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A Dual-Stage Servo System for an NFR Disk Drive
using Iterative Learning Control

28 &5 T E &
(Jungho Moon and Tae-Yong Doh)

Abstract : Recently, near-field recording (NFR) disk drive schemes have been proposed with a view to increasing recording
densities of hard disk drives. Compared with hard disk drives, NFR disk drives have narrower track pitches and are exposed to
more severe periodic disturbances resulting from eccentric rotation of the disk. It is difficult to meet servo system design
specifications for NFR disk drives with conventional VCM actuators in that the servo system for an NFR disk drive generally
requires a greater gain and higher bandwidth. To tackle the problem, various dual-stage actuator systems composed of a
microactuator mounted on top of a conventional VCM actuator have been proposed. This article deals with the problem of
designing a tracking servo system for an NFR disk drive adopting a dual-stage actuator. We summarize design constraints
pertaining to the dual-stage servo system and present a new servo scheme using iterative leamning control. We design feedback
compensators and an iterative learning controller for a target plant and verify the validity of the proposed control scheme through

& computer simulation.

Keywords : dual-stage actuator, iterative learning control, near-field recording, periodic disturbance, tracking servo system
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