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HDD(hard disk drive)e= 58 @& 7]
B g dojg AFre] ndUxd}
g} Aol wAE AFs 23 sled,
o AU thad 100%2 718 Holu
olel uwhe} HAUZe FAZ HriHo W
40 Gb/in® & WolMz: Jenw Z d gt
100 Gh/in* & HDD 7} A€ Aoz oardr)

HDD ## 7|&& 7|A, A7), A8 5 o8 Hof
b F1HeRE Ao dovt g el ¥

e a4 & du
* Dynamic Analysis of HAS and Disk
- Suspension analysis
* L/UL mechanism
* Vibration and TMR of disk
* Servo Design
- Precision position control
- Dual state actuator control
* Slider and Microtribology
- Head/disk interface
- Contamination problem
* Aerodynamic and Heat Transfer
- Spindle with fluid bearing
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Fig. 1 Multilayer PZT-driven dual-actuator
(Hitachi. 1991)
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Fig. 2 Suspension with PZT actuators
(Hutchinson, 1998)
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Fig. 3 Dual-stage actuator using shear mode PZT
(Fujitsu, 1998)

PZT Actuator

Fig. 4 Piezo-based milliactuator
(IBM, 2001)
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Base Plate

Hinge Structure

Head Suspension
(30% pico slider)

Fig. 5 Shear Mode Piezoelectric milliactuator
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Piezoelectric

Microactuator
Fixed Part
Beam Part
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Head Element

Fig. 6 Piezoelectric piggyback microactuator
(TDK, 1999)
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Fig. 7 Self-loading flying head slider
(NEC, 1989)

Multilayer Piezoelectric Actuator

Hinge
Load/Unload Pin
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Housing

Mechanical Action
Magnifying Bar

Load/Unload Pin
: (up)
Housing
: %: :,{l
Z /, = {}
/Hinge V

Strength Movement Direction

! Attached Housing
Direction

Fig. 8 L/UL mechanism using multilayer
PZT (NEC, 1991)
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Fig. 9 Ramp L/UL mechanism
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Fig. 10 L/UL suspension using SMA actuator
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(a) Loading process (b) Unloading process
Fig. 11 Control responses for the desired L/UL profiles
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(a) Loading process  (b) Unloading process
Fig. 12 Control responses and contact signals near
the disk surface for the desired L/UL profiles
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Hinge
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Tracking

Piezoactuator

Wire Suspension

Focusing
Piezoactuator

(a) schematic diagram

(b) photograph

Fig. 13 Piezoactuator-driven optical pick-up
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Fig. 14 Measured responses



Focusing PZT

Lens

Fig. 15 2 axis PZT actuator
(CSID, 2001)

Cantilever PZT

Gold Mirror " Actuator

Silicon
Substrate

Plate

Fig. 16 PZT actuated micro-mirror
(LG, 2000)

AY 2r]e& CD 9 &7 AYE Faz 9
9o Faeet B3 S Fdge o 93
Aol Ay AzH, ¢A FFVNE FEHE F
e Axe) HA HE sbEAHE YISt o
Z gojo] MAdME AAL Y GHAG
ug Wde dFdste ¥ A d¥ Y& W
AsALY, 2 A AEE HEE FAEA 2F
ste] EEI FAAY AoE FAl F3}EF
e T oy Yo F =do] AH<UAsUrHFig.
15). olei@ ATEL T S0 YE OpD ¢
Aure] BEASHAAN ZHF 7|5 Vg2 A
A=At Fig. 16 < 2000 A LG A} A] 27§
PZT 7% vlolazwgiel FZolth Gold WElE
Az Azt o) FAE PZT o 93t F3
bako 2 @9y wAlEh olu ¥ t]iz W
03 45°C & o]FE A vleE FIHol #H
dogREy YratHE oA WE AP FA 9 H
& HatAg dAEte Fo, #HolX W FEHS
HeatA HAAL ¢ dA H 28R F AR
ALz e dolg EHE FHIA o o¢
o] % o} 2o B Aol gy 7]
Z9 79 RHE AQAstnz ste A7 JdH
Aed, A Agus ol HIFREVE 1A

[

18

(a) second bending
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Fig. 17 Vibration modes of the PZT for
linear motor

Screw .. /_*:“j Supporting Jig
/¥ Vibrator
e Ny
ATA_S:I
Slider Linear Motion

Fig. 18 Piezoelectric linear motor
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