#Ad¥ =

23 7571 o188 3=

23 =do]8 9] Dual-stage 757 Ao]7] A4

Design of Dual-Stage Actuator Controller for Hard Disk
Drive using Piezoelectric Microactuator
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Abstract: This paper discusses a observer based discrete-time controller design and presents a modified control
structure for dual-stage hard disk drive systems using piezoelectric microactuator(MA). In plant modeling, dynamic
coupling between VCM and MA is not considered. Each controller is orgonized independently and designed using
pole placement. Simulation result shows that 4th-order controller achieves about 3kHz servo bandwidth and 0.22msec

of 2% settling time.

Keywords : HDD, Microactuator, Dual-Stage, Master-Slave, VCM

1. q&

dEjrjt)o} Mg P o5 & FEE AFY £ A= u
4% 3= g2z =eojlu(HDD)Y 871 $7Hdel wg HDD9
718 Y=g ZHAAY Y EY dxr)t Eelxm o)
[316]L7I[8]. oloh w2} 25000TPIeldel EY Yx7l 8751, o
E Y3xe 2kHzolAte) MB ¥ E(Servo bandwidth)o]l &3 H
o}, o] el Ed ZE(gack pitch)& lpumoldl7t H2g tje 3y
3 93] o} rigo] WasA "4l 2y VeMtezE 24
el AtE w2l o]HF AR UEY & gk olF AT
5 & dIYES R 24Y F5 7)1 (Microactuator) & 083
Dual-stage 7%7] A% (Dual-stage actuator system)°] HR3}
Al H i} o2 g AjadloA VCM2 Course actuator, 248 F
%71+ Fine actuatorel &8 g}

Dual~stage 7%7] Ao} A28 2A37] A% o8 7] )
o] FZgo] AYHAUt. Dual-stage 7571 Ao] AlAwel 4
Hildle ¥E 2x 3z ofag-&3ol8 TR olF AP FF
22E rlag-&dolr T2 dEHA 4712 4ol 7l
By 22 Fxe Ade 3} Zzhe RxE GAMAE
A AlxHo] HFF S A= gevhe Dol A vlxE-&d o]
B F2E 223 FF27 436 dis) 244 g £ Qa, &
Zel xg =gyog HAAY + Ut CD-ROMoAM AHgsie
olF AP Fxe e Fxg 4H3I FYFHoz HA e
A%k HDDelM e VCM¥ 248 75719 f4x5 HP3ezr =
AL & glomz FHgo] Lol3ix Ak E2lE rixe-gdolE
FzE vpaE-2Yold FZo| feedforward FTE TEoIH
A3 E2lg AdAE FAL & Ut 2AFE vl2E-&d ol
Ze 22d vtxE-gYoll FZRE ¥ MY oz 7
Zte] 2z 2 oz PPN F e VRS M F UsE
b2E] Aloly)g} &@olB Ae]7]E FIIE RoltHl) o] Ao
FZAME AAFHA Axge HHES PE2E Al7E T 2

4 e

et

E =FdMe 4 248 FF7)E o889 dual-stage FF
71 A2"EE FAFNG VOMH gH 24aY FF7] Alele]
dynamic coupling®] #§-% 27)] mjEo] ZHE RdHPA] VCMHA
AR 24% FE2)9 dynamic couplingS ILBsHA RETh B =
FolA ARtshe Ao} e V)& HYHAE 2E VCMo] wia
B 98g n 24¥ FEIIV SdoE 4TS FxE 7Y
Ak At F2E £AE vlAE-£Eold 722} JAlth Ao
duEe AT 9oy BE TS AL F UAE IFTH v
A g ol

¥ =29 F4L d2n 2o 23N E VCM#H 248 7%
719} =d® wE3 dual-stage TE7] EdH dis dH3ct 3
BollMe Zzte] Aoy FA ws 72 743 HorlE o) g
& dual-stage 757) Aoj7] AA WH-g& 43t 7€ uhy
4 o Ao} FZE AP el Agd wHog 73 Ao
AMzde] 04 S92 RoFg 430Me 2 48 dAg F
& A2 AFg HgED vpALoR SFMEe ZAE FHa
Lia= 8

2. A7l #4591 EHE 2dY

Dual-stage 7%7] Al2¥e] o) &3lE Hel& =Y ZEH(VCM)
= #A 4851 v A4 HAe] Whner2de] s iz =
glolgol AHgdle 2dE olgdm, UH 24A¥ FEIE
Hutchinson Technology Incorperated (HTD® magnum 58 o]&
322

VCeM# A 248 3E2E 2dEe FFH ANE B4
(Dynamic Signal Analyser)E °|-8&td Fa $8& T3 wlo|
HE 7lEeg ¢ =9 YAE FAHs7] A8 Laser Doppler
Vibrometer(LDV)E o} 4322 olg sl VCM#H 24¥ 7
5718 2443

173



