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Recent Advances in MEMS-based Active Head Sliders with Micro-actuators

for Flying Height Control

ZNAISE Btk T TR

N. Tagawa, Kansai University

This paper describes recent advances in MEMS-
based active head sliders with micro-actuators for
flying height control. The technical issues related
to head/disk interface for future ultra-high-density
magnetic hard disk drives were investigated and it
became clear that active head sliders are a break-
through technology for achieving ultra-low head/disk
interface spacing of less than 10 nm. Various attempts
to develop active head sliders with micro-actuators are
reviewed, and state-of-the-art technologies for active
head/disk spacing control are explained. The design
procedure and micro-machining process for MEMS-
based active sliders are also discussed. In addition,
novel multilayered composite PZT thin-film micro-
actuators, which are very important functional micro-
devices, are studied, and it is shown that the recently
developed PZT thin films have better piezoelectric
characteristics than not only conventional sol-gel
derived PZT thin films but also sputtered PZT thin
films. This suggests the feasibility of realizing active
sliders operating at lower voltages in ultra-high-
density magnetic hard disk drives.

Key words: magnetic hard disk drives, active head
sliders, head/disk interface, PZT thin films, micro-
actuator, micro-electro-mechanical systems
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Fig. 1 Head/disk interface spacing trend.
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Fig. 2 Schematic of the head/disk interface.
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Fig. 83 Schematic of the active head slider using
bulk PZT actuator.®)
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Fig. 4 Schematic of the proposed active head
slider.
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Fig. 5 3-Dimensional schematic of
the active head sliders.

Fig. 6 Fabricated PZT thin films structure.
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Fig. 7 Si cantilever thickness vs. displacement
characteristics.
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Fig. 8 Dynamic characteristics of the proposed
active head slider.
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Fig. 9 Fabricated diaphragm micro-actuator
with novel PZT thin films.
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Fig. 10 Fabrication process for novel PZT thin
films.
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Fig. 11 P-E hysteresis characteristics for novel
PZT thin films.
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Fig. 12 Novel PZT thin films response.
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Fig. 13 SEM image for fabricated active sliders
using ICP-RIE.
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