88, like low cost,
abundant functions and strong operating ability, which simplifies the circuit, enhances the
reliability and reduces the cost of the system.

Fourthly, Compose program with C language, optimizes the control function and merges
the controlling means both by program and circuit. Use ICC-AVR integrated development
environment and SL-ISP on-line programming, reducing the cost of development. Design the
program into modules, enhancing its readability. The accomplished modules are start-up and
phase-changing module, speed adjusting module, over-current protection module,
under-voltage protection module and stable-speed-travel module.

Finaily, debug the control system and analyze the results. It indicates that the system

works effectively. ATmega88 is proved applicable to be used as the central chip on the control
system of BLDC motor for electric-motorbike.

Keywords: Electric-motorbike; BLDC; AVR-MCU; PID
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Fig.3.8 Power Converting Circuit
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Fig.3.9 Required Speed Sampling Circuit
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B E R RTER T BHERNE %, ENEFNIERESEX BTN
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Fig43 The Principle of Speed Adjusting
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Fig.5.2 Speed versus time on steady-speed condition
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