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Improvement of Tracking Servo Performance in SIL based Near—field
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ABSTRACT

The solid immersion lens (SIL) based near-field recording (NFR) system is considered as one of the high density optical data
storage system. For the NFR servo system, tracking servo control is a difficult technology to maintain extremely small gap between
SIL and media within one twentieth. This is because the track pitch is decreased for increasing the recording density. In this paper, we
propose disturbance observer (DOB) and internal model principle (IMP) for disturbance rejection due to eccentricity of disk. The
performance of tracking controller using DOB is increased by about 85%, 94%, 97% using Q filters that have bandwidths of 50Hz,
125Hz, 250Hz, respectively. Moreover, IMP based controller is effectively reduced the residual error.
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Fig.1 Schematic diagram of NFR servo system
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Fig.2 Frequency response of modeling plant
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Fig.3 Block diagram of DOB
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Fig.5 Design of Q filter
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Fig.6 Open-loop transfer function for tracking
servo controller using DOB

Open-loop Transfer Function with DOB & IMP
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Fig.7 Open-loop transfer function for tracking
servo controller using DOB and IMP

Gap Error Signal
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Fig.8 Experiment result of gap servo
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Fig.9 Simulation results of tracking servo without
DOB and with DOB (a) base controller / with
DOB[50Hz] (b) with DOB[50,125,250Hz]
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Fig.10 Simulation results of tracking servo with
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Table.l Simulation results of tracking
without DOB and with DOB

Servo
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Controller Residual error[mV]
Base Controller 9.50
DOB [ 50Hz | 1.43
DOB [ 125Hz] 0.574
DOB [ 250HZ] 0.288





