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Structural Optimization of Ultra Slim Spindle Motor for Mobile Storage
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Abstract

Storage drives for mobile devices, such as laptop computers or PDAs, are changing now. The data density
of storage drives is becoming higher and sizes of those are becoming smaller and thinner. Spindle motors for
rotating disk are also becoming smaller and thinner. But, large torque is required to reduce seek time. In this
research, inner rotor type spindle motor suitable for thin thickness has been developed. Rotor and stator are
optimized structurally for large torque performance with small size. Especially, high vibration and shock
performances, which are essential to mobile devices, are analyzed in detail.
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Table 1 Specification of motor

AAAY 5 Volt
Pole/Slot 24/18

EQ NS 0.0031 Nm/A

AAAF 4500 rpm
ZE9 A 38.0 mm
RE o] 7.6 mm

Rotor | | Clamp Disk :
Hub Magnet clamp
Rotor Ball Stator
Magnet bearing Core

1491 ZE9 34

Fig.1 Schematic diagram of motor
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Fig.2 Photograph of motor
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Fig.3 Block diagram of DC motor by matlab
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Fig.4 Spin up time by each input voltage
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Table 2 Important test resuits of motor

Items Characteristics
Running current 36 mA
Spin Up Time 0.2 sec
NRRO 0.096/m(R), 0.38/m(A) i
RRO 2.31m(R), 9.2um(A)
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Fig.5 Profile of shock test
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Table 3 Change of the motor due to a shock test

Fkil 4%
A &(dB) 443 64.4
NRRO(/m) 0.33 0.50

Vibration FFT Anatyala

a4 6 A9 FFTEA 23
Fig.6 FFT analysis result of vibration
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Fig.7 Scratch of inner lace
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