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SUMMARY

The control objective in hard disk drives is to move head as fast as
possible to target track and position the head over the center of target
track in the presence of external disturbances. The external shock or disk
clamping error in manufacturing process causes the disk center to deviate
from the disk rotation center. The disk shift acts on control system as
disturbance and degrades severely the performance of disk drives.

In this paper, we present a new controller that compensates for the
periodic disturbance very fast. The disturbance compensator is arranged in
parallel with the state feedback controller. To avoid the interference with
the state feedback controller, the compensator creats compensation signal
without feedback of system output until steady state. Finally, in order to
demonstrate the superior performance of the proposed compensator, we

present some experimental results using a commercially available disk drive.
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of BA7] 9 A FolBE FE Jhedh Ao AN ATl A
Hozbze] gepny g E ofHA @A AAT 5 o oA AEFHEHE T4
H dgstrE wEge e Agstd ool 2
Hp(2) = C(2) z2—§c1§;06)1z+1 22_2CZZZ<+Q§§H1 (30)
- ayz+ By

22— 2cos (V9)z+ 1
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()
F= sin(k9)

o b= Re{F ()} — ayeos (k9) €2))
oA7|M ek B otk 2ol Aeldnt

F(2)=(2—2cos(kf)z+1)Hy(2) (32)

oAl 4 (22)%F 30)= AbEste] HEHLR A (2D BV Al o5&
Teh ot 2

— aycos (k) — B,
sin (kO)

ap =y, b= (33)

_18_



zar Fiat of RRO Compensalos
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Fig. 3. Frequency response of RRO compensator : (a) Gain (b) Phase
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Table 1. Specification of 1-inch micro drive used for experiment

Specification Value

Track density 35,000 tracks per inch (TPI)
Track pitch 0.75 um

Disk rotation speed 4,500 rpm (75 Hz)
Sampling period 7y 69.44 psec

Control delay 77 20 psec

Acceleration constant /4 110,520 rad - s* + A~*
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Gain Plol of Open Loop Transfer Funclion
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Fig. 7. Harmonics of RRO compensation signal
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Fig. 9. System response with the conventional compensator (with initialization)
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