16 JUN 2006 -1 APPARATUS AND METHOD TO | MPROVE READ/ WRI TE SPEED qﬁmﬂ
DRI VE SYSTEM Det ai | ed Description of the Invention: Field of the'i pfbn
The present invention relates to a disk drive systemused as data nenory of
a conputer, particularly to a hard disk drive. Background art A hard di sk
drive (hereafter referred to as HDD) which is the nost general as data
menory of a i i‘ﬁEhléE ARG & [ reis
or are arrange%hﬁﬁgggzﬁgw%?ﬁ?ﬂ;géawﬂobbe r%&?en by asgggm?gqﬁggr.
Data is read or witten by a magnet DRIVE&YSTEMvi ded so as to face the
magneti c di sk and the nmagnetic head is driven by an actuator, generally
driven by a voice coil notor (hereafter referred to as VCM. The nmagnetic
di sk, magnfkiifedIFaerin@oioBEE ¥ RtioRy € housed in a housing referred to as
encl osure case. Miin {’echni cal problens of an HDD are inprovenent of a
st or age cafaed pfthodnventiemet i c di sk and i nprovenent of read speed of data
froma magnetic disk and wjte speed of. | I i he
case of tnarrdrear Ena Tk BREERs ek dbd % SRPRERLG 83 Sqmpliet
short eni ng pahirukdgko a harddiska@tiva magnetic head to nove to a necessary track
on a magnetic di sk. Because a magnetic head is driven by a VCM as
descri bed above, it is possible to increase a seek speed by inproving the
per f or mancey Q. Hiig FCM To inprove the performance of a VCM it is only
[R\L IBPP]—O'33%7L_CRT'Z AVC *@00002* 1 6 JUN 2006 necessary to change a
per nanent nabardtiskahyt (hataftegrefdredvens HOD) ovhachhiavhagost gsnerahepedatavngmetyi of
characteristic or increase the ,.thickness..of.the nmagnet to i
?:gneti c fiaé‘1°8’PP{?r h%sa B‘ﬁfuireéﬂl Ylgcgov%fnégleg%fi}s%%Ir-kl)nv%vgro,r a;ren%ﬂrr%l ggngi?l?l egsfl "he
gnetic GRRracield bd davé bR appidth adtorNEMetis agydr oaehiesn dyl 4 majgnetic head
Moreover, in the case of an HDD whose spacg1 nust he dedcre sed there is a
£ magnetic hea

limit in fEFOREd Soney Balrs dhe maspetr diskedd is_driven’ by an actuator,

generally driven by a voice coil motor (hereafter referred to as VCM). The magnetic disk,

magnetic head, and actuator are housed in a housing referred to as enclosure case.

Main technical problems of an HDD are improvement of a storage capacity per magnetic disk
and improvement of read speed of data from a magnetic disk and write speed of data in the

magnetic disk.

In the case of the latter, it is possible to improve data read/write speed by shortening the seek
time for a magnetic head to move to a necessary track on a magnetic disk." Because a
magnetic head is driven by a VCM as described above, it is possible to increase a seek speed

by improving the performance of the VCM. To improve the performance of a VCM, it is only
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pernanent magnet fromthe current thickness. Mreover, it is possible t
inprove the data read/wite speed by increasing the rot at i onal éb%éHNdmﬁa
magnetic di sk. However, when increasing the rotational speed of a magnetic
disk, the flutter of a nagnetlc head is increased. The flutter is a
phenomenon in which a magnetic head is deflected in the radius direction
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magneti c-h fective. Mireover, increase of the rotational
speed of a magnetic disk causes a probl emthat power consunption
i ncr eases. MBirabovies, iwheirs tpessidtlat itonalnpysued Ufe adaerynEeRe/ ¥k Lhe | gpeed’
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capacity i aliost, 2 6 JUN 2006 AEVROLRLLRY W8k eoeheflentld VL BEEERSe
occurs, the relative positional relation between -a magnetic
disk and a magnetic head unnecessarily fluctuates and
therefore, increase of the flutter value affects the data
‘read/write accuracy. . - That is, data may be written in a track
different from a track in which the data should be originally
written or read from a track different from a track from which
the data should be originally read. Particularly, by improving
the storage density of a-magnetic disk in order to increase the
capacity of the disk, the above trend becomes more remarkable.
For this problem, an art for attaching a damper to a

magnetic-head slider is effective.

Moreover, increase of the rotational speed of a magnetic disk
causes a problem that power consumption increases. That is,
when the rotatlonal speed of a magnetic disk is increased, the
w1ndage loss to the rotation of the magnetic ‘disk increases and
thereby, the power consumed by a spindle motor for rotating the
magnetic disk increases. For increase of power consumption due
to increase of the rotation of a magnetic disk, it is effective
to decrease the magnetic disk in diameter. By decreasing a
magnetic disk in diameter, the storage capacity may be
decreased. However, decrease of the storage capacity is almost



[ Probl ens to be solved by the invention] As described above, it id pdséiise
to inprove the data read/wite speed by increasing the rotation of a
magneti c di sk. However, there are causes for interrupting the increase of
the speed. Athermal tilt is one of the causes. Mst current HDDs
respectively have a structure in which a plurality of magnetic disks (e.g.

four to Gmii&ébé}xtéﬁebﬂﬂ fROGEE At P ss8RiAXTSase BAaAuse data is read or

wite fro Int ghetic disks, an HDD has magneti c heads
corresponding to the nunber of magnetic disks. Because a nmagnetic di sk has
a storage dPeabdemstso kerfeleedniy taek invaetRmber of magnetic heads two
tinmes larger than the nunber of magnetic disks is prepared. These magnetic
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referredtozeas:mahls:ootlaermeausél¢ord15k in order to writd “of° read
continuous data groups in or from the same cylinder. Figure 6A
schematically shows a state in which magnetic heads H are
‘arranged on a straight 1line vertical to magnetic disks ‘D
However, a plurality of magnetic heads H that must be present
on a vertical straight line may cause a positional.shift due to
an external cause. Figure 6B shows the above state. Then, the
'positional shift of the magnetic heads H is referred to: as
tilt. Though there are some causes in which a tilt occurs, a
thermal tilt is a tilt caused by the difference between
1inear-expansioh coefficients of materials constituting an HDD.
When an excessive number of tilts occurs, data read or write
speed is 1oWered because it is necessary to seek the magnetic
head H on .a track from or in which data should be originally
read or, written. Therefore, to sufficiently obtain the
advantages by increase of the rotation of a magnetic disk, it
is neéessary to suppress the thermal tilt. '

Moreover, excessively high or low rigidity of an actuator,
particularly a portion referred to as arm is other cause for
preventing improvement of data read/write speed. A magnetic
head is set to the front end of an arm. When the arm has an
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preventing inprovenent of data read/wite speed. A nmagnetic head is set to
the front end of an arm Wen the armhas an 3 1 6 JUN 2006 -4 exceﬂzlﬁmy
low rigidity, vibration easily occurs in the armand resultantly, 006
vi bration influences the magnetic head4 The vibration of the magnetic head
| owers the speed for the magnetic head'fo seek a predet erm ned track

Therefore, by increasing the rigidity of the arm it is R
prevent tﬁﬁée%é’ély lope sl tb’or"ﬁblr‘ﬁW@r?aﬁ’d)Y ogeprs i the, apn a8d rF?‘ﬁ‘iaBF 3( yt ‘E)f“}trﬁ%orhr m
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because parts constituting DD are set in an enclosure case at a high
density onagrreocrheddaowe@vmmdﬁtemﬁn@maahsEhtrbfomg bypmn@ﬁémg th¢ rigidgy pbtheaady t o

increase an arm.n thic Even i ngrease
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obt ai ning the advantage of i nproving the read/ wite speed
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an HDD fro e VI ewpol suppressing a thermal tilt. A thermal tilt is
caused byintieasedifafre i thieknbestonsedth) dtha perfexppans roay bﬁt)?@f:lflﬁ@,qdent s of parts
constituting an HDD. An encl osure case of an HDD is constituted of a

shal | ow- bottom boxy nenber referred to as base and a flat nenber referred

t o as” t opTiRRY &rneed NPealPCEOG8IT6r a Giskediive GyBIRAT ah;ba&)ld’raﬁleuﬁﬁfcwaﬂpm'bmimnglth@y
casting and t he top cover is generally nmade of danping steel sheef. or
st ai nl essadyprtage ofimprovingt be eul/Wrccspesd ieisRetcrelenbng the refaton,eba SCg?i“t/ot

as a [R \&%@g%&g&g&d ﬁ% rﬁ%ﬁeﬂc & UN 2006 bidirectional -rotation axis and

t he pivot tot and top cover. The pivot is designed so as
to be set vertically to the base or top cover. However, a base and a top
cover of materials different fromeach other are different from each
other in ‘i‘?f@éryoés'}? R4 coef ficient. Therefore, a pivot whose both ends
are supported by a base and a top cover

The present inventor studied a structure of an HDD from the viewpoint of suppressing a
thermal tilt. A thermal tilt is caused by the difference between linear-expansion coefficients of
parts constituting an HDD. An enclosure case of an HDD is constituted of a shallow-bottom
boxy member referred to as base and a flat member referred to as top cover. The enclosure
case is generally made of aluminum-alloy casting and the top cover is generally made of
damping steel sheet or stainless steel. An actuator to which a magnetic head is set uses a pivot

as a
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may be tilted due to the fact that the |inear expansion produced in the
base is different fromthat produced in the top cover when the t enige AL 10E
of the environnent in which an HDD operates. rises. Atilt of a pivot Is
one of causes of a thermal tilt. Atilt of a pivot is described by
referring to Figure 4. Figure 4 is a schematic illustration showi ng a

support structure of a pivot, P by an enclgsure case E of an HDD., ' .The :
encl osure’ @&éiérﬁcitéoeékf‘iﬂf%?)e%f‘ ot* P 1Y ¢ erpldogchdlsa %afgeedqlfoD%l}let %S%ase
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ﬁggf ; ¢l S?hle{ﬁ:ri%%ﬁlghﬁﬂ Eﬂéé bQéeé&le LGP oSt 'Qﬁ@adgtheaenaia@salﬁ@ sasep E
e Upper end .a oner_ e of the pi ) L . and

suppor t ed W"te}’femafiSpogo{}‘éFeélaﬂﬂ ‘%hﬁe a % BIOB §3F§ éﬁhggoaéga&éfggreé?% a
t enper at ur €rame®@atih iathshi cin thimedpbexpans semrbree bl Ftgur THEr e &N 2
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I n I C e | s, asse e t he vot S verti cal | top
cover C (OImaHasEeB)Elf/We‘i ueerrp_gpat{}l’ee &:aggs F?%)% t'ﬁﬁee t g‘rjr‘pgggt u%éﬁ%}éea i
the wi dth giroduledt 6p tbeebacebéeohbbliamant] faga thatwpgeRueedt ke B
Eec,orrels_ WALZ e rd ugh 0 ﬁﬂ@eﬁm@mm&bomf lthet hirgr icas@enbedausa idtherbasep B
as a |linear-ex Si coefficient, | arge ] t %
Wp1l be_corgr’é)_seré—j%%% 'e_x(r)lnsf%sg'n 129%@ g’ﬁovéﬁ H%QBEi g%lr eoﬁéB. to%r%%{ese% the%
pivot P istheeéd #détto the difference between |inear expansion val ues of
the top cover C and base B as shown in Figure 4B and a thermal tilt

chur s. Theg Uﬁ@i@'oﬁf :c It _ﬂ)ﬁ\{&@ug_gg dsdfided fHer QMS'rrbﬁQV\/elﬁil Figure 4.
i near - expansi on caoefficients, to : e , B siiuever,
the present iMWéntor féund t hsa%efnﬁrelﬁg V\géﬁg%ﬁ%?&%gusée&&fﬁ??hea case of ttehe
exanpl e shéWFUckUFeg@fe 4 PiVRE B R}t 3 ENSlPBNreoGgse E of an HDD.  The

enclosure case E is constituted of a top cover C and a base B.
In the case of this example, it is assumed that the base B has
a linear-expansion coefficient larger than that of the top
cover C and the enclosure case E has a width W. The upper end
and lower end of the pivot P are fixed to and supported by the
to? cover C and the base B. Figure 4A shows a state in a
temperature area T1 in which the HDD is assembled and Figure 4B
shows a state in which temperature becomes higher than Tl. 1In
the temperature area T1 in which the HDD is ‘assembled, the
pivot P is set vertically to the top cover C (or base B). When
temperature rises from the temperature area Tl, the width of
the top cover C becomes W+Al, and the width of the base B
becomes W+Al,, due to linear expansion. In this case, because
the base B has a linear-expansion coefficient larger than that
of the top cover C, W+tAl, becomes smaller than W+Al, as shown in
Figure 4B. ‘Moreover, the pivot P is tilted due to the
difference between linear expansion values of the top cover C
and base B as shown in Figure 4B and a thermal tilt occurs.

The thermal tilt is <caused by the difference between
linear-expansion coefficients of the top cover C and the base
B. However, the present inventor found that there was other
cause. In the case of the example shown in Figure 4, the pivot




Pis set to a position decentered fromthe w dth-Wdirectional ce{;ggb of
the encl osure case E and thereby, a tilt occurs. That is, it isp 12806
to prevent the pivot P fromtilting depending on the position of the pivot
P even if the top cover C and the base B are different fromeach other in
| i near - expansi on coefficient. This is explained below by referring to

Figure 3. Eigure i,s also illustration schematically showing a , support
structure Ef g‘l'tsheg i V&t %%?ﬁa{t%feorb §aAeE fa d&OR Gheawldﬁgﬂdsﬁiﬁg?%ﬂ?ﬂﬁﬁ
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W 11 and1tiRabrobxpaes base ddragemeat\Wi 12rh HOWaer exBeaaHeg the1owi WRF P

is set to tr{@%{eﬁ%gégt\é/grd%{n 'IIé qpal center of the encloSure case E,

positions O p ower ends of the pivot P are not relatively
changed. Therefore, the pivot p does not tilt. A disk drive systemof the
present inveghiren 3s basedsen tane iaboverinowl edgdenaditatiydeshownd sepid
medi um whi t @ﬁgﬁé e fol | IS tores
data; an gﬁpégt&_gng% ¢ aség E@ggﬁﬁ?@rpea%?nﬁp%?érm%ﬁ%e 5%?% f%r g)nffon in
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bi di rect i ofigbmr ignient akm sthathdl s ttemgsisngrami the hptvet Drudetcerthienddtn dt h
and housesehhs @fsqqieddqur%ndc_até&e E - &€d Ué%\?é];iz(‘élﬁ_rﬁpt\ﬁ}’i.zed That RaL, th]g%
rotati on ax| . e . SC | a e ctiqQnal-rotatlio XIS O
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correspondapgat 1t hRiforen 3mct otheofwidih BEUEhRgtop cover C becomes W+Al,

and that of the base B becomes W+Al,. - However, because the
pivot P is set to the width-W-directional center of the

enclosure case E, positions of the upper and lower ends_of!the
pivot P are not relatively changed. Therefore, the pivot P
does not tilt.

A disk drive system of the present invention is based on the
above knowledge and includes: a discoid medium which rotates
about the center of its rotation axis and stores  data; an
actuator which has a head for reading or writing data from or
in the discoid medium and bidirectionally rotates about its
bidirectional-rotation axis; and a housing which has a
predetermined width and houses the discoid medium and the
.actﬁator, characterized in that the rotation axis of the
discoid medium and the bidirectional-rotation axis of the
actuator are set to the width-directional center of the housing
and the size of the discoid medium is smaller than that of a
discoid medium corresponding to the form factor of the housing.

In the case of a disk drive system of the present invention,
the rotation axis of the discoid  medium and the
bidirectional-rotation axis of the actuator are set to the



In the case of a disk drive systemof the present invention, the rotation
axis of the discoid nediumand the bidirectional-rotation axis of{ghgy 2006
actuator are set to the 6 1 6 JUN 2006 wi dth-directional center of the

housi ng. Therefore, even if a housing is nade of materials different from
each other in Iinear-expansion coefficient, tilts of the rotation axis of

h di d. d th I di | | h
e 9,20 0 ADA0d S RRLESLLODl s 090 ChabDBeSFLUsialy 1P B
suppr essed.hqufinge éasemaste apf cBavRRalhalidfekent | Jaosy seaah @éirlﬁrcullarl y

an HDD, thellﬂéaxalé;@an@&ba ebearnageet ) ctilitsk JRxHeeanthteaneakliy becahed
at  the wdihdi, rcgﬁ},\' Jtue}n & é‘t% eOfbl%’lr%BEL8§é’{ o%aaftelonHoé’FV%e th5¥8r

serving as THE B 'ona ation axrs o ator ~ has nod
| ocat ed at Jtrhetmfdtvhdéhr é‘éﬂ-’ﬁ@ﬁé\Pncéﬁ?erﬁu@Pr?ﬁéedencl%ﬁéoéaseoﬁetlrr?nﬁas
been set tm@ PHSi thOfinLcCeditlrd C isn sturp@rdsseatl on opposhée t@séheof an

rotational dhieat A 8k MROBELI Codh il VHLARSI Byt NnCaREROT Bnd! ok

drive systemo of inve medi umi s
simal | er  t hafpiaiskon cﬁle& d’ifs@oimégﬁﬁailﬁrﬁié%lf rlé%i)d?ﬁﬁ%gfrte@uﬁﬁéli’oﬁﬂﬁﬁé‘?o‘?t of
t he housi nghe Thidigi-atiechiemalheentetrabifngnt kecilosene dcareli unHavewer hi gh

speed, it 5 RASSIM AL a%%@x@%&d@@atﬂ&ﬁ@ﬁ%ﬁtﬂomeax&gwerf sanﬁeeﬁat%
Mor eover , ﬁgﬁause the siz e ‘%E g $62 Qi d d[;{ﬁ'sl um i § o % ad%os€| bl e
to forma sPqte B8 HEPCH St A £ laghsgdisss FBP% t8 Mhéf e

capacity ofermlosptauatafie Butusihghahebepceeanto| aApPesitine seernEpedinf a
head. Wen #ndli sl r@citiensyspess ife t ke ptlesemotatientilond hesctaidror o felgé or

of 3.5.", ntl del’Fetp-’Lr qur ble to set the outside dianeter of a discoid nedium
to 75 mm or ? ormfactor represents

Moreover, in the case of a disk drive system of the present
invention, the size of the discoid medium is smaller than that
of a discoid medium cbrresponding to the form factor of the
housing. Therefore, even when rotating the discoid medium at a
high speed, it is possible to suppress the incxeaée of the
power consumption. Moreover, because the size of the discoid
medium is small, it is possible to form a new space on the
housing. It is also possible to increase the capacity of an
actuator by using the space and improve the seek speed of a
head.

When a disk drive system of the present invention has a form
. factor of 3.5, it is preferable to set the outside diameter of
a discoid medium to 75 mm or less. The form factor represents
a factor about a form such as a shape or size. In the case of
an HDD, for example, three form factors of 5.25", 3.5", and
2.5" are used at preseht. Standard widths except a tolerance
are 5.75" (146.05 mm) for the form factor of 5.25", 4.0" (101.6
mm) for the form factor of 3.5”, and 2.75" (68.95 mm) for the

form factor of 2.5”". Even if a form factor is 3.5", a magnetic
disk to be mounted on an HDD does not have a diameter of 3.5".
In general, a magnetic disk of 95 mm (3.74") is mounted on an
HDD having a 3.5" form factor. That is, a magnetic disk



a factor about a formsuch as a shape or size. In the case of an HDD, for
exanple, three formfactors of 5.25", 3.5", and 2.5" are used at 1fridenns
Standard wi dt hs except a tolerance are 5.75" (146.05 mm) for the form
factor of 5.25", 4.0" (101.6 nmm for the formfactor of 3.5", and 2. 75"
(68.95 nmm for the formfactor of 2.5". Even if a formfactor is 3.5", a

magnetic disk to be nmounted qQn_an does _not _have a.di apeter _of .3.5".
I n general ?Oﬁrﬁ%%%récﬁr}g d?%kaog'BS Hﬁ??ﬁ‘?%'a)“ ioéltﬁﬁﬁﬁt g&ag'ﬁggﬁ OItiDBShé'W'ng a
3.5" form Thetdr>” THRR has a yakptcdnaldispeed 2f 7,800 UNPROOGH QeI pdid ng

to a 3.5" pbBsbas anveHtsbde gliopmeler ©f 96t Mhe Waside' dhd@s aor a
rotational sgegijdof £.200.1rpm, I—b\A/e\égr,letShe WrHornesen ol nv&gt{éon prorp')?o es to
set the ouf&F5a i BRELE of a__dnlmgcmd.ne i tMS 75 A oF °F63% \*ﬁe.' f'orm
factor is Bhereby Theyemylf ey ehigh LOUfHtGIONAdt £PR6AaNhape et ifhseo tadtional
rﬁt ati onal spspeedxexeeedd212000Q pimpmid Susu%qeﬂ, itt ibS ppessbike too SifipReess

t he power S 0 Vi n t of. 4 . |

decr eases, Egﬁeg@g‘%g (g?rtl)rage lgda”ﬁa\(lz%yeg{%gé g%ﬁeg@?éséjb%n%&?/a fﬁea srna'%ic\'éadent
to the decPedswm ofeerRAsRNEthe A3 HECARICOFAPAFREY UM SOTHIAGSGEES Riled
consi deri ngalhe eadpoirealdmscridathe idedreaspr efethbl éismetsat dfhetlmutdbisdeid

di ameter Ohodhh SCORHe AL LherP2dHEiAer TRECEnEONSAR it dae §koagC
density of a ?I SCOjn% madlﬁm S remar.gablé mgrove}d], 1t .1 S nee Iass to say
that a di BRETer3RHal tor SPhakPB5 OMrPidR BA2lEEEE Ph Phd E58&%0Med s kO
drive systém of phempresentiowavent i vhen|the|storagerddisd tyhatft an ddscodtor

has a |inemsyiu®t AC rShakably iinpordvadgr i r 6t heedldhé S tbs Bcatiser aahead
i s not easéhgmeé 'fén%ﬂé]: Em%ndisﬁnﬁﬁeéafiﬁgqgé%ﬂ (off-track direction) of a

di scoid nedium when the actuator has a line-synmetric shape even if the
actuator vibrates. Particularly,-in the case of a high-speed disk drive
syst em i nt &ndelle byagsdeoprestink idnienet isystem of the present invention, it

is preferable that an actuator has a line-symmetric shape in
its planar direction. This is because a head is not easily
shifted in the diameter direction (off-track 'direction) of a
discoid medium when the actuator has a line-symmetric shape
even if the actuator vibrates. Particularly, -in the case of a
high-speed disk drive system intended by the present invention,
~a shift of a head in the off-track direction affects
acceleration of data write or read in or from a desired track.

Moreover, the present invention provides a disk drive system
including: a discoid medium which rotates about its rotation
axis and stores data; an actuator which has a head for reading
or writing data from or in the discoid medium and
bidirectionally rotates about its bidirectional-rotation axis;
and a housing which is constituted of a boxy base and a flat
cover made of materials different from each other in
linear-expansion coefficient and houses the discoid medium and’
the actuator, characterized in that a structure in which tilts
of the rotation axis and bidirectional-rotation axis in the
housing-width direction based on the difference between
linear-expansion coefficients are suppressed is used and the
size of the discoid medium is smaller than that of a discoid



a shift of a head in the off-track direction affects accel eratiqm/%?@éa
wite or read in or froma desired track. Mreover, the present i

provi des a di sk drive system including: a discoid nediumwhich rotates
about its rotation axis and stores data; an actuator which has a head for
reading or witing data fromor in the discoid nmedium and

bi di rectiopaldiyinr ggﬂgé}t}g@@%%lgé Lﬁiodlf;) ol 9Reb ¢ é),; %Heo%oﬂé'lﬁ and a

housi ng whichi's constrtute Xy ase and cover nade of
materials different fromeach other in |inear- expanS| on coefficient and
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act uat or aﬁ@esépdpgepﬁéonal -rotation:- axis of the actuator are set to

width-directional - center of the housing. . The other structure
of them is a structure in which linear—expansidn coefficients
from a rotation axis up to width-directional both margins of a
housing are equalized and linear-expansion coefficients from a
bidirectional-rotation axis up to width-directional both .
margins of the housing are equalized.  This structure 'also_
makes it possible to Suppress housing-width-directional tilts
of a rotation axis and a bidirectional-rotation axis. As shown
in Figures 5A and 5B, this structure can be used even if the
rotation axis of a discoid medium and the
bidirectional-rotation axis of an actuator are decentered from
the width-directional center of a housing. In the case of the
example in Fiqure 5, the rotation axis of the discoid medium
and the bidirectional-rotation axis of the actuator are set to
a position W1 from the 1éft side face of the housing and a
position W2 from the right side face of the housing. Examples
shown in Figures 3 and 4 assume that the top cover C and the
base B are respeétively constituted of a single material.
However, in the case of the example in Figure 5, it is possible
to equalize linear expansions of Cl portion of the top cover C

and Bl portion of the base B at Al, and equalize linear
expansions of C2 portion of the top cover C and B2 portion of



wi dth-directional center of the housing. The other structure of themis a
structure in which |inear-expansion coefficients froma rotation1dxjUN 006
to width-directional both margins of a housing are equalized and

| i near - expansi on coefficients froma bidirectional-rotation axis up to

wi dt h-directional both margins of the housing are equalized. This

structure aI so, nekes it bl e t, . ng-w dt h-di ti I
LS GF Shechaedhot LR bR TSR RO &Y S
Fi gures 5AcandrsB, athimptarisdsurdlidfaresd (o <aah i pthere apdt Bli 6RdaB% of

a discoi d pediyshandstbge bhglerecbironaket 04 Bé | @ Pt entof £180 agddmtdtthes £
decentered from the width-directional center of a housing. In the case of
the exanple in Figure 5 the rotation axis of the discoid medium and the
bi di r ect i oBAENE ottdtE oBreseRt ofinveatart sk esr ethet StEuUCkuBBsiah oA WHLD om

]Ehe | e]ft ﬁbd abaee oFf inﬁ&dlﬂlﬂﬁgl Ngheindigid Pogi bitoanRafmom tdze pirghiowilde
ace of t a Fi t top
cover C an efﬁg%%g Fﬁ g?esgeggg % ve?y %%#?asst utﬂgg ?na si ngl %ﬁa
However, i REthancaddl ofilt herdRhnpte iWHPECYGr etBe (%19idifyssPhl ethg o aTm.
equal i ze | Ho@eveexpaosinonsease Glheothidmess tdfe thep c’uon/,erltc ismmed®dsgeant i on
of the baS%o i Eréééeameeﬂwéfxzael Iuéﬁf@r ep %Qﬁeﬁh@n&@)ﬁscz tﬁ&%féﬁ}é)f itdhe
top cover an rti,on of Qté ai) 0t6 t\r} basg }HIDé A
constituti rJr 0ot t Fohs tOF AR ops TSy ec ot rrﬁfle | NG nt
from each m@h&r“@n@eBlcaﬁdsBﬂ [Mﬂhqnﬁﬁ9nﬁﬁ tHhe &&ﬁ?qyﬁﬁlﬁﬁﬁRQQQﬂ%$Udled
di fferent fl'h@!ﬂ‘b@@éhoﬁt’ﬂﬁé widem, of hehgreaendo | aw emitortstiveli o Tdemcsidr wst ur e
of an HDD %@p%&‘n@ 4 q%?n%\grngorfh%afdr@ Il Ya@kial ar s A5 PEEMLAUS! Xne
descri bed, I'S e to Incredse t I.cknes or_ WI th o an %rm
in order tdnvﬁﬁFBGeoPﬁ%l??%lﬂl‘E?/“%qustlr?é‘ tﬂlﬁ/\é‘f@i
th|ckness b tinersaged by ugﬂngggggany bidirectional- rotatlon ax1s of an
actuator eccentrically in the rotational direction of a discoid

medium from the width-directional center of a housing.

The reason that the width of the arm can be increased by

. setting the  bidirectional-rotation axis of the actuator
eccentrically in the rotational direction of the discoid medium
is described by referring to Figures 8 to 10. '

Figures 8 to 10 are top views schematically showing a discoid
medium D and an actuator A. Then, Figure 8 shows an example in
which a pivot (bidirectional—rotation_akis) P of the actuator A
is set to the width-directional center of a housing shown by an
alternate long and short dash line. Figure 9 shows an example
in which the pivot P of the actuator A is set eccentrically in
the direction opposite to the rotational direction (shown by an
arrow in Figure 9) of a discoid medium D from the
width-directional center of the housing. Figure 10 shows an
example in which  the pivot P of the actuator A is set
eccentrically in the rotational direction of the discoid medium
D from the width-directional center of the housing. 1In Fiqures
8 to 10, it is assumed that the distance r from the rotational
center of the discoid medium D up to the pivot P of the
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to increase the interval between magnetic disks. Therefore, it 1is
difficult to use the above structure for an HDD nounting many rragge'wiNc 06
di sks. Therefore, the present inventor studied increase of the w dt ozfﬂ
the armso as not to be influenced by the nounted nunber - of magnetic

di sks. As a result, the inventor obtained a conclusion that the width of

the arm coyld, b, i Ner epsed by EALLNO ! hae bictie eattonalr rekat i @hovert of
an actuator ‘eccentrically in the rotational d r$ﬁt| on_of ta di scoi d di um
fromthe watRoUeFectidngdereEAt er %f PRTHODR] rfb% & r 3SR Yhat the Witk h

of the armagnebgci Ren@asedebys sket pigoth® Bisdirederirefiator @satiron axihe of
the actuat et L8 heot b | ol aishh & Ché ot SHed endli sstintb s
medi um isgégggfr,%?bgh%geéégeﬂ]f%g&go Elg res %{ﬁ% 1(%. Figures 8 to 10 are
top views $BBeWaftBaPfytRhdi™hgsa i ¥8oF8 1HeiMihi® dand an actuator A
Then, Figure 8 shows an exanple in which a pivot (bidirectional-rotation

axi s) P of pneaghiiakOk b abByaChehOithedyi déhidi assti dnad werde wiitirr
housi ng sho an "alternate |

/ d_sh h Line,.  Fi
ol e 1 AN e o Ui Bbr OF ERRCARARaEoR it cany T, cLitiEhedap 1 o
the direct posiopposi od tthet Hwivadt & | 0hakhdi REENABAL (3hdWe hanPedartbvis n

Figure 9) obrardingotd FEgd umda fivam the wi dth-directional center of the
housi ng. Figure 10 shows an exanple in which the pivot P of the actuator A

is set eccentrically in the rotational direction qf the di }coi.d m%di ym D
from t he wEgeRPdEFedi FHgNregnferndf 10h& 5o FIMPGE Fn OF; 3&% asgs 911 3PS ¢

i s assuned exaaplibhehdivat anceigufe ofn ihewhithat tiomapivatert eof ofhe hrctdiad@di d
lrmdi ik E uR t%et%sat; p§%4g:th§r gﬁggﬂe?iﬁé@tiémﬁl J&%Q&Q%ﬂcw?t :hbuéiﬁ@d t e f
IO L P RE T VAL B SR Ao OEEOUEEn LACORRA Bl o ©
arm The Figure 9 shows the state in which the pivot P of the actuator
is decentered in the direction opposite to' the rotational -
direction of the discoid medium D from the width-directional
center of the housing while keeping the angle of the actuator
.A. It is found that the actuator A overlaps with the discoid
medium D. The overlapped portion is blackened. . Figure 10
shows the state in which the pivot P of the actuator A is
decentered in the rotational direction of the discoid medium D
from the -width-directional center of the housing while keeping
the angle of the actuator A. It is found that a gap is formed

between the actuator A and the discoid medium D.

In this case, when setting the actuator A to the HDD, the
discoid medium D is already set. The actuator A is set from -
the upper side of the HDD. Therefore, if the actuator A
overlaps with the discoid medium D, it is impossible or not.
easy to set the actuator A to the HDD. In the case of Figure
9, unless the width Wx of the arm is decreased so tha_t the
actuator A overlaps with the discoid medium D, it is difficult
to set the actuator A to the HDD. This represents that it is
possible to more easily increase the width Wx of the arm by
setting the pivot P of the actuator A to the above
width-directional center compared to the case of setting the

- 11 -



present invention also follows the above nentioned and assunmes the w dth
of the armas W which is constant. By assum ng the above nenti dibeldiN 2086 i s
descri bed bel ow whether the width of the armof the actuator A can be

i ncreased when positions of the pivot P of the actuator A are changed
while referring to Figs 8 to 10. Exarrpl es in Figures 9 and 10 are conpared

0N e bast s e W', TR MIONN dLeFreuEe, B LWL ehot ey Phuole R T he

actuator ARiOtH ¢t onal center
Fi gure 8, titee acbtatbenal cohirgetdoni t4f t hbedi dAidretpdinmp, D Fufgeme ‘the

SEOV‘g the %&ﬁ&Jd&r‘éﬁtQBnabﬁ dntelr Poef ﬁmﬁ aolidahgt A Tierdecentered im 5
the direction site to the rotation ire t scQi m
fromthe V\A%thrﬁ‘%’i edtinatt t2nPefsd tf hé{}s%‘l"gg gfle %gggh %)(t %efrgﬂl)%’

of the act umtrorby Asetting ftduendoitviedt lfhéfaéth?ati\ﬁt%tcﬂrerl\aw vﬁtﬁOfEh*élon

discoid megHideRdRicThe oved | epped et idit det ibhacktenad diddgild enedliim D
shows the s O]{f%itea;hrew?)l Q,Q &hg%kﬁ'é’#eﬁl tga%g cfELyator Ais decentered in

the rotati ron o i scol rum fromthe
wi dt h-directional center of the housing while keeping the angle of the
act uat or A Bddaus® frmmcbrtlhattrse ghipdoesi df arenidaim etamskraathatagt datlort As sl

the di scoi qnda%' WEILEy | fhaddl Sacasesetthel Sehdi nmpthejact uat Gechsbar hetcHDD
the discoi d éﬁ% |s al ead sgt The %crt yat renA |%t_sm %gr’r}w% L dpper
side of thEfMBIeFh 8?’8r E 2R B overl &6s “w fn r's267d
medi um D, i&. i s Thepeforbl e idr lﬁ)tdlf@b@ylﬁ ot@etsettheﬂﬁct%‘flbﬁt% t® e HOD.
In the casefidiaduréngi®. unim@esetbee W dih ddkcefibelie adovd,s pimﬁﬁ@sxsd sD

that the agfualer A BV%f' | AR MR ADE: 4 Seakd LU Qindile lkse il CUid

to set the acet uator - A IS represents that it is SSI ble to
nore easil PIH®G Qéséhfehécwlﬂ‘f%r\ﬁ( of the armby setting the p| vot P of the
actuator A to the above w dth-directional center conpared to the case of
setting thepherefore, the present invention provides a disk drive system

comprising a discoid medium which rotates about its rotation
axis and stores data, an actuator which has a head for reading
‘or writing data from or in the discoid medium and rotates about
its bidirectional-rotation axis, and a housing..which . has
predetermined width and depth and houses the discoid medium and
the actuator, characterized in that the bidirectional-rotation
axis of the actuator is set eccentrically in the rotational '
direction of the discoid medium * from the width-directional
center of the housing and the size of the discoid medium is
smaller than that of a discoid medium corresponding to the form
- factor of the housing.

Bccording to this disk drive system, it is possible to increase
the width of the actuator because the bidirectional-rotation
axis of the actuator is set eccentrically in the rotational
direction of the discoid medium from the width-directional
center of the housing. Therefore, it is possible to improve
the rigidity of the actuator and resultantly contribute to

improvement of the data read/write speed.

Moreover, in the case of a disk drive system of the present
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- 11- 1 6 JUN 2006 pivot P to the position eccentric in the direc}po

opposite to the rotational direction of the discoid nmediumD fro tjuMZUUB
wi dt h-directional center of the housing. Then, Figure 10 suggests that it
IS possible to increase the width W of the armby setting the pivot P of
the actuator Ato a position eccentric in the rotational direction of the

di scoi d med) . d g?hesl%o ¥g Wit ndioeat heAalnCeR! Sha1 BEEANAENThaRN! Y

t he di scoi act uat or %/ parts are se
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setting thehactimi.or TherBieref oreyer t whenditfife cubtatiosel theedctafat eheA

at an optional,analgqilher ekor ncf‘éagﬁc”ﬂﬁd Aoy Ssth)slltl%s ?BPR&QES

pivot P of { eactuator are chan eeplng the
actuator A lAH&asoret fhe W@?énthqﬁ?@ﬂﬁt%ﬁ pr o§‘? %?dFEﬁ &r%Z\?e oy stBm
conpri si ng &ishcicbinkbdimti um \whiadh, r ataties pabetibléet sor 6bani anneaxspaaadin

stores dat %h@nhcﬁ?éﬂgglt or i gb beso p9§§gbi@rtée§ﬁlbfgasé’rt%' bbflc £eg 2o om

or in the discoid rotates. about., its bidLrec

axis, and a-HoRFHY} %halé“prﬁt’ﬁdep& fFREdSREGY hohnd ah XnHShBﬁsEget he
di scoi d rreoﬁmﬂrnea-nd the actuator, characterized in that the

bi di rectional -rotation axi s of the actuator is set eccentrically in the

conter o7 (SR Sl ARG QR (LOPis, W HUKS AH BPRe

that of a o‘F%‘tRHJcFJT?éJdl%n‘F%%’Fr%%i)?}t‘m]i}hg“t‘owph‘éhf6‘r rﬂaqnﬁ(?tlt‘ir cb‘fs X HeA RS | ‘hg
Accor di ng tdidneterdick dr imre ogy diess) tiot magnptdsably $storecdabseis thet widt h

of the act L@tﬂl& rhfféwssﬁ ddhadigl rnealiapak, r at #bikgby a¥t8abrihRi@ctHai oy is

et eccent rically I N LhE 9L aLLoMBly Sk $5bESAOInd "5abh S8 STEHM L O™

t he wi dt h- d} i"0ha
magnetlc disk, seeks the magnetic head on the  magnetic disk,
and bidirectionally rotates about its pivot, and a
3.5”eform—factor enclosure case which has a predetermined width
and houses the disk assembly and the rotary actuator,
‘characterized in that the spindle and the pivot are set to the
width-directional center of the enclosure case or eccentrically
in the rotational direction. of the magnetic disk from . the
width-directional center.

! According to the hard disk drive, because the spindle and pivot
=~ are set to the width-directional center of the enclosure case
or eccentrically in the rotational direction of the magnetic
disk from the center, it is possible to'suppress a thermal tilt
and increase the width of the arm of the actuator.

In the case of a hard disk drive of the present invention, a
magnetic disk superior in the balance between power consumption
and storage capacity is obtained by selecting the diameter of a
magnetic disk in a range of 68 to 72 mm. '

By using the above present invention, it is possible to provide

a hard disk drive comprising a disk assembly in which a
magnetic disk having a diameter of 60 to 75 mm to magnetically
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center of the housing. Therefore, it is possible to inprove the rigidity
of the actuator and resultantly contribute to inprovenent of thé Gdamaaps
read/ wite speed. Mreover, in the case of a disk drive systemof the
present - 12 1 6 JUN 2006 invention, the size of the discoid nediumis
smaller than that of a discoid nedium¢#rresponding to the formfactor of
the housing. Therefore, even when the rotational speed of the discoid

medi um i s JoRcunasedet id aispindRSS B § bO rSHRAPIE § SpirdC bRt eroP rofhlify RRNEEK
consunption. Because the size of the discoid mediumis small, it is
possi bl e aemblynnd hasingsprated rotationah spead @€ il 2§00 mm of Mmozd, ggofansadterter which

i ncrease the capacit f. _the actuatqr .angd inprove the seek.speed gf head
by usi ng Piiee Faaaes. Aeafl o G ieBloi L ¥ bF YEm B8 PRSI REE 8 P

di sk dri venagh@itPiida8iongtha nehighdticadisie il Widifecudtiallh rataren@beiti ics pivek ahidivi NY- a
diameter of 75 mmor less to _magneticall_{ store data is set to a spindle
so as to BEnyBewr amlesurecapewhicl houses the diskwpseripiang the rofayAeitdter-head f or
storing or reproducing data in or fromthe magnetic disk, seeks the
magneti c head on the magnetic disk, and bidirectionally rotates about its
pi vot, andceordidg3d afathenafzect aithepresensinyentiva sleerevsipedvidedsa dislpdninetompmisingd

wi dth and houses th g)isk asqserrgl‘y. and tthe r%t ary actuator, characterized
in that the sp?mﬁﬁlée ()] r?&?én?)l% adped WUOPEXPhe " i dt h-di rectional center

of the encl osufea&afeér, MhichGS eipable @R rdtting Bldirdv8ofidllyadbo@iad bidirétiohalabiatioh t he
magnetic disk fromthe wdth-directional center. According to the hard

di sk dri vaxispagladeser terd/valse hepddonradipe wotvriting dataclrom ¢ o gaidhingpghetin §te@ee onal
center of eBSnE gy osure case or eccentrically in the rotational direction

of the magneti ¢ disk fromthe center, it is possible to suppress a thernal
tilt a housing having a cover and a base for enclosing said magnetic storage medium and

said actuator, wherein said rotation axis of magnetic storage medium and said bidirectional-
rotation axis of said actuator are located at a center point along the width direction of said

cover and base.

According to still another aspect of the present invention there is provided a disk drive
comprising:

a magnetic storage medium having a rotation axis;

an actuator, which is capable of rotating bidirectionally about its bidirectional-rotation
axis, includes a read/write head for reading or writing data from or to said magnetic storage
medium; and

a housing having a cover and a base for enclosing said magnetic storage medium and
said actuator, wherein said cover includes a first section and a second section along the width
direction of said cover, wherein said base also includes a first section and a second section
along the width direction of said base, wherein said rotation axis of magnetic storage medium
and said bidirectional-rotation axis of said actuator are located between said first and second
section of said cover as well as between said first and second section of said base, and wherein
the first and second sections intersected at the center point along the width direction of the

cover and base.
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and increase the width of the armof the actuator. In the case of a hard

di sk drive of the present invention, a magnetic disk superior E?quZMB
bal ance between power consunption and storage capacity is obtalne
selecting the dianmeter of a magnetic disk in a range of 68 to 72 nmm By
usi ng the above present invention, it isapossible to provide a hard disk
drive conprising a disk assenbly in which a magnetic disk having a
dianeter of 60 to 75 nmto nmagnetically - 13 1 6 JUN 2006 - 14 store data
is set to a spindle so as to be rotatable, a spindle notor for rotating the
di sk assBrdﬁér;cdaand)oﬂanénIhg a rated rotational speed of 12,000 rpmor nore, a
rotary ac tic d f,or rodUC|n data
0 or 1 roRTERGTANNaE b areshn BgRlon, HAT Hragieried RERY ShibrETH

di sk, andaRbfiph®fhs @aMidgé. rotates about its pivot, and a 3.5"- forn}factor
enclosure case mhlch houses the disk assenbly and the rotary actuator.
According to anot her aspect of the present invention there is provided a
di sk drlvelr&%&ﬁ1 ﬁﬁ a magnetic storage nedium having a rotation axis;
an act uator I's capable of rotating bidirectionally about its

bi di r ect i Bigate ¥ Btagtbp eiew me,ganhwd disledrive (FE210) 1r oftthis leebddintnt arebkigmg 208

witing data fromor to tic st e di nd housi havi ng
 cover andids SEARBT UPY Ao e drie phbieaty b SRortlh Hve draiad e

act uat or, typBIEH NTREHOD 10 RdsiaGBrn@Fctor 6f 3 BB&LHUGS fated $61afi G spoed ol 13,00 phai d
bidirectional - rotation axis of said actuator are |located at a center point

anng the wdth direction of said cover and base. According to stil

anot her aiQ%‘ﬁéwﬂ Pl BNSRAY, tﬁe“ﬁgibti@%r&?%rh%u&ﬁ%ﬁfé%"kda%den%loghx%kcagef%é’ &

conprising: "a magnetic storage medium havin Brrax sy an *act ua or,
which is mpﬂ@ltlee operr apyt i pogtidn of aeshhlimabttqm aboninumtaloy base 12 with a not-

bi directignal -rotation Xi i ncl udes a adIWW|te .for readin r
wWriting dﬁﬂatrat?fﬁmofso‘fea ai ih‘?nﬁ@ gRure °§Steo{ Ged rﬁ%‘@?&h‘% g’d’dg‘?} H@l‘:& ﬁ% ﬁ%vi ng
a cover afgicallPasAzdneillyeRE (oS cotpiia ¢ 1BBRed.I The WaaB T tHEShdlBudfhse 16 is

shown by W in Figure 1 and the arrow provided with W in Figure 1 shows the width direction

of the enclosure case 16.
The top cover 14 is set to the base 12 by machine screws through a rectangular-frame-like
sealing member (not illustrated) and thereby, the inside of the enclosure case 16 is made

airtight.

A spindle motor 18 having a hub-in structure is set in the enclosure case 16 at a position

slightly close to an end of the
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said actuator, wherein said cover includes a first section and a second
section along the width direction of said cover, wherein said base 1di 3N 2008
includes a first section and a second section al ong the width direction of
sai d base, wherein said rotation axis of magnetic storage nedium and said
bidirectional -rotation axis of said actuator are |ocated between said first

and second,_sect B 35 %];n %_ iid Govert-. afhﬁégf?escil%et A1 b fd sty taRd oxecond

section ofb§ mhereln st an secdgd section

i nt er sect eélaﬁst rﬁelt@émaéﬁ g8 nalunbuyn ¢ REPRFER RS ditfect PUf of© tﬁi’ CRRSE and
base. [R\ khBBPb®36l huBOQDAVE thé 3Sphn@DO6Gmetddal 8 Preferren ehdgdi Herend

EnbOdinent?OQ%ﬁEQe gr%%%n% Hﬂﬁggth8@o¥‘hb .be MRS GldHRd i QeH@wa@ﬂ‘has an

referring raw ngs. First enbodi nen i 1|satop
vi ew showi RYt&ifar dléngeHr Pi?e 7 OHB8)- 10 The TRPSE efi dgﬁe f%d’d‘lil
a side secth@naépymdam ofmotthe has d idi sifidedvetd n thiegutep 1.cousy HIl)El) 110Y| 2 a
head- | oad/ Bltofilglug é—!?D %J%% HDD rjlﬁ)ef@ﬁ,lqe Jforimpd acnglrncgfe 3.1%" &yt aa

a

rat ed rota on m As shown in Fi gures and 2, the HDD
10 forns abﬁébsﬁﬁ@'sklﬂ%‘?r’?%d SeH“tSﬁ F&sure case 16 by seal | ng the open

upper portion of a shallow bottom alum numalloy base 12 with a not-
i.I'Tustrat e‘% EOF?n v&h cl4iiskhe £ned osurE sease Hidrage mectianguicy 1o mnibpx

AR S

wi dth of t e arrow

provi ded vmfpﬁmwil ANFRgOLasy SHRratfe wiltht I‘T’hd’i“’f‘e&f‘l ﬁgu’é‘F he? e%?%esﬂr%a
case 16. The fseft ¢etekehdadjasent tmaghet hnskisks B2 .macHinespraeans 4 hisouh a

rect angul ap-frarelikeonteahh g MeABE i nt8sYal | beEkhéa eehe andgideiehyiskde
i nside of the enclosure case 16°is made airtight. A spindle notor 18

havi ng a hd-in structure is set in the enclosure case 16 at a position
slightly close to an end of the [R\\LIBPP] 03617.doc: AVC 1 6 JUN 2006 base
12 fromit siceedier, Anmagnebitordizsk 22 sonsint thedeotlasugt assssubstrat®e or

alun]nunlsﬂg%k LAte hSafil %8d it0 die dPRAfe end of the actuator 30 and the

intermediate portion of the actuator 30 is supported onto the
base 12 through a pivot 34. Therefore, the actuator 30 can
rotate about the pivot 34. A VCM (voice coil motor) coil 36 is
set to the other end of the actuator 30 and the actuator 30 is
bidirectionally rotated by a VCM 44 set in the .enclosure case
16 so as to interlock with the VCM coil 36.

A not-illustrated card serving as a circuit board is set to the
outer face (lower face) of the base 12 and is a rectangle
having a size for covering the outer face of the base 12.
Power and signals for driving the spindle motor 18 are
input/output between the card and the motor 18 and power and
signals for driving the VCM coil 36 and reading data from the
magnetic head 32 are input/output between the card and the
actuator 30. Input/output between the card and the actuator 30
is performed through a not-illustrated flexible cable.

The HDD 10 of this embodiment is an HDD referred to as the head

locad/unload type. The head-load/unload-type HDD 10 unloads the
magnetic head 32 to an evacuation position without bringing the
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face of a hub 20 of the spindle notor 18 by a top clanp 28 and rotated by
the spindle notor 18. The mmgnetic disk 22 has an outside di anmete§ jgf Z@ﬁ
nm The upper end of a spindle 19 of the spindle notor 18 is fixed to e

top cover 14 by a not-illustrated bolt. Therefore, the spindle 19 has a
bot h- end- supported structure. The magnetic di sk 22 is a discoid storage
medi um for storin data. Data is s%oredl gnet c thip film(not
illustrat eﬂ‘)agnﬁﬁllge&?eéﬁ a2g I18§§ SaBSRTht @l Eh Fi YQurEhe, magnghic,

24 i s set diekwen lad] mlemg nagmemp c bdbsks 422hoItie thpacart@tors ¥ wenber
for controldingge, ¢ ”&Séé’aho@eblé’@%‘té he mmet kfediEpS 102%pdItRQVersh@n

actuator 30 is set I1n the enclosure ca ghetic hea 32.i5.sef.to
one end of Fk¥a4eEuatbr 180 ‘%ﬁﬂ'elnh ?‘E?ﬁ%kﬂﬁ"at Eg‘%oﬂq%}?t(}f: et gaatjo&? 30
i s support édcened bhethbasegriex ichrddwdh2a.pi vot 34. Therefore, the actuator
30 can rotate about the pivot 34. A VCM (voice coil not or) coiI 36 is set

to the oth he act uat or the act ator | rect onal I y
rot at ed by%b Vg%l)441 56t Eh{%ee‘“‘%%c%r ae soeCa Ot rOt ‘Jk

the VCM coiolf 3be magoetif| diska?ed *ehﬁrtd iger \Flhﬁgsﬁsn‘élél l%u‘Pf 'b'@far%PJr%dJs%t
to the oumerolaces (liewerodecs) at time bae@tm-alaredtlmnalr esdregegyl eof. hehe ng

a.size for %eisggpg t@fs Ouigr fage oy ég Qﬂée ot P@\@ersm gngl fﬁ]ﬁ@r

driving the spin are” i npuf/output between the card and

nmotor 18 aRddpsRErigRal-sPtAR f Gendetvi R thBeVOWE‘(‘)?'FO%G thd ¥eadtlivp
dat a from tlbeatedgret | thdeald 3R dimectipotl ogepter betwadre tdw:lc;:asr\ueantbstdne

actuator 3Q¢.| npehépaidrd, betagenrt Iﬁmecer rafdn h@n@-ﬁfé’fﬁﬁé}i’t 3empSrature

per f or med tl%ch hﬁw %?I IIustra&eijthe Q})g g Ia-@? %}qvggrh Ql

enbodi nent efted°to a ?he he
head- | oad/ ﬁﬁleoa’ddﬂlpéll;ww)“ Lﬁfﬁ%mpfﬁése%gnetl c head 32 to an evacuation
position w thout bringing the

A thermal tilt was evaluated by preparing a top cover 14 made
of brass and a top cover 14 made of a damping steel sheet. For
evaluation of the thermal tilt, an HDD (conventional HDD) was
also prepared in which  the pivot 34 serving as the
-bidirectional-rotation center of the' actuator 30. is set
eccentrically in the reverse-rotational direction of the
magnetic disk 22 from the width-directional center of the
enclosure case 16. Thermal tilts measured by setting the brass
top cover 14 to the conventional HDD and the HDD 10 of this
embodiment are shown below and it is confirmed that the HDD 10
of this embodiment has a thermal tilt smaller than that of the
conventional HDD.

Conventional HDD (Brass top cover 14) ... 25.6 nm/°C
HDD 10 (Brass top cover 14)... 18.7 nm/°C

.Then, the thermal tilt of the HDD 10 of this embodiment to
which the damping-steel-sheet top cover 14 was set was
measured. The result is shown below. The damping-steel-sheet
top cover 14 has a characteristic superior to the brass top
cover 14 from the viewpoint of acoustic characteristic and
rigidity. However, the damping-steel-sheet top cover 14 was
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- 15 1 6 JUN 2006 nmagnetic head 32 into contact with the surface of the
magnetic disk 22 by making a ranp bl ock 40 hold the actuator 30 whi § dUNt2008
HDD 10 does not operate. Wile the HDD 10 operates, the actuator 30 is
driven and thereby, the magnetic head 32 is |ocated on the nmagnetic disk
22. The HDD 10 of this enbodinent is |ocated on the rotation axis of the
magnetic dis

22,, that, i the spindle. 19 | NQY. r IS
| ocated at %e _\ﬁidc?ﬂrf-egi rég??%ﬁ%l, lcggntw%rs ofg%ﬁgégﬁleergl@{ ogiuqufef?(r:%?g 1?0*\ 'an
Mor.eover, tHamgingst shleyr wiongtasutheg fibgi rRR4¢ oddl - 1Bt ALPEATCEBNPRRS PNt he

actuat or 3QdesrmlS@ntl.ocaiRiédvat,t e wadt podisibLéi boakuppnées ohet bBermal

encl osure ca 16...Theref.or ev | f PES AT S-S : ,
tenperaturgtlslgtf %H‘él]ﬁﬁgyl S ?tsh_ees,&[biél tosit gfm%he ﬁsi\{)élrﬁgllogl @fﬁ%geg‘{”r\’/%‘%h SEth
the w dth divasE® toP sP¥esuppredsetft A thermal tilt was eval uated by ‘
preparing a top cover 14 made of brass and a top cover 14 nmade of a

danpi ng steel sheet. For evaluatio f the the I til a
(convent i oHP H&D)(D\ﬁé{%’lnﬁrg e?)f'e ereencdq_’loﬁ) Wi G HIE i \/0%8'?4%%"2?!\% ng as the

bi directional-rotation center of the actuator 30 is set eccentrically in
t he rever serheot aibbondd dilrsect hes ofn t hdvanhgpet ithadi skt22i4 r smpedor in

Wi dt h-di recédhm%atfi%t grrogfarwean@n@éﬂswﬁictq;%eéﬁuszhehaabpihalé eaghiged

by setting the brass op, cover, 14 t he .convent h 0
of this  embo@tent A& s Sl g‘ﬁ% iw[lcd%@ gg%%ﬁﬁ%nﬂ hS?H?ﬁ% EBBD@&& of
thi s enbodiersdosvrs gaskerlifal Fort e¥pBPLer fhahStRAFS P HEC ROFR eht hohal
HDD. Conventdonghppbkt {1Rf asbe t epindVer 194)througR5. thenidp ¢DB1014Bragssat op

cover 14). '}%iog]r@{lﬁaé“?n%\gh??zcufrggyt REEARk LD bbr Ohgt P& HORALOi Pf 16bdEea at
enbOdlnent'the wiégh-éirecé?Q%a991i§ﬁ%E'%ﬂ?e%hé09050%%5er1ﬁ4W65 ﬁg£eg@§r,
the base 12 is manufactured by obtaining an element assembly

and thereafter machining it. - In this case, it is advantageous

for the machining_accuracy that the spindle 19 of the spindle

" motor 18 is located at the width-directional center of the base

12.

Moreover, the actuator 30 of the HDD 10 has a straight  shape
symmetric in the planar direction.  Therefore, even 1if the
actuator 30 vibrates, the magnetic head 32 is not easily
shifted in the off-track direction though it is shifted in the
circumferential direction of the magnetic disk 22.

(Second embodiment)

Then, an HDD 100 of a second embodiment of the present
invention will be described below by referring to Figure 7.
Because the HDD 100 of the second embodiment has a basic
configuration same as that of the HDD 10 of the first
embodiment, different points are mainly described. A portion
of the HDD 100 same as that of the HDD 10 is provided with the
same symbol and its description is omitted.

In the case of the HDD 100, the position of an actuator 130 is
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measured. The result is shown bel ow. The danpi ng- st eel - sheet top cover 14
has a characteristic superior to the brass top cover 14 fromthd JUNeRBRfoi nt
of acoustic characteristic and rigidity. However, the danpi ng-steel-sheet
top cover 14 was - 16 1 6 JUN 2006 not adopted because it was excessively
different froman alumnumalloy constituting the base 12 in
| i near - expan coefficient. er, it S poOsSSi to, su the
ther mel - [RFEEEFERT afFom o it oo™l Wb LOnlnt FBR ABSEo SHHEHTE
brass top 8peeifidallbs, sete HDD 10 (Dandiffprenselfrohedhet §pDcdverinlspat. |
f28b4 nmtf C dheiGBP 31@,461'%&&1@@ gdsl at?ﬁ’@[)%ﬁﬂﬁé&?ﬁn‘aﬁl k§t§t'i?@ﬁ' Qﬁ(ljs Nof the
abrication _proper nd wor kKabi | i ecayse pin n Q
are Iocateﬁcg? éﬁ@tﬁsdlrect Bif: tﬁ&&nig 3# 15h5ﬁ3§ﬂ@3 6E§pc%69nFor
exanple, iefis p@gsnemlle dd-skore aﬁl‘rm\me by gan s@pmtirmgFmerepi?ndtremlghe -
through t hgidep-&ovest ihaat @enhégh #Bchi nbageacrur acy theesséhe, bar nd s
oS L on | Bok@eRi el indial dhly AiechhoRabe cEnl Sl Bladdi® 1P ERbAL L

Mbr eover , SUF At G enent.as
and ther eaWel’ChﬁacCF'ﬁsrﬁ ngfi the r’rIDchllso-casén |%Ct‘lla§°§d\}h’=mlal@eoﬁjsla¥9ﬁ e
machi ni ng agaul akys t haligher spididlye ahl abkebeispposhd iblamtiorsubpriess! ahat ed

at the mﬁdeggg%{fgﬁlé¥ug d%%% shaoBGgBeI?ﬁse 12. Moreover, the actuator 30

df the HDD a strai pe symetric in the planar di rection.
Therefore,  even if the actuator 30 vibrates, the nagnetic head 32 is not
easily shlAdeantagehe Hftthet davkndievtti on though it is shifted in the
circunferential direction of the magnetic disk 22. (Second enbodi nent)

Then, an 489 pib&; SEER effmow@%%o&nemP&#sp%lde@vgn%'lgﬂ Wil ebe

descri bed bel 0w b erring t
system capable of sufflc1ently obtaining the advantage that the

read/write speed is improved when the rotational speed of a
discoid medium represented by a magnetic disk  is increased.
More specifically, it is possible to provide a 'disk drive
system capable of sufficiently obtaining the advantage that the
read/write speed is improved by suppressing occurrence of a
.thermal tilt. Moreover, by using the structure of a disk drive
system capable of improving the rigidity of an arm, it is
possible to provide a disk drive system capable of sufficiently .
obtaining the advantage that the read/write speed is increased.

3. Brief Description of the Drawinds:

Figure 1 is a top view showing an HDD of a first embodiment of
the present invention; '

Figure 2 is a side sectional view showing the HDD of the first
embodiment of the present invention;

Figures 3A and 3B are illustrations for explaining a reason why
a thermal tilt does not easily occur in the HDD of the present

invention;
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Because the HDD 100 of the second enbodi nent has a basic configuration
sane as that of the HDD 10 of the first enbodinent, different points are
mai nly described. A portion of the HDD 100 same as that of the HODUNQQIgS
provided with the sanme synbol and its descriptionis omtted. In the case
of the HDD 100, the position of an actuator 130 is - 17 1 6 JUN 2006
different fr.om.that,  of th HDD 10Q.0f the first_ enbod Speci fica

the HDD 100 1L 2y @R APOREERGL LB RBE 1S Hl SPAPIBEng3a EERaPRgVEY
the bidireé |tc§1|¢esmarlofcatltoﬂcwr% bl a monveotdgnal HBD; i s set eccentri cal |y
in the rotational direction of a magnetic disk 22 shown by an arrow in
Figure 7 framthe 'dt -directional _center 12. Therefore, it
possi bl e t & iHEFEas g g aﬁfdfﬂﬁg?gf?&g%ﬂﬁlﬁﬁQNBX 35186 a?eﬁea??PtWﬁﬁ
case of the& Hmrml mlatcm@@omﬁa\ﬂaﬁgla paryt annthed dPH @ésthe hbpésent
rigidity andghvenkasni;t possible to suppress the vibration of a nagnetic
head 132. [Advantages of the invention] As described above, the present
invention provides a disk drive system capable of sufficiently obtaining
the advant #J9UEREt theand e&f/ I el LRI AtdoPfiplove PXIMGINIRE ot B¢ BHl
speed of atiditscoid nedi umrepresented by a magnetic disk. is increased.
Mor e speC|ficaIIy it is possible to provide a disk drive system capable
of suffici ai ni ng, t he advant age that the ad/wite. s eed i S

i mproved b 1§L‘}§Sr gss’isng‘a oE%%rYb‘?l‘ﬁes'&?‘gJar‘gt ?rﬁth?fta SRBYROVERLOBIMGRE ng
the struct a@fe tbe prepsrtdinventigmit em capable of inproving the rigidity of
an arm it is p055|ble to provide a disk drive system capable of

Suffl ol ent iiguell & Ninad 9 adantage gn%glwe readl gjﬂr LR Bior of

i ncreased. Descri IOﬂ 0] I'S atop VIEW

showi ng an HD@Qﬁ”%%qﬁl%ﬁ ngnwl dfh- dlrectlonal center of a housing
of an HDD; :

Figure 9 is an illustration showing a case in which the pivot
of the actuator is set to a position eccentric in a direction
opposite to a rotational direction of a magnetic disk from the
~width-directional center of the housing of the HDD; and

Figure 10 is an illustration showing a case in which the pivot
of the actuator is set to a position eccentric in the
rotational direction of a magnetic disk from the
width-directional center of the housing of the HDD.

[Description of symbols]

10, 100 ... HDD

12 ... Base

14 ... Top cover

16 ... Enclosure case
18 ... Spindle motor
19 ... Spindle

20 ... Hub

22 ... Magnetic disk
24 ... Spacer
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t he present invention; Figure 2 is a side sectional view show ng the HDD of
the first enbodiment of the present invention; Figures 3A and 3B BIA 2
illustrations for explaining a reason why a thernmal tilt does not eaS|U|D§/
occur in the HDD of the present invention; - 18 1 6 JUN 2006 Fi gures 4A
and 4B are illustrations for explaining a reason why a thermal tilt occurs
in a conve%i onal HDD(;: Fin?ur es 5A and 5B are illustrations for explaining a
reason why a‘thefRE| Jf TY¥ does not easily occur in the HDD of the present

i nvention; 3P, gliBs.6A Aetl®Bare illustrations for explaining a thernal
tilt; . Figgreid2is,a m@@gﬂww ng the HDD of a second enbodi nent of

t he presen54i n\{gnti on; fl(géjre 8 is an illustration show ng a case in which
a pivot of ™ "&n ét tatortYe set to a widt h-directional center of a housing
of an HDD; 3Fi gureVOMi Vaice |Gaisk dtiagn §Réhi ng a case in which the pivot

of the actyatQr .i gamptbi®cia position eccentric in a direction opposite to
a rotati ongl di reg 'Mon of a magnetic disk fromthe w dth-directional

center of the houdl ng of the HDD, and Figure 10 is an illustration show ng
a case in which the pivot of the actuator is set to a position eccentric
in the rotational direction of a magnetic disk fromthe w dth-directional
center of the housing of the HDD. [Description of synbols] 10, 100 ... HDD
12 ... Base 14 ... Top cover
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16 ... Enclosure case 18 ... Spindle notor 19 ... Spindle 20 .. ﬁ;ﬂgbﬁﬁ
... Magnetic disk 24 ... Spacer - 19 1 6 JUN 2006 28 ... Top clé .,5
130 ... Actuator 32, 132 ... Mgnetic head 34, 134 ... Pivot 36 ... VCM

(Voice Coil Motor) coil 40 ... Ranp block 44 ... VCM1 6 JUN 2006 -21 What
is claimed is: 1. A disk drive conprising- a magnetic storage nedi um havi ng
a rotation axis; an actuator, which is capable of rotating bidirectionally
about it syRidis &8 ggggl-rotation axis, includes a read/wite head for
reading or Witl a fromor to said magnetic storage nedium and a
housi ng having a cover and a base for enclosing said nagnetic storage
nediun1ang sai,d,.actuator, wherein said rotation axis of magnetic storage
medi um and sai & BIATELTBRIPE (ot ation axis of said actuator are |ocated
at a center poamagaétg%rﬁgﬁnmiﬁhmthgg%thmaqﬁs;said cover and base. 2. The
disk drive of clarm 1, wherein said actuator is symetrical along its,

| ongi tudi nal & p@BatPRWhich is Taably afgotgting kidgectionallabput itk bidipetionalgtasioner

s made ofyig RS @lestIhTEREN o] SRR iy B Aol sha el sl ve

of claim rern sard cover ferem |1 near-expans
medium; and

a housing having a cover and a base for enclosing said magnetic storage medium and
said actuator, wherein said rotation axis of magnetic storage medium and said bidirectional-
rotation axis of said actuator are located at a center point along the width direction of said

cover and base.

2. The disk drive of claim 1, wherein said actuator is symmetrical along its longitudinal

direction.

3. The disk drive of claim 1, wherein said cover is made of a material different from that

of said base.

4, The disk drive of claim 1, wherein said cover has a different linear-expansion

coefficient from that of said base.

5. A disk drive comprising:

a magnetic storage medium having a rotation axis;

an actuator, which is capable of rotating bidirectionally about its bidirectional-rotation
axis, includes a read/write head for reading or writing data from or to said magnetic storage
medium; and

a housing having a cover and a base for enclosing said magnetic storage medium and
said actuator, wherein said cover includes a first section and a second section along the width
direction of said cover, wherein said base also includes a first section and a second section
along the width direction of said base, wherein said rotation axis of magnetic storage medium
and said bidirectional-rotation axis of said actuator are located between said first and second

section of said cover as well as between said first and second section of said base, and wherein
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coefficient fromthat of said base. 5. A disk drive conprising: a nggurﬁti C
storage nedium having a rotation axis; an actuator, which is capab’l 2006
rotating bidirectionally about its bidirectional-rotation axis, includes a
read/ wite head for reading or witing data fromor to said nagnetic
storage nmedium and a housing having a2xever and a base for enclosing said
magneti c storage nmedium and said actuator, wherein said cover includes a
first secijeqisdil RcGRCQRForRGatckRMied@0M@ dehiRr Poidt bBlongithe®idtl diredtichadftthe
cover, wherein said base also includes a first section and a second section
al ong t hecapietadd kiise.ecti on of said base, wherein said rotation axis of
magneti c storage nedium and said bidirectional-rotation axis of said
actuator are |ocated between said first and second section of said cover
as wel |l as. betTeediskaiide b ¢lsim dnehaeiacsid santordnswimstaca dbageits langitudhed ei n
[ R\LI BPP] 03617.doc: AVC 1 6 JUN 2006 -22 the first and second sections

i nt er sect 8@HPNt he center point along the wi dth direction of the cover and
base. 6. The disk drive of claimb5, wherein said actuator is symetri cal
along its longitudinal direction. 7. The disk drive of claim5, wherein
said firsf?. secThodisldrieafdlambewhbrgin saiddfifsf ssetéon of spidecqrer hag p aliféirent linear-
coefficient fromthat. of. said cand. s i .sald cover. 8. The disk
drive of ﬁﬁpﬁpwnifoe\%%?@ifwngggﬁhoﬁ?@gfcoggg%ét@ﬁ Og%a@g‘lk‘%r‘base has a different

| i near- expansion coefficient fromthat of said second section of said

base. R\LIB PP ]03.617, doc; AV C
L [ 8. The di]sk drive of claim 7, wherein said first section of said base has a different linear-

expansion coefficient from that of said second section of said base.
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