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Abstract : This paper describes an signal processing method for the hall sensorless position control of ETC control
system using a BLDC motor. The proposed ETC control system, which is mainly consisted of a BLDC motor, athrottle
plate, a return spring and reduction gear, has a position sensor with an analog voltage output on the throttle valve
instead of BLDC motor for detecting rotor position of motor. So the additional commutation information is necessarily
needed to control the mentioned ETC module. In order to estimate and determine the commutation state, it is proposed
to properly manipulate the resolution of A/D converter considering the mechanical parameter, that is, the number of
motor slot and the ratio of reduction gear. Through this method, the estimation of commutation state for operating the
system is possible and the discrete signal for commutation is stably obtained. The validity of the method is examined
through the experimental results.

Key words : Electric throttle control(Z1 A}~ Z E-A]o]), Hall sensorless control(=-414] 2] 2x2A]©]), Commutation
estimation method(%F3=73 71 5), BLDC motor control(2.2] A] 2] 2= X.E] A ]), High-response position control (1L
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Nomenclature MSB : most significant bit
. LSB :least significant bit
R : resistance [(2] significant bl
L ; mdggance[H] Subscripts
0 . position [rad]
7,  :developed torque[Vin] SW :swtich
w,  :rotation speedrpm] SW_state(n) : switching state value
F.C. :full closed
"Corresponding author, E-mail: Ishdmi@naver.com F.O. :full opend
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M : mechanical parameter

param

Pos_cmd : command position

Pos_real : real position

Pulse_Pos_cmd : external pulse-type command signal
of position

L_side: lower-arm side switch of inverter

H_side : upper-arm side switch of inverter
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Fig. 2 Equivaent circuit of BLDC motor
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A Study on the Signal Processing Method for the Hall Sensorless Position Control of ETC Control System using a BLDC Motor
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Table 1 Main specification of ETC control system
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