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ABSTRACT

On-car motor quantities and applications have tended
to increase in recent years. This is increasing the total
size and weight of motors per vehicle, and operating
environments are also becoming more severe, including
mounting inside the engine room, resulting in an
increasing trend towards replacement with compact,
lightweight brushless DC motors that have better
durability under harsh environments. However, as phase
current and rotor position sensors are generally needed
to control brushless DC motors, the cost tends to rise and
reducing cost is an issue. An algorithm was therefore
constructed with the aim of reducing cost while
maintaining brushless DC motor performance and
reliability. This algorithm estimates both the phase
current and the rotor position, without using phase
current or rotor position sensors, by using the DC current
sensor for fail detection that was originally present in the
controller, and the motor drive voltage information. The
newly constructed method provided prospects for
reducing brushless DC motor cost.
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Table 1 Motor classification by use

Power use

Servo use

Control Torque control

Speed control; Position control

Household electrical O
appliance;]

Specific examples Factory automation

Car application

Household electrical O
appliance;O
Factory automation

Car application

Vacuum cleaner;]
Washing machine

Oil pump;O
Water pump; Fan

Robot Variable lift system
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Table 2 Relationship between basic voltage vector VO+OVw-OVu+OVO- 000000000 Te[m-1]0 O O
and detected current (ldc)

Voltage vector | Phase U | Phase V | Phase W |Detected current (Idc)

\O- Low | Low | Low 0 000000000000 uld w2 W OO0 O wl0
Vu+ High | Low | Low lu W20 0000000000000000000MM000
Vv+ Low High Low Iv

V- High | High | Low W e 0MO00D000OND0O00MOIWMOOOOOOO
Vi Low | Low | High Iw 000000000MO00e0MO0000000000

Vv- High Low High -lv

VO+ High High High 0
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