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(Design and Control Ultra—High—Speed Motor and Sensorless Inverter

Portable products that use high—-speed motors, such as vacuum cleaners and hair dryers, use battery
power as input power. The portable batteries, the most widely used DC battery of the 18650 model is
used. Most of the portable products, it is necessary to develop technologies to reduce the size and
weight of batteries, motors, and controllers. In this paper to solve this problem, the advantages of
portable products are by reducing the size and weight of the product through the design and application
of a high—speed motor that can operate at high speed and use an appropriate level of the battery. In
addition, it is possible to secure overall product competitiveness by applying a converter that can

operate a high—speed motor and sensorless inverter technology to reduce material costs.
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Fig. 1. Proposed system configuration
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Table 1. Hardware device of proposed system

Parameter Value
Power Switch(S1~S6) BSCOSANMNS
Power Switch (S7) IRLS4030
Diode (D) MBRD20US0CT
Capacitor (C) 50V/220uFx3ea

Inductor (L) 4 uH
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3.1 DC Battery

Table 2= A 28lo] 285 DC HlEg] 18650 =g
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Table 2. Battery parameter with value

Image Parameter Value
: Model LGDAHD2C18630
;Eﬁ‘ Nominal Volt. 3.65V
Max. Volt. 4.2V
Capacity 2100mAh
Dimension 18.5X65mm
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3.2 Ultra—High—Speed Motor

Fig. 29} Table 3& AAw

Ead WS F8

28 ghE HERiE, 2 ol A AR EEM

o K

925 3&F9 A AA42Q PMSM EEHZE AR5k

dnkA o 2 3% SVPWM Ao
o] 2714 o 7] ool =& 2913

$49] e g

L

FIrE 7H

S5 AR W] egElo] AR nE} A

8] uhi] <o) Al Bk

ol o=, 2
& 3 A3} Aojr)71e A9 FueE sty

e
AT AolF 915 2502 AQsg oM, 1Y)
A% 23 REQ P Gl FESFE WHo

2 3&F 2= skt

Fig. 2. Ultra-High-Speed motor

Table 3. Ultra-High-Speed parameter with value

Parameter Value
Max. Speed 100,000rpm
Back-EMF 0.16V@1,000rpm
Resistance 0.65Q
Inductance 0.2mH
Size ®30X50mm
Weight 70g
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3.3 DC Boost
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Fig. 3. Concept of dc boost
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3.4 Sensorless Inverter
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4. Experimental Result
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3.5 Control Scheme for Motor Drive
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