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Abstract of the Disclosure Friction existing befdely208dy two
" surfaces having relative notion is nonlinear, s nmultiform and is difficult
to nodel. Nonlinear friction in the actuator pivot of a hard disk drive
(HDD) limts the | ow frequency gain, %ﬂ ch prevents the system positioning
accuracy fromfurther inprovenent. Thi's problemis nmuch nore pronounced for
t he sever ROBUST TMRIPLEMODENEOMRENSATOR FORHARDDISEDBAYESWITHWo- node
proxi mate tinme optimal servo I nadequate for immedi ate
_future hard disk drives becaﬁ%@&@@lﬁe restrictions in the
particul ar design approach. A triple- m)d% nt r ol scherre, and its
vari ations, as presented hereMStrP?&ﬂfGB% C%Sf oS4 %r oxi mate time optimal
controller (PTOC) having a relatively large output is used for track
seeking, (b) Brigtiopuesistngnbriveen any [HuQisHEaces kaving telatiyednalion SuRenlinears ysed
for trac e es,
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control 6111@1 $HPD)Bemits sthe dbwt lfiequaricy oghm,t wbivhopresente xthe systonie positiohing onal

freedonms for contro r design are vai | abl e for roved r f or mance.
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depend O&VE&enJHﬁqurﬁy Qt e’ infdrbRBeAR et TR coRBhiidiRaREVS nRdle pléttimateRdi@s t he

invention sinpler and nore practical than conventional systens., (Fi gure 11
i s to beoptirbhli semewiechanism (PTOS) is inadequate for immediate future “hard- disk drives

10 because of the existence of restrictions in the particular design approach. A triple-mode

control scheme, and its variations, as presented herein, include (a) a proximate time-
optimal controller (PTOC) having a relatively large output is used for track seeking, (b) a
robust compensator having a relatively small output is used for track following to
compensate for friction and other nonlinearities, and (c) a bridging (connection) control to
15 guarantee the continuity of the control signals. Because of the introduction of an extra
mode, additional freedoms for controller design are made available for improved
performance. The robust compensator is non-model based in the sense that it does not
depend on the models of friction and other nonlinearities. This makes the invention

simpler and more practical than conventional systems.

20 (Figure 11 is to be published)
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