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Development of the Starting Algorithm of a Brushless DC Motor Using the
Inductance Variation
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ABSTRACT

This paper presents a method to detect a rotor position and to drive a BLDC motor from standstill to medium speed
without any position sensor, comparing the current responses due to the inductance variation in the rotor position. A
rotor position at a standstill is identified by the current responses of six pulses injected to each phase of a motor. Once
the motor starts up, pulse train that is composed of long and short pulses, is injected to the phase corresponding to
produce the maximum torque and the next phase continuously. It provides not only the torque, but also the information
of the next commutation time effectively when the response of long and short pulses crosses each other after the same
time delay. This method, which is verified experimentally using a DSP, can drive a BLDC motor to the medium speed
smoothly without any rattling and time delay, compared with the conventional sensorless algorithm.
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Fig. 1 Flux change due to the direction of current
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Fig.3 A BLDC motor and phase current
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Table 1 Polarity of AAi due to the rotor position
Al —- Ay Aiy —Aiz | Aiz — A
position - - -
AA AAiy AAiy
30°~90° - +
90°~150° - -
150°~210° -
210°~270° - -
270°~330° ~
330°~30° - - +
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(a) Pulse train
Fig. 9 Pulse train and its response

(b) Current response

Table 2 Composition of pulse train according to

Rotor position
electrical position | Porase | Pouse
30°~90° AC BC
90°~150° BC BA
150°~210° BA CA
210°~270° CA cB
270°~330° CcB AB
330°~30° AB AC
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