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An Initial Rotor Position Detection Method with
Zero Back-EMF Using a Magnetic Field Winding
Excited Technique for a Brushless DC Motor
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ABSTRACT

This paper presents an initial rotor position detection method when the back emf is zero using
a magnetic field winding excited technique for a 100W, 30V and 4500rpm brushless DC (BLDC)
motor without a position sensor for speed-sensorless control:-Using the magnetic field stator winding
excited technique helps starting of-the' BLDC motor resulting in identifying the initial rotor position
by exciting each dual winding. After that, the.motor is controlled in open loop operation with a 120
degree rectangular wave technique in order to generate back electromotive force (back-EMF). The
back-EMF is monitored by using zero‘crossing. The rotor position and speed-are calculated from the
relation between back-EMF.and-zero crossing periods. Then, the motor-is driven in closed loop speed
control, with an operating speed range of 500'to 4500rpm. Additionally, considering magnetic flux
distribution resulting from the proposed initial stator excitation is given using 2-D Finite Element
Analysis (2-D FEA) by the SPEED software package. The overall control system is processed by a 16-
bit dsPIC which is a Digital Signal Controller (DSC).

Keywords: Sensorless Control, Brushless DC Motor, Digital Signal Controller (DSC).
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Hardware Boards Max. voltage: 50 VDC
Characteristics Max. Current: 10A
Motor Type: 3PH, BLDC Motor
Rate Motor Spec.: 100W, 30V, 1.2A, 4P
Max. Torque 0.05 Nm (7.08 oz-in)
Motor
Resistance (Ry): 1 ohm
Characteristics
Inductance (LS): 1 mH
EMF Constant (K,): 0.13 V.s/rad
Rotor Inertial (J): 0.12 kg.cmAsz
Max..Speed range: 4,500 rpm
Frequency switching: 20 kHz.
Drive
Motor Starting: Ramp Starting
Characteristics
Speed Controller: PI - Control
Protection: 1>, U > Protection.
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