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ABSTRACT

An investigation of the TMR(Track Misregistration) requirements to achieve the capacity of 80GBytes/Platter
in 7200rpm disk drive system is reported. This paper also gives an overview of the PES(Position Error Signal)
characteristics in the 57,500TPI disk drive to estimate the required 95,000TPI-system PES. The TMR measured
by PES are presented and decomposed in order to identify the portions and their contributions of the spindle-disk
system vibration and HSA(Head-Stack-Assembly) system vibration respectively. A comprehensive review on the
servo system is also presented to provide the practical limits of the modern servo architecture into TMR budget
design. The decomposed PES energy distribution shows that the spindle-disk pack vibration is one of the top-
ranking sources of the total TMR budget and its percentage contribution is about 50% considering all the other

TMR sources.
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Table 1. Design Paramters of 80GB/Platter Disk
Drive System and Required TMR Budget.

DESIGN PARAMETERS 40GB/P 80G/P
Disk Speed {rpm) 7200 7200
Capacity (GBytes/Platter) 38.2 80.5
Areal Density (GBits/sq.in.) 29.7 61.8
TPI (TPI) 57,500 95,000
BPI (kBP1) 517 650
Bit Aspect Ratio (BPI/TP1) 9.0 6.8
Track Pitch (um) 0.44 0.27
TMR Budget (3sigma, %) 9 9
TMR Budget (1sigma,count) 15 15
TMR Budget (1sigma, nm) 13.3 8.0
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- Ball Diameter: 1,5875mm

- Number of Ball: 10

- Pitch diameter: 8.9mm

- Contact Angle: 25.26deg

- Radial Clearance: 0.013-0.020 um
- Bearing Span: 8.2mm
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Fig. 1. Disk Vibration Spectrum of 7200rpm Disk
Drive Measured on the OD of Top Disk.
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Fig. 2. Measured Transfer Function of HSA (Head-
Stack-Assembly) System.
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Fig. 3. Error Sensitivity Function of Servo System
which has the Bandwidth of 950Hz.
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Fig. 5. Overall PES (Position Error Signal) Spectrum
Measured from 7200rpm Hard Disk Drive.
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