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Effects of Disk Thickness and Pemto Slider on Position Error Signal
for High TPI Hard Disk Drive
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ABSTRACT

This paper investigates the effects of disk thickness and Pemto slider on PES(position error signal) for
high TPI(track per inch) drives above 150kTPI at early stage of their development. In order to reduce the
disk flutter which becomes a dominant contributor to the TMR, the thicker disks with both 63 and 69mil
have been used. Also, PES of a Pemto slider with thinner thickness than Pico slider has been estimated to
decrease the conversion factor of disk motion in axial direction to head off-track motion. A frequency-
domain PES estimation and prediction tool has been developed via measurement of disk flutter and
HSA(head stack assembly) forced vibration. It has been validated by the measured PES in drive level.
Based on the model and measurement of disk flutter, PES of a drive with the thicker disk and Pemto

slider is predicted and their impact is investigated.
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2. PES Estimation

2.1 NRRO PES Estimation Process
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2.2 Mechanical disturbance Measurement
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2.3 Head off-track due to disk vibration
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3. NRRO PES Prediction
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3.2 Effects of disk and slider thickness on PES
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Table 1 Mechanical disk vibration(RMS frequency

band:70~3200Hz)
Mechanical Disk | Estmated Disk
unit (rms nm) Axial Vibration | Radial Vibration
50 mil 58.8 25
Disk
Thickess | 63mil | 448 (24%) 23 (4%
eomil | 38.2(:35%) 21 (-16%)

Table 2 PES estimation for different disk thickness
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Entimabed
NRRO
@I50KTR

Unit: CT portionin
1rmwe2.42CT @I 20KTR NRRO
1mmtg|'mn
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e3mil| 52 99 1.2 14.0
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Table 3 PES estimation for Pemto slider
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