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Dual-Stage Actuator for HDD Achieving High-Accuracy Positioning

and Wide-Bandwidth Servo Control
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In the latest hard disk drives (HDDs), advanced high-performance technologies for the actuator and servo control are required in order to
achieve not only accurate positioning control on data tracks with a pitch of less than 100 nm but also high-speed access onto another data track

within a few microseconds.

To realize higher recording density of HDDs, Toshiba has developed a prototype dual-stage actuator (DSA) with piezoelectric elements (Pb [Zr, Ti] Os:
PZT) attached to the suspension.  Experiments on the prototype DSA confirmed that it achieves an improvement of about 30% in positioning accuracy
and about 1.7 times wider servo bandwidth compared with conventional single-stage actuators (SSAs).
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Structure of conventional server HDD
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Frequency response function (FRF) of conventional SSA
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Configuration of DSA
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FRF of DSA suspension (simulation data)
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FRF of DSA (simulation data)
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FRF of DSA (actual measurement)
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Block diagram of single-stage and dual-stage servos
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Open-loop transfer functions of single-stage and dual-stage servos
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Gain characteristics of sensitivity functions of single-stage and dual-stage
Servos

62

RZ L Ea1—Vol66 No.11 (2011)



GLE G5 — R RIC XS TENRZITEHE SN B0 DIRIE L 7%
%o MR DIRGIHAIC XY, & LTI R o 446l
GHERE ST, A~y FOMEIDREEDUHE SN S,

SSA & DSAZENZENOAY FALE R ORI (R
BN AR AE) # K108, EJd RO fRiE L
LT, 7% 7 v/~ EOnERIER 5 (NRPE:
Non-Repeatable Positioning Error) 28 eI &2k
L2 RIIRT, 2B —RIkic Xy, #Ekh st
LCNRPE D54 (3ofi) 53830 % UESNTWB I Lash
b TN, BUTID 3R DR E IR SN A AL
DFFEEZHY T %,

20 30:8.04 nm

NRPE (nm)

R (ms)
(a) 1 B —R

20 30:5.69 nm

NRPE (hm)

¥ (ms)
(b) 28—

H10. Ny ROMERDEE (FRERERY) — 7—2 b7 v 7 ~DiBHt
AEDTRA LTz,

Head positioning accuracies of single-stage and dual-stage servos (time
history)
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Head positioning accuracies of single-stage and dual-stage servos (non-
repeatable positioning error [NRPE] histogram)
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