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A Study on the Development of Sensorless Drive System for
Brushless DC Motor of Electrical Vehicle

Jong-Seon Kim, Ji-Yoon Yoo, Jong—Pyo Bae, Mun-Seok Seo, and Uk-Don Choi

ABSTRACT

Generally, brushless DC motor(BLDCM) driving system uses hall sensors or encoders as the mechanical
position or speed sensors. It is necessary to achieve the information's of rotor position for driving trapezoidal
type brushless DC motor without any position sensor. This paper proposes a sensorless driving system with
absolute rotor position detecting circuit which acquires both commutating phase and commutating time by
analyzing motor phase voltages. Proposed system is applied to a 10k[W] rating motor which actually used in
Hybrid Electric Vehicles. The experimental results will show the validity of the proposed system and the
practical use of proposed sensorless drive.
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Fig. 1 Equivalent circuit of driving system
a trapezoidal brushless DC motor
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Table 2 Terminal voltage of phase b for the M2, M3,
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Fig. 6 FEquivalent circuit of proposed indirect
detecting ports of absolute rotor position
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Table 4 Specifications of utilized motor
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SIHR R 2T
ER k3

3 = HE7] ALY
Ho &4 9.2[kw] @ 2,000 [rpm]
o EA 490[Nm] @ 1,000 [rpm]
A3 A 6,000[rpm]
AAHY 144[V]
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Motor Type SPM, #3510}
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