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Servo Track Writing for Ultra-High TPI Disk Drive in Low
Density Medium Condition

rot

FR AL - Y

gt
M

x o A Rux

Yun-Sik Han*, Cheol-Soon Kim*, Seong-Woo Kang **

Key Words : HDD(hard disk drive), TMR(Track Mis-Registration), Disk Vibration, STW (servo track writing),
Semi-vacuum, PES(position error signal)

ABSTRACT

In high-capacity disk drives with ever-growing track density, the allowable level of position error signal (PES) is
becoming smaller and smaller. In order to achieve the high TPI disk drive, it is necessary to improve the writing
accuracy during the STW(servo track writing) process through the reduction of TMR sources. Among the main
contributors of the NRRO(Non-Repeatable Run-out) PES, the disk vibration and the HSA(head-stack assembly)
vibration is considered to be one of the most significant factors. Also the most contributors of RRO(Repeatable Run-
out) come from the contributors of NRRO which is written-in at the time of STW(servo track writing) process. In this
paper, the experimental test result shows that the effect of NRRO on servo written-in RRO effectively can be reduced
through a STW process under low dense medium condition such as semi-vacuum.
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Coupled System
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Fig. 2 Disk Vibration Spectrum of 7200rpm HDD
Measured on the OD of Top Disk

5. HSA(Head-Stack-Assembly) Dynamics
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Fig. 3 Measured Transfer Function of HSA System

6. Mechanical Vibration on Semi-vacuum
Condition
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Fig. 5 Disk Vibration Spectrum of 7200rpm HDD in
the Semi-vacuum condition.
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Fig. 6 Radial Vibration Spectrum of 7200rpm HDD in
the Semi-Vacuum Condition

7. NRRO PES on Semi-vacuum Condition
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Fig.7 NRRO PES Spectra(0-1.4kHz) in the
Atmosphere Pressure and 20 in HgA condition
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Fig. 8 NRRO PES spectra(6-10kHz) in the Atmosphere
Pressure and 20 in HgA condition

8. Hybrid-self Servo Writing on Semi-vacuum
condition
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Table 2 Total RRO RMS Summation in the Atmosphere
Pressure and 20 in HgA condition
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Fig. 9 RRO PES spectra in the Atmosphere Pressure
and 20 in HgA condition
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