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Di sk drive apparatus, hard disk drive, and enclosure for hard di NeZQO
Det ai | ed Description of the Invention: [Field of the inventi on] The
-present invention relates to a disk drive apparatus represented by a hard
di sk drive. (Background art] .A hard disk drive (hereinafter ﬂlmm i m
.as an HDD) nost popul arly used as %ﬂtcgrtggﬁ nmeans for a c ”Emnmmua
constructl on such that -a single. or "a plurality of nagnetic di sks..ax.e.
di sposed coaxially and are driven by a spindle notor. Data is
and witten on the magnetic disk with a magnetic head provi de(illm %’L m[w»&
opposed t ol t helitdgnets ahd Shventhentagnetic head is driven by an
generally by a voice coil notor (hereinafter abbreviated as a VOMS%%e
magnetic di sks[j (gﬁftl c head, and actuator axe contained in an enclosure
call ed a di skP&Fd odtd¥e #RBaBALRE endpydurdidks dmiiee upand @nctbifre for
box- shaped badendndd séf drfioe exanpl e, an alunminumalloy and a top cover for
seal ing an opening of the base. One, of, the najor technical problens with
the HDD i's to increase the .speed of reading data stored on the magnetic
di sk and the speed of witing data on the magnetic disk. one neans f.or
solving thts ermﬁnm speed 'of the magnetic
di sk. However, the increase in rotational speed of ‘the magnetic disk
i ncreases Vel Qi .alr.flow generated by the rotation of the
magnetl o d%ﬁ;%laedlgtt%sq%vggt%h 15 JAN 200 flutter of the nagnetic disk
increases. If a flutter of the magnetic disk (hereinafter referred to as a
di sk flutt®Brg dmasent a imoleatiive pesilatesal toel at i @nghi Ridstee) tap_gt s
magnet i ¢ diegkr earchtidde byaanahir-a §ead ghanges, so that the increa é’ sk
flutter has an adverse influence on the accuracy in reading and wi t| ng
data. Specjfigally, it is assuned that when data is witten, the data is
Rafemspaes]

written un _ Thltrack that is-different fromthetrack on whi ch
the data is supposed to be witten, or when data is read, the data is. read
undesi r ablzy - hagm aii;erlaClﬂrtibét llﬁer@l £ t rack from which the
data is syppased Qgeéleaa% ( ar. Inlagﬁlégr Jl{%‘ﬁg%ggoraf eBerd@ily pest

i ncreased t0 |ncr ase the capaC| y SSPLH rf&@fffbgt Eordlaskco!‘h‘iléeteﬂnden(zy
becomes gredt® tuStIoPend g Béa%’ol”\/ealﬁylﬁhem neemliugall iAyt hotighayheric

rot at i onaldkfiEedrsf disposedncharbghly i andli ske \mslv?ele(Byr Bms%EnEiéS,}mI; & high

r ot at i onalDaspeedls ofreld, 08Porm pmnaasw,bggfbn adaptgld tlih ]g Speed
HDD r ot at lnng;@attl% "RéAd ! 928y 1aBECd LXEEeqING, 0,000, L PM, Nas bRén ped.
As the velac % gtj an _aj_m. f 0\£/ gﬁn erated in c teaskde méglllq&Uthr
of ‘the magnetic di'sk BEESHES Pefdr kapfeiven lflfleafbtam,ituahand gasetdEly by

rot at i onal® spR&ee ofolihe Npt@¥et (hexntigiafitesr extdewviatha el agi tympf thgeair
flow genemmgetiic dieksPDnagaeess epeadNesmd Ucuathe 598r88‘1§€ 1N ({Ot at| onal

d of t ls
hused by BT trey aedce B8R ?E‘CS SHEBCY " SREk o Tenane e s o

lutter. o
t he preser%’tp nﬁe‘%t?%’r{l iROX$hapsd basg Hia;‘zl@ @firv&otppasmp Lis, caxpadl @nigfum
restraini rf’d-lé’Yf aet ar top eovelyrat @edilslngi Anaopeging REEdnEDPs gL . Summary of
the invention ] The inventor presumed that the disk flutter si rrply by the

rotationaloppesd +¢f ;ﬁggggt 't%.: ﬁ{%\%uie ]E#elle%vg “g%ner ated by the interruptio |

t aki ng pI Ge on admagfn tic he HDD is to increase
reading data stored on the. magnetic disk and the

.speed of writing data on the magnetlc dlSk One means for
solving this problem is to increase the rotational speed of the
magnetic disk. However, the increase in rotational speed of
-the magnetic disk increases the velocity of an air flow

generated by the rotation of the magnetlc disk. . As a result, a



is not affected disk 'only, but. a n of an air flow nmagnetic h I S :
JAN 2~7" ~ positioned Aver the magnetic disk also has an infl ugﬁge.\f%&smgn
this presunption, the inventor took nmeasures for making the air flowin the
HDD nore stable, specifically, provided a new air flow path in the HDD, by
whi ch a know edge that the disk flutter could be reduced was obtained. The
di sk driverRRRANALYS {He ARG V\Pﬁ@@ﬂ@ed‘%’zkhfnl&?ceﬁégéem FVENEL 0P fas peen o

i nvent ed based .qn this. kn S Cpreesent InventT on provides
a di sk driRAINEHIE a hEkc o SiMatiter, rgiekled et FSunfr ot Bt ¥ orfditEedni ven
around a raxatisng ashafltat itviee p@isalt-lbhké medlatioheh iy bseddn tHomaghatdc a
readi ng/ Wdiémgaﬂéa(ih@rma%}r%ﬂﬁg Ked 4 éHQngQé ayLng

act uat or prr ca g e readi ng/writing Eij E onh?ﬁqu Ea?@ e::L-n
nmedi um a (Lﬁ't‘l‘rt efor BNt NARYSERE di-8 ‘F‘?’R“ee rré’d’i uffiet naccuracy in
r eadi ng/ wrlrftadtlglmeanld ad tilhg atatsat or Speed fénsldyur dthais ngsausede thaltl

S]E andi ng afhdiheaqnesi mhaerj ¥ribesepf thandiac Py pat ﬁ;zqh_%{érxt?luxtcpémm hyi th %art
of an air a r y rat at.i,on riv

di sk-1ike Hde/yﬁ F?%mtl hedlpkftel}%gg rfo‘tﬁ'ﬁeg‘?%d.t%rg‘c‘n P8t fgt?tegaggk A ke
nedi um t ovERRPAFRA disig |‘R”e1trﬁﬁﬂfurﬁr Thendidatadrisy Eemsbartdrusiata decmeddnce
with the pumdesirabiwenfrcmn aatracddudmta 1B skiffiatengr ﬂ:tymsutm@ yjrrag:kp&rfbnpf

h fl h f )
ST o eHLaEneRat 8Rea ik Q“FBGJBQ&”‘QS B regdl °t?%" Pheidwde o e Whe
the di sk o ORI oAPAFEEY | 2 adiStRaREE Wi rit othe Fﬁ%ﬁmnof ithes

pref er abl em@mttqteilkﬂ}patﬂﬁll@haﬁnéﬁn@bnlp¢¢@ee$argﬁerﬁtl ow port through which an
air flowenters, a channel for guiding the air flow entering through the

i nflow portpy @gpel@éw It QIR LI hEREIN, WhiShishe air flow introduced into
t he channef I's di scharged, a?t’% g outanw portrhbe provided in the vicinity
of the. range of seek of the reading/witing head performed by the

act uat or ehemglk thet retatrioprbdepedd bgft Be Ir-Sdncbnalrgoeiie diiskheras

di sk-11i ke neodurpmWaen fiestr,eadi Rgghw rbtargldsnwpl $Pe@dSoEI Qnedo@ve nt B@s
di sk-1i ke ﬁeghuradapsétf bU'a‘?th ftﬁf’ﬂhéxs %e“ﬁ& Q?dithﬁportgeggfng %ét 2 N

readi ng/ wri #ng af hat - t L di s 651{] ﬁr ease

200g TherefB8rar+922 s%ﬁ r?:t‘%% ikt %y pfi‘l”ﬁh e8P IEVERPPRda  2S
strai ght en‘ébest’aﬂ-@C#-FﬁrrPtfhénby'*‘pat rﬂ@Warﬁ@élleIta@eﬂhenvrtélremftDP dincrie@seange in
whi ch the fpadtag/ ofi thagmhgadt imvatsk t batones itdmnrda@lelangs, the fthest of
reduci ng thsnauragl e;mre fﬂ&efatll%nattoelg,eeé AN H G EetliRe fgk § focH:te%\%'esgan

be reduced,, Al so ara n accor

present - i nVBRt i o%octlﬁg %ﬁdltﬁle %Jrlt 5%5 tHS“Sﬁat%%%r 1Barf S’e(ﬁ?D F FERFLRA5RE -t he
si de wal | . TRRTBERBE. \ABFﬂsln't’ﬁ%a%‘?dJé‘vﬁ?*Fa‘blfoqaﬁe sheedoofr &hies HOD; miaked ©0
formthe bppebhenhafnedccadyhein raathegdiask okrivtd ngppkertat u@aumecaclsprdance
with the prgaeebri ¥ obié GiagidtdcCanbkgyepib@d, can be such that the disk
drive apparatus has a discharge port for discharging part of the air flow.
generated by the rotational drive of the disk-like nediumto the outside in
the radi al PAFPEALRGHY of 2R HeP 1 REK 9T kbenpdiegentahBveationfia e ginoviidewa

di schar ged dibkoudphitheagpscararge capablgoest t pesbeaimidpwa parlattEe @Ir pose
of- this isphgnetieciiye! in képqﬁgthhgpgrea fibpw "supplied fromthe bypath '
channel toward the disk-11ke nédium The hard disk drive is provided with a
filter mechani smon the outside of a magnetic disk, which is a disk-1like
nmedi um and Sumueryi P£ ethereirantdendan form the di scharge port. Also, the
present invention provides a disk drlve apparatus conprising: a disk-Iike
medi um r ot aki 0 \ d ha t he drsk i ke ium
bei ng usedqtho ) o‘ré/ent?i)ﬂt Sp%ﬁt“ge;gﬁr n |ng Ssk d&%trterstﬁl Ha ﬁﬁ?&&ﬁ

pl ayi ng badimply dut athenrasetiens f§Pe@‘éu§|fng“atmtr1€adilrﬁdf/ venly ngbwead t o

segk on tEetudmhehtkef]mdlmemdanbpntheswmémﬁ tQﬂhaloﬂfl Ngh t Aer dlfiitswlhl ke
medi um t ti.ng he ct r r|z t hat
t he encl osﬁlraeqﬂg r&gﬁé&fédeIo\yll\/alE{1 grggﬁg? rath‘ﬁ‘hemﬁ%'?r p %rf}{ é‘of Cgl

cont ai ner- room for containing the disk | i ke medium and a mall standlng
along the side wall so as to, be separated with a predeternined space 'from .
the side wall, one end of the wall facing the disk container room In this
di sk drive apparatus, the enclosure has a side wall 4 15 JA N 200
standi ng at the periphery thereof, a disk container roomfor containing the
di sk-1i ke medium and a wall standing along the side wall so as to be e
separated with a predeterm ned space fromthe side wall, one end of the

wal | facing the disk container room and the space between the side wall

and the wall one end of which faces the disk container roomformnms the

af orenmenti oned bypath channel. Therefore, by supplying part of the air flow
generated by the rotati onal dr|ve of the dISk I|ke nedluntfrontthe space

M [ L T . .



The present invention can be applied to a hard disk drive serving_as a disk
drive apparatus. Specifically, the hard disk drive in, accOrdanc‘gS\/\UtA‘nNtZ[éf';
present invention conprises: a disk assenbly having a magnetic 'disk for
storing data and a spindle notor for driving the magnetic disk
rotationally; a magnetic head for storing data and playing back the data on
and fromt i C..0i sk ory:f.@r Si e, LC . to
Seek on t hECREGESTT s ené hfllerarsR J330hag, BHAMRIRERLS, . S
cont ai ni ngOPh&NdFsPresuBRbion anthaniBEeRERbr tLROMt BPAHL9S0FRY Jrakeie dihf ng
the actuatabir tthew. HasechwwiDny more sstkblw) | spéantiiawl o, pverigerd pheiaw
thereof; a a i Jd.ew nat ay4 Lt law._p in t ‘o
act uat or c%ﬁfa?&gkﬂ %%zq} %ﬁ gtllj%f %1\5/‘\/9 g?t Mg%gﬁi 5 q%l{(c);w{ih%?ygi %kﬂagcon%}ggl n%?Sk
room and &lUEh8Rneforbhindkei nepddred nfiasv ﬁ(}}’rtP%PS the otbfl oA Hbr tArineR
hard di sk dppaeatasadaeor daccedandé whehpridsenpresemint iionehaisoh hdaai rbéémow

pat h havi ngntLhatbf IOV RPT LrOPERLEY L dNRIRL! Uat Phe FOFY AL NCR el OBFRsLNE
out f | ow por,t oggm ng to S

thg di sk cant gl naﬁr.roomel and_,the channgl .

connect i ng ‘EHEREAPPoWPPBY LIRS t e BAEFI ofF P8Pt . *PREFRFBF e, CHIRTIH I Fhe % r
f| ow gener gtie#-Lakehaeddnpatuptatrdanal higr AFeNLRRNAG Gt atbrainglr shaf of
]Elhe magnﬁt ithedi SKigRA1DEe Suﬂﬁdiﬁﬂlto‘?@ﬁ.ﬂg thesmggettdc (ﬁtsﬂfethr.duﬂﬂ;]Eheaair

ow pat h. ry . t .gene t ence,0 e
rgnet o Real oY6r it fmdhar o ok o b SRR FEE ot PR B BSRRC Hide
flutter is9%&@iic@® aCAUREOL| forn&augiadditer dﬁ*’—‘@élpﬂ/‘aﬁ%’r_%n’&@eg% £ feRk
present 5 onl the] ANigROLikeemeadivm;i naor denclogurguffdi eenitpipéngorvha -
funtct Ib on ofdi%?cab.lihdemnwihh@ alte fi_-?!ﬂidé/ﬁ?.‘tib@_ dﬂﬁq,abahﬁ%th@% abeu%&%éltﬁw -
por e op 0 ' down n e n ot ation e
magneti c diets 'Y wg{‘ﬁfcr’sé‘g%ec?l sggﬁg‘hg sgg 8r g"r?l 12 ' g{fgl?,(ﬁieﬁﬁagget{l}:e hég_g.lp “Yhis
hard,  di sk d§eeetit RBAf B PEPARRCRRARMRTH cEF P BRIV Nde 825 PheBul §F dBleW
t he radi al ginegettiedn bi tihe nagokesereli v ohhe herduattilopaldodnbte eam stlie of
]Elhe 0'uth f1 o ptiiklel nieHl ifutdOBebnt Othdeoatkeati ia ithe ﬁéeaia'bll idif@:hﬁihﬂ\ abf

ow t hat -..,a: fy. re h. ‘ r ove, the, air
flow di schz}rrseeé{ ]-‘t%\(‘)y—l,li{( Eeﬁg??‘?‘grémc darﬁ%hé%? e?gﬁ%h%&g‘?‘%@' fl ow pat h-h, and
is supplied toward. the magnetic disk. Still further, . in the hard disk .
drive in adths dalick widrhivehe apppeatws | Bvemdeerrdandd owigdt hther npngsewt |
can be provifieshyiangidih fredaddeal dibkr flRehar By taugdle iagh ifaaw ¢ hege as

s e S@%ﬁfg%&% Ay e 'E‘f-”&".saﬁ’é"%.yﬁ ¥ Fobrv,@%é‘ité?;ggf dfive of
the filter heiifkehike Betarm fe the aifhy ’S’é‘? H 9 (FhrRugl thfcbppating . |

i nvention ptloaringds a . hard disk drive ..conprising.: a nmagnetic disk for
storing data.; a magnetic head for storing data and .- pl-aying back the data

on and fron}ﬁ hglhgaq;[f‘st]{ cfig@-nc,g; 361 URt Ofn f AbcokRRREL | mt;qhetﬁ@ggﬁaégn@ead

and . for. Joading or .unl.oadin he. magheti ¢c. head onto..or fromthe,
.magnetic dt¥¥E %d‘asé‘_thal\?i Pﬁegefﬁﬁ}ﬁi ﬁﬁ?t(BB?ne?Waﬁbrﬁ%nﬁleﬂrchﬂBr WGt ¢
di sk, the nigflaw cpoehdthaaughherhdchuairoraind faowi wnbers, staanchanpelt foe
periphery ofuiditng OfHeli ABF £DOW eADEr Bng aOProugiposked inflde sord Alded &Q0m
of the basgye SRSy PEnrofRANHIEH WAL adrPHASS eldlnahoaRaChId oppLhe
side wall "to su po_Pt the :actdator at e unlQad tinme of the magnetic head,
wher ei n t heShH@ ehri MeRFRARESSE  p AR & SFh PORANREI PEAREAREpHR | BRe
part of an wicirfitgw génetrla edanget hef cawedi nef ridum bpadieg fotidtingnaheadi ve
of the di skpbikSrmERfigMdHOmctiatepl si dhei AisRerletiad i ROWLEBAOby t ke

di sk-li ke rred{um t'o%‘:r dé t he di %k-l i.ke di KHL I n t__lrll‘g above-desvg{l bed hard
di sk drive FREAAIHancB WEh e -p‘f'tées‘erj IBRUEHET onmSRARS app 'SR spblR&d
so as to bersapingtwritiingh headr ddepesithened pater fipmdisk-diite mediumi ahe
base, and-tghspRidiet eEmbRed spacgehergted he Ly or en@nt ippRednbyPald chepagel .
Ther ef 9re, gggéix?é/v&rhieci%'gr lgelaod'\,’ gggert%ta%d ik (880 flutter is increased.
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15 JA N 200 container roomby the rotational drive of the nagneHIS 32@§ C
be supplied toward the magnetic disk through the space between t Zdﬁh
arid the side wall. As a result, the turbulent flow generated by the
presence of the nagnetic head over the magnetic disk is stabilized, and
thereby the disk flutter is reduced. In the hard disk drive in accordance

with the %F& gl&%% b r e of, a
predet er mpir;e Odtt ﬁe&% de vva t b SQJ:ﬁtpng' :%nere eatg(?twudtnor is
cont ai ned. § edg t?at(q“ Erom the kE@BaE fFBﬁPBﬁ%hth 1ithlﬁf-‘e widiniywo

Al'so, in thbe hm:dg@llsk wiriale tile aceetigaieeinihh hbed pneses) tweentd orchd he

size of thgegRINElde di %lﬁlef%e#;eréla' yrécﬂﬁéirﬁj’ ffpan tttl?bﬁh.éﬁt()fffo ”agﬁe“c
di sk
Sotuste, roBRratt. tnd TR 2 L55! fiehel d5ee Fin Fioetieeang. and- e

side wal | of the base. The formfactor meant a factor rel ating to a form

gugh asha abapg and %h%'h z@iskt @fﬁﬁeﬁntarqpbha%ﬁsm{ﬁn Ijae@oc}rd d%(,j,tgh gé,r g;q{g
i nches es_are,_avai e e stan S in

t ol erance grgggn%;}inr‘l’c%ﬁ%%% 14643 r*h%%tioﬁ' 0p°¥%cﬁe’§ % 6”}‘?\{)“ LancP®. .

.inches ‘(" éer@'sdnﬁa}ongmbefénlﬁﬁfyeﬂ-ér ofln3 otzxqrnmgs,dm rmidermarilth:eﬁ

the di anet the. eficidenmmgiretitd 1dizeld toupbed tine thepaAPD dhainded .1 NChes.

Generally, a hard disk drive with a formfactor of 3.5 inches has been

nmount ed WI?; 2 magnet i c_di 55 of 95 (3. 74 inches % However, if the 95-nm
magnetic d 8K E%Ffe%b‘ontcﬁ%g 8 tﬁlélF’Sr rﬁﬂpfc?:ta&“ BCPREABRCE s Wibhnttde
it is difpreaentt snpenvier, atma@@!lble;wmlouhe:amm andit hehadi dethewad ils kof

tEe base. hﬂlrﬁ.héuglpphhﬁtﬁ§aQﬁsCéﬁl bes Pravdslegort heosi caqswa& EH t Q‘Et”%ﬁe
thinint c u i s r.

Ther eupon, lt?‘aréaf%ﬁ f]%&% JJHéeed %a%&d;q{{q?%aﬂonga E‘Hogé era ﬂ%el e
size of thBeHEGH ?Pc g?s be1i€faile Fh’éﬂdf‘ﬁi ‘3?’2%0161‘ ) %gﬁ’é‘?l‘élﬁi?'s]@ke

cor r espondMgginm, t hend orpartactdr shet haibasklow Tischeaged fbhrodudh s tike
that the dédsensegénpoiangey tf tHe iAflokd pdath 2@94 Srpd@Inet ithidl sk can

restrain. aRqi NGFLASE Jd on@e CORIMAL 0N il £ B Eae S B Ok L O okl 1 ng |

the magnetic _dis Ther sent nvent n |s sui

‘
hi gh- speedcﬁ‘ﬁpﬂe |§ WBF qt/atﬁq‘c‘ﬂr eqimgeipm ¢ efh¢ s PFébIdési‘odé‘éEGr isThe
above- desc PrpEddagdpuikhc Iﬁ\alfnéJte@r mgichanfigw pat thearpuds ider mefd 4 mMagmetic
encl osur e - {ddski, ngvhd charib daSkildkl-YﬂkeThleﬂQﬁﬂF e andhe Hifse Seilit d rREHHaM sm

provi des sygh @B rRNELOSY ;c aiRffiforgal |y, the present invention provides an
encl osure for a hard dis rlve conprising: a side wall standing at the

peri phery of the enclosure; a disk container roomfor containing a magnetic
di sk for sfdfPmg the aPraRent AAVENSEaRdiRTeVANEsg 2 hdiskdalniale apparsitus be
separ at ed wompraspnedeteer diiakdl ke . meddan frarationadilge dwiven OAgoend @f

the wal | fagitagihf esﬁhﬂs CQHEaaﬁlﬁk-IﬂQénmé\@ﬁiﬁ'ﬁbi é‘cfeécﬁréﬂd}f‘ed dhage

provi des a blpa‘_:}c{lrﬁlg% ﬁ‘ %up Iles ‘Pa{fgl n air f enerat e

the encl ostr e By 117 "ot éP?o BEOLH gfidke | pRE P&&Vﬂr f Pafkt I’f@e :

out si de i nda%a@; re’t‘@l actyptert fon §ﬁuﬁh@9dtbﬁ rerRéinediuit ingndredsl ttoe seek

di sk-1ike maditie disklike peebani andeahi ehdloevirdeForn @HHG84hE fRle .

hard disk Qflece’llﬂﬁeqnefd‘iﬁm, the reading/writing head, and the actuator,
characterlzed 1n that the enclosure has a s:Lde wall standing at
the perlphery thereof, a dJ.sk contalner room for containing the
_ dlSk—llke medlum, and a wall standlng along the s:.de wall so -as
to be separated with a predetermined space from the side wall,
one end of the wall facing the dlSk contalner room.

" In this disk drive apparatus, the encl-o'sure has a side wall



hard di sk .drive of a |oad/unload type, conprising: a container roomfor
containing a magnetic disk for storing data magnetically and an fgt gmgr
for driving a magnetic head, the magnetic head being used to sto

pl ay back the data on and fromthe nagnetic disk; a side wall surrounding
the container room and a ranp disposed in the container roomso. as to be

separ at ed r et e Si I hol d t

magneti c hggénd%?hgﬂu dﬁ‘?ﬁf@-ﬂﬁﬁﬁ %ﬁgna&gf]net?cgﬁe on%%lé’ieﬁ tlhoom for
pr edet er ni ﬁ@&t%aéﬁg pFB@l 9é§k’al RPA-E4Bn Rt d t%a‘t’a%hpﬁ@%@l%rﬁlmg abheni r
f1 ow gener atide wallheoeas! bsube @s‘péﬂ‘ea:écbtvalﬂmmalpx@dle\t@rﬁfintehesQbéé,( &R
medi um f r oy [ e djal r €Gthia0 ke dium
towards the g %(l(qlélt E“l’eaglr?ted|n%r§rr(%.| %‘E(Zf g?r écg'e ﬁ%l n%eaﬁlg;lnér:etl% éls nt°BFa et
present i n\Fé’HF‘l'oﬁ“\% then§Rage Betveenethey ’Ehd‘? e¥@kkbnakd t Bhe hwa bk compaend ng
draw ngs. Rkifgwhdch ifacaesptha diskv obnieairerd dionk fairimge t@HD@)fok@miaﬂtloned

d d F
?ﬁgorHDgnig b\syﬁtg&ﬁt RipangeRodi MRl AR 'bgurs%@l tﬁg gfa‘,i_% ?}:g%éﬂrf@aéd:}.f“ffv

l g
Lype. Al SoSPREEED PIURIE FOFGEIPPaL, OFLEE SLstPRCAER- LERC AMEBiHmoEEOM
rated rot at‘ih@@l}?@ﬁeé@“@ﬁdl'&heoglﬁbnil%be| nedsame theladisk eftingenv ¢dni nge
speed. 1 redh&el.ZOOM As shown in Figure 1, the HDD 10 fornms a , disk
encl osure 16 by sealing an open upper part of a shallowy, bot t ored

box- shaped\ﬁwum num aj | %‘ base 12 by nmeans of a to cover 14, not shown.
The top co BLPECRt  JAVEBLiAR (e BS ARRLiSH ctR W abardectiskguinive

f r ame- shapetersdalg membedifkotr ihewappatntushi cShdvd fiinkdlyor the hhed disdk
enclglsure gcfrlv%gnﬁﬂea@lcbtruah&e kil th tﬂf‘e db%léséﬁ'ﬁ' QWe?xt?L@n'sc e&b&s%%dlga o
spi ndl e notar onstruction e. cen se

the top facd(;iclff1 19%1 IE?"Z“O %&frfi gplgnngﬁet torlS%B [qg g?ﬁn‘él E‘R‘s'azz’"’@acﬁﬁ
consi sti ng BHIEIG BB LOF At I3ringn EnPAGREELBs didke BoEationadlyy neans
of a top clmq:n@&c &eddt fier sbgning cdakis ke laydngr bhaki chal Aytdréveind
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in the di skebamiedsscanpeting the irflosf pows ot the opuBt ow paditsposed a
magneti ¢ head 32, and an internediate portion of the actuator 30 is

supported ofpd hﬁapasalé% \Hﬁvé rinvoatc&ﬂrdam%r ﬂﬁ{s tﬁ@eprgg%%gt %

pivotally ved roun
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si ze such as to cov
the actuator contalner room by the rotational -drive of the

magnetlc disk can be supplied toward . the magnetic disk through
the air flow path. Therefore, the turbulent flow generated by

~ the preSence of the magnetlc ‘head over the magnetic disk is
stabilized, and thereby the disk flutter is reduced. .

Also, in the hard disk drive in accordance with the. present



15 JA N 200g the outside surface of the base 12. Electric power, si gnal S,
etc. for driving the notor are transferred between the card and \g&g{:gpm_
notor 18, and power. to "the coil 36 for VCM arid el ectric power

for reading by the nagnetic head 32 and for other purposes are transferred
bet ween the card and the actuator 30. The transfer of power and signals

bet ween t helreantiomnt t e actdet ortd30 smsffaccten‘plysrtﬁai«ﬁum agf | fﬁh 5_30
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separat ed with a predeterm ned space € ‘Si
periphery of the base 12. This space forns a bypath channel 42. The bypat h
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Y

and t
ot Cheaide LUELY, GNP o AREILDANIRY bl Hhelbonthltin, Soten and

magneti ¢ he%drélﬂpsgeﬂ?%?d ulh ntPe HECREIINALO TR afpridhes Jensief iszaldsy td thé s
open to, theeprmwisad ewithi de, predéeermineld repase SArammonghd heigé r ealihon of

rotation ( t|c 2 Wth respect to, the
seek rangecsgslz\|l %’h peth %w&g%%d[}ﬁﬁ% % Mﬁ@eae(‘}t themgedeteppingd snase

r oom %Zch movides at’owpatlmd;am@eitaﬂmpphustpbxrt]bhﬁl ﬁhﬂclmgénef’a?t’ég @MWC}Qnthﬁhi@rl bl By ‘ti?:' ! ]
12aote o 1e at.h channe t he side wa 12a”of the.
base 12 is u grﬂ'e %Lﬁo@ the Wﬁ@eﬂbﬁ‘eﬁd‘é‘fmﬁﬁ‘i@@ ribodislrike | s
provi ded wméaittmfomaidememmmﬁamammﬁ3 for collecting dust in the disk

encl osure 16. Specifically, the filter mechanism 43 is disposed al ong the
direction of rotation (counterclockw se) of the magnetic disk 22 on t he

fur t her "dovinshe eafveslesite HaReaiBl B CirGRRMAGhe ity MFWEH’I"F Ror the T

enbodi ment,. the' filter mechani sm | sposed s Tapg
bypat h charihdispasedygor #s toebyp saparatast WIlth ar pxtedetenmnecés’{ﬁa‘bé fedm tthe side ot betel | ck

22." The fil h n 43a tand| ng at a
predet er m ryggé ﬁ@%@kﬁg}r%r%nmeﬁﬁ%acg i'§ Fla Qge%‘mpﬂ & P@eanah%refq\‘%t er
43b . di sposeditidthemnfloweentded wathe 12a and the parti t| oning wal |l 43a. :
Bet ween t he partitioning wall 43a and the side wall 12a .i~ forned a

col l ection room43c, and 11 15 JA N Z@Og an introduction port 43d is
formed at one end of the collection room43c. Next, an air flow generated
in the disk enclosure 16 when the magnetic disk 22 of the HDD 10 is rotated
will be described with reference to Figure 5. As descri bed above, the
~magnetic disk 2.2 rotates counterclockwise.. Wth this rotation, a
counterclockmnse arr flom1|s generated over the nagnetrc drsk 22 that |s,

T ] T 1 o o



On the other. hand, part of the air flora. generated over the ma %@2504
22 is introduced into the collection room43c of the filter rrechanl S

t hrough the introduction port 43d. Specifically, part of the air flow
generated by .the.rotational . drive of the magnetic disk 22 is discharged
to the outside in the radial direction of the magnetic disk 22 by the
presence of the .filter mechanism 43. The part .of the air' flow, after

havi ng " paSerER PR PP hY file giotedionad drivRap§elinenmagpnbiace sk oran
contai ner peosupgliedheorardf the aghegipadsed thraugh the paéerpéSheen
enters thechet yahl' SOM AN dOUAILC atel AGAA DYchde ShONGY Ohyoy

br oken |i nes, an air ow I's" generated I n the actu or conta

room 12c ager,\g}:pteqin Rhe Ha uRrESeB6ARL anﬁer hooMagpetiche hgaduap¥er 3othe he
coil 36 fomayfbtiandishke MO Wb il dez el , s pmrs dt Beretsy t bhbe dieiarflhwactean t hs a
predeterm ped,spgce fromthe. side wall 12a of the base 12. Therefore, the
air flow entering the actuator container room12c goes in. the space al ong.
the side wall 12a, as indicated by the arrows of broken 12 15 JA N 200g
Tines, in pnef &hencdard t ddskendravepotinonagforfianeet aith cthe ai peesemom
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port 42c. pattesgr thedasabogBowaccording to the HDD 10 of this enbodi nent,
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magneti c di Wgw i.S generate k™22,
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di sk 13  lbncifes\ 200HéveNrernr . ifHobey 45 -nim niagnetder diebd comaespyndimyl yo ng .

?R al rhfiﬁvrtw §o§1’hr§h8%.|?n6d st.at. Q.MetshQLsVlrﬁc?d’ﬂﬂe\d oflttt st S&fkfi&ﬂ&et h§t9
roug e e e, fur en abi.Liz so, t ha

the disk fl VORI £ (B b%&\m%,ﬂ tfé‘rgtP%‘J“ Ind (Wl B BETenRORRl8!

enbodi ment., A1 heugh oHe dHRARE IR b& er&MlH&Flh FBP arrﬂefwe%vl.@u%rh@dmad@ng

t he side vvathnizanftnm;tdmsé; | terulnsmiganins m 4@createi $nl ecarefe®s 6f the

position sygpeirical with the bypath channel 42, so that the .stabilization

of air .flow seens to be achieved through the whole of the HDD 10. I n order

to increase this-function, it may be effective that a flow path f or mi ng

wal | 45 i's Phevedeen r afmy rhjla‘ hdight-Epeéed| hard nbivHardivied 3 itto ishpriefiekali eor t

42a of ‘the pypat bhéhgmelofmtﬁ@ x@esgﬁéhtae SigRabat %ﬂ\a‘MEP 8nhRhedRE of IR oeds

space fromthe_si a as. s in | e the 10.0of this
enbodi nent Aal® gnﬁg}gn ﬁ&ﬁ%o?oﬁfesﬁ%ﬂw e{ gﬁhee ﬁ% etzi‘%t‘%ﬁ SQPD%ﬁaga%e :
di aneter of The~measvpatfors thissale th@tmEQﬁetdeGr@BQR 4dn jdiagredielreroft hne
the' size of a magnetic.. disk corresponding to the- formfactor. This is.
because the HDD 10 uses a hi gh rotational speed of 15,000 .rpm Since the
magnetic disk 22 of - the HDD 10 is smaller7than the size of a magnetic disk
corresponding tb the formfactor, even if the bypath channel 42 is,
provided, the side wall 12a around the nmagnetic disk 22. can be nade thick. .
Al so, it can be said that the actuator 30, the coil ''36 for VCM and the
VCM 44 can be di sposed in the actuator container room 12c so as to be
separated with a predeterm ned space fromthe side wall 12a of the base 12
because the magnetic disk 22 of the HDD 10 is snaller than the size of a
magneti c di sk corresponding to the , formfactor. In the above description,
t he present |nvent|on has been explalned by taklng a hard dISk drrve as an

oy L, L 1



15 JA N 200 drive of the disk-1ike nedium Al so, although the HpQR 10,i
hard di sk drive of a | oad/unload type, the present invention caﬁﬁieﬁéﬁggﬁgé
to a hard disk drive of a CSS (Contact Start and Stop) type. [Advantages of
the invention] As described above, the prgsent invention provides a disk

drive apparatus capable of restraining a flutter of a disk-like nmedium. 3.
Brief Description of the Drawings: Figure 1 is a plan. view of an HDD 10 in

accordance with od| nt of .the present invention; Figure is a side
o ow or o MegoR ARRCRH. PR B Bh i dtead R abtea dhesmRoH of 8% driadlpmmotor Tor

i nvention; Fb@uAe th megrtipldak. VIlseofe, ®he p@&@u htvetiors Sikkabidror lﬂglﬁ-gﬁé%ance

with an enbodl ment of the present i nvention; Figure ~4 1s a partia )
enl arged Vi élmﬂlslaﬂnm%luchﬁdbs&ébnttgmd@blmtmcqn embodi ment of . the present

i nvention; Figur eﬁne'z?bo@e Ylbgc%wcwggﬁmgr 01{ Iaﬂwﬂg‘g,nﬁ%@t e"\% E% tlg | e of

rotation of a magnetic dis I'n "accord
enbodi nent ehclbhiee ﬁomagia hand diskidvive. Filgrefered theﬁpx@s@h&xﬁ&enﬁb@%dt@des such an

measur enent r sults disk flutter.. for i n_accordance w th
~an enbodi rr?ﬂ? Ojre tﬁBe“bﬁCé’i]é( {h |Pﬁ‘?)sé’i‘1tt‘P&?Pt‘QH@rO‘QRM@WfQSBWafOT pberdidisk drivgyur e
7 is a plancympwsiag: a nodification of an HDD 10 in accordance with an

enbodi nent of the present invention; and 15 ~5 ,~a N Zoos Figure 8 is a
plan view of a cofidetvahssmdmntthoperinhercefithe paplosyre;synbol s] 10 ... Hard

di sk drive (HDD) 1%isk confiARE rdetf? for cordaflfind'@ agnetic disk for storing data; and

a wall standing along the side wall so as to be separated with a predetermined
' space from the side wall, one end of the wall facing the disk container room, wherein the

predetermined space provides a bypath channel that supplies part of an air flow generated
in the enclosure by the rotational drive of the disk-like medium from the outside in the
radial direction of the disk-like medium towards the disk-like medium.

Also, the present invention provides an enclosure for a hard disk drive, used for a
hard disk drive of a load/unload type, comprising:

a container room for containing a magnetic disk for storing data magnetically
and an actuator for driving a magnetic head, the magnetic head being used to store data
and play back the data on and from the magnetic disk;

a side wall surrounding the container room; and

a ramp disposed in the container room so as to be separated with a predetermined
space from the side wall to hold the magnetic head at the unload time of the magnetic
head, wherein the predetermined space provides a bypath channel that supplies part of an
air flow generated in the enclosure by the rotational drive of the disk-like medium from
the outside in the radial direction of the disk-like medium towards the disk-like medium.

Preferred Embodiment

An embodiment of the present invention will now be described with reference to
the accompanying drawings.

Figure 1 is a plan view of a hard disk drive (HDD) 10 in accordance with this
embodiment, and Figure 2 is a side sectional view of the HDD 10 shown in Figure 1. The
HDD 10 is an HDD of a head load/unload type. Also, the HDD 10 has a form factor of
3.5 inches, and also has a rated rotational speed of 15,000 rpm to increase a data

reading/writing speed.



12b ... Disk container room12c ... Actuator container room14 ... Top

cover 16 ... Disk enclosure 18 . . Spindle notor 22 ... Magnet{d di _ 8
... Top clanp. 30 ..."Actuator 32 ... Magnetic head 34 ... Pi vlfﬁy!:m@gﬂfif
for voice. coil notor (VCM 40 . Ranp 41 ... Ranp nounting wall 42 ... .
Bypath channel 42a ... Inflow port . 42b ... Channel 4 2 c . . : . CQut f

| ow port 3 ... Filter mechanism. . Partitianing wall 43b ..

Fl o asde shagt ) By FERefRohr 588 A5, np; sGROEI Bndsks eheygstres1gaby
ZpO~ 4. Cl&Radstng 13n ACHPR K UBPRYePapbarit @s @igiowdiyndhotd: ostieskk -Hd seeas hraspaidum
rot ati onald yundiriveermargundse 10t By i mgaghait a &@Edcdirék'iil Kensedi i pei ng
used to store data; a reading/witing head which stores data -and plays back
said data; an actuator which causes said reading/witing head to seek on
sai d di sk-Th&etaedian¥ieran nif ofdxedwiiocithonbaf s 12aiwitdi skcrdue via a
nedi um saixksteatiuiginw fidmg-shapdd aedlsdiefibagt yaber shoah|, engyl QRucs Aaw ng
a side valinSLand i alnd b RCEhBISIY: 'Y GUf aBRa3,DYgaLh Channel whi ch

supplies part of an air flow genera i'n sal d encl osur y the rotational
drive of said disk-like. mediumfrom.the outside in the radial direction
of 'said diBk-th&edisHi enclonare t6i dsdpskvidéd aedpinmile motor 18 of an
in-hub construction in the cgnter-of the "base 12. On the top
. face of a hub 20 of the spindle motor 18, magnetic disks 22
each consisting of a glass substrate or an aluminum substrate
are fixed by means of a top clamp 28, and the magnetic disks 22
'are.rotationally driven counterclockwise'by”the'spindle motor
' 18. The magnetic disk 22 has .an outside diameter of 70 mm.
The toplend of a spindle 19 of the spindle motor 18 is fixed to
the top cover 14 with a bolt, not shown..' Therefore, the
| spindle 19 has a both-end support construction. |

The magnetic disk:22 is a disk-like storage medium for storing

data. Data is stored on a magnetic.thin film (not .shown)

formed on the glass substrate or the aluminum substrate. As

shown in Figuré 2, a spacer 24 is interposed between the
. adjacent magnetic disks 22. This spacer 24 is .a member for
) fegulating a distance between the magnetic disks 22.

Also, an actuator 30 is provided in the disk enclosure 16. At
one end of the. actuator 30 is digposed a magnétic head 32, and
an intermediate portion of the actuator 30'iS-supported on the
-~ base 12 via a pivot 34. Therefore, the actuator 30 is
piﬁotally moved around the pivot 34. At the other end of the
actuator 30 is provided a coil 36 for VCM (voice coil motor),
and the actuator 30 is pivotally moved by -the coil 36 for VCM
and a VCM 44. o B ' L

-~ On  the outside surface (bottbm surface)"of fhe' baée 12 is
_installed a card, not shown, serving as a circuit'substraté.
This card has a rectangular shape of a size such as to cover



(2) ~The di sk drive apparatus according .to-Caim1l, wherein said gypat
channel conprises an inflow, port through which an air flow ent e1r AN ZU(Plf
channel which guides the air flow . entering through said inflow port,

an outflow port through which the air flow introduced into said channel is
di scharged and said outflow, port is provi ded in the. vicinity of the
range. eek 0 aid reading/witi perforrred by said actuator.

(3) The d|§ %éaﬁpﬁgfg?ﬁg g(f:cé#‘&i %8’5?0 ai HIECELAe RA%R Iy o YT Sow
port and setd. cﬂannérl‘alleg fidremmbta:lromges&rdnsfdermmlbetvdgen the baid 200y

(4) The d'ﬁﬁedrsb\i@ndilépq{&édis P@COEFI&“ oh@rOtd) Mk WBeH eigky SAbd ?Fﬁka [d ve
apparatus h

ﬁdISC ar 1[1)&) lgﬁh I schar s_ art of the air -
gener at ed %?e‘f LT oPRIEL aid oF {gne Hi IR trlf‘c?dl“lﬁﬂ"te&lt:hé‘e@@t dide
in the radfBfl @Preethen PUrpeses dirsk ﬂralnéfﬁﬁdﬁdlnl?emrpacme afarchearai rchd ow
g' sEhgrgedaebﬁ@ugh Sa@i.d dreehargaspert oFoqsowed Samdi éﬂ%h@!‘é p%lkween( Dhef
is rive a 0 m_rQ nal ly ven
around a ro?i)?. ‘5‘1‘3&5 g Mda% r}:ngkJ‘? Egcgr)mé;ﬁ ebe| "G 63251 fﬁi‘?o‘ﬁ%) .
a reading/witing head Whl ch stores data and plays back said data;. an -
act uat or witheh Hbpaus®esofaktisr eaboddment t ingaheadot cniseelkatonlsaicdldggk-d i ke
medi um anioﬂﬁ/uﬁﬂéaésﬁﬁem'ﬂkcﬂ{gﬁn%s 193b¢ 491 $8ad ) ifLdR t%Be,saat the
readlng/vvrltlng hg v\gd salg‘.maj,l har cterized rnth _
encl osure MASPERAEIEE Wafle st Qr‘?’?jia ?)he‘F?ﬂ'f‘h’é\"éofheaal di3gk is
cont ai ner P@éﬁ\adﬁﬂcﬁ%oﬁt HihBdsayafl dPQRlT—iCkIe W%tﬁlm heing Wabhgbtanditeg
al ong ‘sai dcsndaceallitiothe swrfaree sapahat adgnetbc ad psedes ewnmﬁhlsga drom

sai d side é@lthateeesan%nofa Sth VR | TACA sl QAN (el d §0e)(0) A
hard di sk i ve I n asse avil na 2 F* 3 Mhi ch _
stores . E‘& B‘ﬁﬂnﬁ ﬁﬂ?‘g ﬁ”gt%‘?esl%ﬁmodh e é@gnggyg ‘ﬁhﬂﬁeﬂgcbldlfsh@ drive

rot ati onal Pf; the, ac‘auﬁ’aghe%c head whi ch stores data and pl ays back said
dat a on and from said magnetic disk;

Flgure 3 is .a plan view of the base 12. &As shown in Figure 3,
- a side wall 12a stands at the perlphery of the. base 12, and an
 area surrounded by the side wall 12a is broadly lelded into
- two areas: a disk container room 12b for " contalnlng a disk
assembly formed of the magnetlc disks 22 and the spindle motor-
‘18- and an actuator container room 12c¢ for contalnlng the.
actuator 30. Referrlng now to Flgure 1, in the actuator
container room 12c are dlsposed the coil 36 for veM (volce coil
. motor) and the VCM 44 in addition to the actuator 30, and- these
elements .are disposed so as to .be separated with a
 predetermined space from the side wall 12a of .the base 12. 1In
other woxrds, the actuator container room 12c contains elements
including the actuator. 30 w1th a predetermlned ‘space prov1ded
from the 81de wall 12a.

Flgure 4 is an enlarged: view of the v101n1ty of the ramp 40.
The ramp 40 is installed to a ramp mountlng wall 4], one end of
.which faces the magnetic disk container room 12b of "the base
12, with a screw or the like..'The-ramp mounting wall 41'ié
provided so as to be separated with a. predetermined space ‘from
“the side wall 12a standing &t the periphery of the base 12.

10



18 ° ~ 5 ~~a =~ zoo4 an actuator which causes said nagnetic head to seek on
said magnetic di'sk; a base having a di sk contai ner room which contains said
di sk assenbly and an actuator container room which. contains éh \J hh@@@#
sai d base having a side wall standing at the periphery thereof; and an air -
fl ow path having an inflow port opening to said actuator container room an
outflow port opening to said disk container room and a channel connecting

sai d infl gwpothet gnﬁail@ @t fLevs perbod {rfentlhet hiar s sk €hd veamscapdijpg to

Caim o WEAEEYL £ £ AL LLol e et 'é‘&es@etdesﬁaﬂb‘t]&“ e eeGar o o
magnet i ¢ dilsk Shﬂ@ugﬁléalldlaal standingadh. tPS) PEYd.Phery o skthﬁ!l bésacddrdl ng
to daim Grhyweépa@esgbdm@waf Ibwatmr tcHannepen 2.0 t fRedeyhatheadNapnde anong
range of s ghot] Hos <R URERGo Bith i th EEECHied beiSaig
wherein a BY| the ﬁ@éﬁﬁh@%n?ﬁs b?o@@ﬂé&téﬁ ﬂﬁékoags@@éeFﬁrtﬁeQM@@m&ﬂ 42b

direction obr sgiitimpneid il skioan Halvdnbuehheredothssugiantisd din Ofows dodt
out f | ow po«%ia (324 ;me u@ﬂ&’wdf‘aléi‘t dﬁié/etwlp'm&f) Sign,9, fl‘mﬁreadln

(Low path LSt Buad! [y P Lgted Pt or PR MO Htm

..ng
| 420 15 BheSPBTaSt er it ed Skt B
sai d side 4&¢| is( 1dp9n Athartheli sRodetie d@ﬁbrlﬁlngsoatmgnethaz diisk fidluivwch

stores dat@avén§agsedi C Jilaaéanhiiah €her eshalaiel andopl a¥s acknsdsh dafy 19
15 JAN Zoggppfgegnffgml{ﬁé"B&%¥f%dnﬂ%Q%tﬁ%ch85ard the magnetic disk 22.
‘Also, the outflow port  42c is located in the disk container
room 12bH of thelbase 12, and is open in the vicinity- of a ‘seek
" range SA (an arc with the pivot 34'being the cénter,'indicated
by a broken line in Figure 4) in which the magnetic head 32
seeks by using the actuatdr 30, more specifically, it is open
to the .downstream s:.de of the seek range SA along the d:Lrectlon
‘of rotation (counterclockwise) of the magnetlc disk 22 w:Lth-
. respect to. the seek range SA. The’ inflow port 42a is open to
the actuator contalner room 12c, and is formed together ‘with
-the channel 42b along the side wall 12a of the base  12. To
form the bypath channel 42, the side wall 12a of the base 12 is
- utlllZEd '

As shown in'Figuré 1, the HDD 10 of this embodiment is provided
with a filter mechanism 43 for collecting dust in the disk
enclosure 16. specifically, the filter mechanism 43 is
dlsposed along the direction of rotation (counterclockwlse) of
‘the magnetic disk 22 on the further downstream side of the
bypath .channel 42.  In the HDD 10 of this embodiment, the"
filter mechanism 43 is disposed symmetrically with the bypath
channel 42 with respect to the rotation center of the magnetic
_ disk 22. The filter mechanism 43 has a partitioning wall 43a
§tanding at a predetermined distance from the side wall 12a of
the base 12 and a filter 43b disposed between-the side wall 125'
and the partitioning wall 43a.. Between the partitioning wall
~43a and the side wall 12a is formed a collection room 43¢, and
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an actuator whi ch supports sai d magnetic head and | oads or unloads sai d
magneti c head onto or fromsaid magnetic di sk; a base having a Qﬁﬂhp2004
room whi ch contains said magnetic disk, said nagnetic head, and sai

actuator and a side wall standing at the periphery of said container room
and a ranp disposed in said container roomof said base so as to be
separated with a predeterm ned space fromsaid side wall to support said
act uat or afnt hetyafvabien npost 43 diseferndd dteade wher eifnthai dollection

pr edet er m pedmspaee provi des a bypath channel which supplies part of an air
flow generated in said container roomby the rotational drive of said

di sk-1i ke mediumfromthe outside in the radial direction of said disk-Iike
nmedi um t owlF#tsat® Jiidk-Tiqe FerpiAted Zin THe ndksk denklanine BEceoheh nghéo
claim 11, mhgnetncsaiidkbase bs mhevinied wthsa repatedofyia Prgdelernl igd &

Wi dt h along $8l defbfendal i, rd ion where said actuator is contain
13. The hard dlsﬁ dr?Ee ad%d@h 6595% claim1l, wherein the size of said

magnetic disk is smaller than the size of a nmagnetic disk corresponding to
the form f &et or descgdbedbasepoard whehei n smapfethgnet d€ski Skops r pbaf €8s at

a rot atlonebuaeeeeleéﬁﬁfgéng JvﬁtQPOuHHﬂ r&éatm Engl asULEe ]Tf hard di sk
drive, r|S|n a [ eri phery %%cl%%ﬁre

di n
a di sk con AP¥er rdﬁﬂrﬁﬁ1é%?c%h?5.ﬂge %ﬁﬂﬁﬁE{ BH?EkzghthéFoﬂée dit atheind
a wal | st aﬁdlsﬂig Andeg nedi drasimiel Al s sdnddcabedebyepdieataad-onist o B broken
predet erni dddespacaHemrlsaith@ideiovaldad @re andofasni shaeld {88 5&
by

di sk cont alalﬂg ﬂ%@lo‘f{n%\%rp éﬁédmgl’;ﬁé’ﬁ@rﬁwﬁd §pag: ) prn?a\eﬁn% éﬁcllg%q%f

char nel whi_c ner af-e n's

plLi art
Sha Tt att i TR octRaBEL] a8 naRe Thhe ' 4D ThAN RRALRS GupE GBS RAgRELLS
r adi al dlréé@koﬁ20¢“§§mdedtskIﬂﬂ@@ dsditensepgwail dai dndesktbod et heedi witen 15.
An enclosumeefmmgmehabdheaak3druwe1duﬁed fah 2dbBgrdifdéSkurbulent flow .is

generated in the v1c1n1_ty of the seek range of the magnetJ.c
head 32

'IOn the other. hand, part of the air flow generated over the
magnetic disk 22 is introduced into the collection room 43c of
the filter mechanism 43 through the introduction port 43d.
Specifically, part of the air flow generated by the rotational .
drive of the magnetlc disk 22 is discharged to the outside in '-
the radial direction of the magnetlc disk 22 by the presence of |
" the filter mechanism 43. The part of the air flow, after'
hav1ng passed ‘through the fllter 43b, is discharged into the
actuator container room 12c. '

The air flow having passed through the filter 43b enters- the
actuator container room 120 as indicated by the arrows. of -
‘broken 11nes, by which an air flow -is generated in the actuator
contalner room 12c as well. In the actuator contalner room
. 12¢, the actuator 30, the coil 36 for VCM, and the VCM 44 are
dlsposed so as to be separated with a predetermlned space from
:the side wall 12a of the base ‘12. Therefore, the air flow
~entering the actuator container room 12¢ goes in. the sSpace .
.along the side wall 12a, as 1nd1cated_by the arrows of broken
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15 JAN 200g -21 drive of a load/unload type, conprising: a cont a| ner room
whi ch contains a magnetic disk that stores data nagnetically and] AN 2[]01'.
actuator that drives a magnetic head, said magnetic head being used to
store data and play back said data on and from said magnetic disk; a side
wal | surroundi ng said container roonm and a ranp disposed in said container
roomso as to be separated with a predeterm ned space fromsaid side wall .
to hol d saithemgnehi gieftenicet heo urtheadeéntmea bf psaudnmighethe heathator
wherei n sl dhahliGilal etdiedrsPane JHiRK 48R HdupAll CIANNehe WBRED SUPRI,SS
encl osure by the

part of an air generated 1 n sal r ot at I onal r|ve of

sai d di sk-Y¢%ke %l% MY MAh8TEUPERER Tt n t he rad| al direction of said

di sk-1i ke medium toward sai d di sk-1ike rredlum A % A(% Al A% A% A@ A . An
Kﬁ/t{ }2| c\\lr nhc" ?é)t ﬁa]eggﬁsgéﬁng {Pr%% ?eﬁ?ﬁéll éf\ g}\éé‘%ﬁal:iév ca ca] cal caj cajc
a] ca] cal cal? L%%’\ﬁ]‘ ]bé@]ﬁ']%g E 5k g e’ Tnttow

=. 3@ ] MNot 2 av nieardy] a4 c!al]mllxﬁ(h] @a]véa]icai]hﬁa] sapoaféa] cdijsa] €2 c'a].ea]tdaa] ca]
ca] ca] ca] cahgmi &l M naan] adlec akgabuapest cadea! fgj kKR +8 t y

"##) $* $$$WR?&} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c(a]cal ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] c%] ca] ca] ca] ca] ca] ca] ca] ca] ca! ?&@b&C&T( U( ((( ( ) O K x*
** py++, | 2BS_describeg pRhowg ¢ AHEAPGa Ea}‘éﬁ] HBPcAf caf chhia] emp toa] ca
] ca] ca] ca] pa].-ta]aca]tha] ca(la:U]ﬁia)]vcag]eme]r(aa]eda]bqra]tdm] oajtealiohall. drive/ @F k42335

11ed toward the magnetic disk 2 ]i '
Faissseodt ”8%84%5” 9§+éz;%'@ skt o bt e g -
——E>x>>T’>‘2 W\E f ]3] @é’]t@é]t@é] cﬂﬂfl:t@]l@&]rcat]qml] Ca]

ca] caj ca] c&a]:ca]ma] t}ax]z cla;]pza]lca:]m]nea] dajca]l ca] ca] ca] ca] ca] ca] ca] c(a] c(a] ca!

FFGGGGTH] HeHt HUHHHHHN | s1 11 JJJJ" K- KKKLQVBM\/I\/I\/I\/} xsnid_Z]]ca]ca]ca]ca]ca]ca]ca

]ﬂcg];a] ca] mpgel @! ca! ca! cal ,a, CaﬁéRl] B cuaglcna;] c%]\ca]l%;}] cq]oca]jga]t(i‘laﬁ cajc

SS} xsni d_zppeapiapet] aaf capcipeal @) ehgen] ) Bigweg & c e BRY ddiScdjsca ca] -

ca] ca] ca] chhed] da]ska]icra]rea]laa]mg] théSSiﬁ@Vé}/yMtf&cWM/\}Wé(\ﬁﬁ(\ﬁYﬂe{ K[[ -

[ [ [[7A\]]; 5pD. 10 - -except is installed directly to ﬁ aj ca]
t

_ fwr ”hc“%ghcaﬂ i) iy %T‘Lg( ?lzGaLcalcﬁglcC%%alb%la%ﬁl chgabialeale
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] ca] ca] ca] m]gana:]taa] dakka] 22] @] c]aZ]ZCal]eac&a]sea] gh] t9 «H] ogjrca] caj ca] cal] cal]ca]c

] ca] ca] ca] C cal ca a ajc
| valesl eeLatke dbaaheahentooledl el sl cala) o) sahealogl el gl e eple el o
] c8a] ca] catdaltcalbe] cHisda] EApthPEalafa) Ehpc i) 4] c‘%@@éﬂa@aﬂdcaplza]b’\al]rts!\ta] cr
a] c”a] ca] cajasalacaorex iy LSy yoypdtedr wiatr zhe{ appz{0{-| 6| U 8} t} | ~y~z~~. 1llr|w

rimhc”Y] c] ca) ca] ca] ca] ca] cal ca] ca] ca] cal ca] ca] ca] ca] ca] caj ca]ca]c”fa]calc(alc

aJ ca] ca] ca C r 8 )

B% xs]nl d] -~ Z] ]c %] ﬁacaﬁaJca]aﬂcoc']ﬁ]t aé % ca a cac] ca] ca]] t]eca]oca]t(!lae] é{a)]Dcal] caJc
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| cal cal oal sgl.oal e2l sl ) e2heal LAl salsaledl oWt WU RIS GRG0
10%}& 'fmm()fuwtf@#lgf@@&apﬁl&%w%i&hé) aﬁrdﬁlbﬂome(r)at&ﬂ lﬂ%}&
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~ - flow is generated on the magnetic disk 22, and therefore this
turbulent flow is a major cause for. the occurrence of disk .
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- symmetrlcal with the bypath channel 42, so that the
-stabilization of air .flow seems to be achieved through the

whole of the HDD 10. In order to increase this function, it

may be effective that a flow path forming wall 45 is provided

ranging from the filter mechanism 43 to the inflow port 42a of

.the bypath channel 42 so as to be separated with a
predetermined space from the side wall 12a as shown in Figure

7. - '

While the HDD 10 of this enibodi.ment has a form factor of 3.5
. inches, the magnetic disk 22 has a diameter of 70 mm. That is
to say, the ‘magnetic disk ‘22 is smaller than the size of a
magnetic . disk corresponding to the form factor. This is
because the HDD 10 uses a high rotational speed of 15,000 rpm.
Since the magnetlc disk 22 of the HDD 10 is smaller than .the
. size of a magnetic disk correspondlng to the form factor, even
if the bypath channel 42 is provided, the side wall 12a around
 .the magnetic disk'22. can be made thick. Also, it can be said
that the actuator 30, the coil 36 for VCM, and the VCM 44 can
be disposed in the actuator container room 12c¢c so as to be
separated with a predetermined space from the side wall 12a of
the base 12 because the magnetic disk 22 ‘of the HDD 10 is _
- smaller than the size of a magnetic disk correspondlng to the -
form factor.

~In the above  description, the present invention has been
explained by taking a hard disk drive as .an example. However,
" the appllcatlon of .the present invention is not limited to a:
hard disk drive. ' The present invention can be applied w1dely
to a disk drive apparatus provided with a disk-like. storage
medium in which a disk flutter is produce_d by the rotational
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drive of the disk-like medium.

Also, although the HDD 10 is a . hard disk drive of a load/unload
type)lthe present invention can be applied to a hard disk drive
of a CSS (Contact Start and Stop) type.

[Advantages of the invention]

A8 described above, the present invention provides a disk drive

‘apparatus capable of restraining a flutter of a disk-like
" medium.

3. Brief Description of the Drawings:

‘Figuré ‘1 is a plan view of an HDD 10 1n accordance w1th an
embodlment of the present 1nventlon,

Flgure 2 is a side view of an HDD 10 in accordance with an
enbodiment of the present 1nventlon-

"Figure 3 is a plan view of a base 12 of an HDD 10 in accordance
- with an embodiment of the present invention;

Figure 4 is a partially enlarged view of an HDD 10 in
accordance with an embodiment of the present invention;

Figure 5 is 4 view show1ng an air flow generated at the time of"
rotation of a magnetlc disk 22 of an HDD 10 in accordance wrth
‘an embodlment of the present lnventlon,

Figure 6 is a chart showing . measurement results for a disk
flutter. for an HDD 1Q_in accordance with -an embodiment of the
present invention and,a'conventiqnal HDD 100;

Figure 7 is a plan view of a modification of an HDD 10 in

' accordance with an embodiment of the present .invention; and’
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[Description of symbols]

10 ... Hard disk drive (HDD)
12 ... Base '
12a ... Side wall
12b ... Disk container room
12c ... Actuator container room
14 ... Top cover
16 ... Disk enclosure -
18 ... Spindle motor |
22 ... Magnetic disk.
28 ... Top clamp.
30 ... Actuator _
32 ... Magnetic head
34 ... Pivot '
_36 ... Coil for voice coil motor (VCM)
40 ... Ramp -
 41 ... Ramp mounting wall
42 ... Bypath channel
42a ... Inflow port
42b ... Channel ,
42c ... outflow port
43 ... Filter mechanism
43a ... Partitioning wall
43b ... Filter
43c ... Collection room
43d ... Introduction port
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shaft, sald dlSk like medium being used to store dataj;

'a reading/writing head which stores data and plays back
" said data;

~ an actuator which causes said reading/writing head to seek
on said disk-like medium; '

an enclosure which contains said disk-like medium, said
reading/writing head, and said actuator, said enclosure
having a side wall standing at the periphery thereof; and

a bypath channel which supplies part of an air flow
generated in sald enclosure by the rotational drive of'
said dlsk—llke "medium from .the outside in the radial
direction of said disk-like medium toward said disk-like
medium. ' ' '

(2) .The disk drive apparatus according to Claim 1, wherein
said bypath channel comprises an inflow port through which
an air flow enters, a channel which guides the air flow .-
entering through said inflow port, and an’ outflow port'
through which the air flow introduced 1nto said channel is
discharged, and ' '

said outflow port is provided in the vicinity of the range

of seek of  said readlng/wrltlng head performed by said
actuator '

(3) The d:Lsk dr1ve apparatus according to Claim 2, whereln
said inflow port and sald channel are formed along said
side wall.
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(5)

(6)

said disk drive apparatus has 1scharge port  whi
discharges part of the air flow generated by the

. rotational drive of said disk-like medium to the outside

in the radial direction of said disk-like medium, and

part of the air flow discharged through said discharge
port goes to said inflow port.

A disk drive apparatus comprising:

a disk-like medium rotationally driven around a rotating

chaft, said disk-like medium being used to store data;

a reading/writing head which stores data and plays back
said data;_

- an actuator which .causes said readlng/wrltlng head to seek

on sald dlSk—llke nedium; and

- an. ‘enclosure which contalns sald disk-like n@dlum,-said

readlng/wrltlng head, and said actuator,

characterized in - that said enclosure has .a side wall
standing. at the periphery thereof, a disk container room
which contains sald dlSk-llke medium, and a wall standing
along said side wall so as to be separated with a
predetermined space from said side wall, one end of said
wall facing said disk_container room.

A hard disk drive comprising:
a disk'aésembly having a magnetic disk.which-stéres:data
and a spindle motor which drives said magnetic disk

rotationally;

‘a magnetic head which stores data and plays back said data

on and from said magnetic disk;
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said magnetic disk;

a base having a disk container room which - contains said
disk assembly and an actuator container room which
contains said actuator, said base having a side wall
standing at the periphery thereof; and

an air flow path having an inflow port opening to said
actuator container room, an outflow port opening to said
disk container room, and a channel connecting said inflow
port to said outflow port.

¢(7) The hard disk drive according to Claim 6, wherein part of
an air flow generated in said actuator container room by
‘the rotational drive of . said magnetic disk is supplied
toward sald magnetic disk through said air flow path.

(8) The hard disk drive according to Claim 6, wherein said
outflow port is. open to the downstream side along the
direction of rotation of said magnetic disk with respect
to the seek range.of said magnetic head.

(9} The hard disk drive according to Claim 6, wherein a filter
mechanism is provided on the outside in the radial
direction of said magnetic disk on the further dowristream
side of sald outflow port.

(10) The hard disk drive accordlng to Claim 9, wherein a flow
path forming wall ‘is provided ranging from said fllter
mechanism to said air flow path so as to be separated w1th
a predetermined space from said side wall.

(11) A hard disk drive comprising:

a magnetic disk wpich'stofes data;

a magnetic head which stores data and plays back said data
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magnetic head onto or from said magnetic disk;

a base having a container room which contains said magnetic disk, said
magnetic head, and said actuator and a side wall standing at the periphery of said
container room; and

a ramp disposed in said container room of said base so as to be
separated with a predetermined space from said side wall to support said actuator
at the unload time of said magnetic head, wherein said predetermined space
provides a bypath channel which supplies part of an air flow generated in said

container room by the rotational drive of said disk-like medium from the outside

-

in the radial direction of said disk-like medium toward said disk-like medium.

12. The hard disk drive according to claim 11, wherein said base is provided with a
space of a predetermined width along said side wall in a portion where said actuator

is contained.

13. The hard disk drive according to claim 11, wherein the size of said magnetic disk
is smaller than the size of a magnetic disk corresponding to the form factor of said
base, and wherein said magnetic disk is rotated at a rotational speed exceeding
10,000 rpm.

14. An enclosure for a hard disk drive, comprising:

a side wall standing at the periphery of said enclosure;

a disk container room which contains a magnetic disk that stores data; and

a wall standing along said side wall so as to be separated with a predetermined
space from said side wall, one end of said wall facing said disk container room,
wherein said predetermined space provides a bypath channel which supplies part of
an air flow generated in said enclosure by the rotational drive of said disk-like
medium from the outside in the radial direction of said disk-like medium toward

said disk-like medium.

15. An enclosure for a hard disk drive, used for a hard disk
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drive of a load/unload type, comprising:

a container room which contains a magnetic disk that stores data magnetically
and an actuator that drives a magnetic head, said magnetic head being used to store
data and play back said data on and from said magnetic disk;

a side wall surrounding said container room; and

a ramp disposed in said container room so as to be separated with a
predetermined space from said side wall to hold said magnetic head at the unload
time of said magnetic head, wherein said predetermined space provides a bypath
channel which supplies part of an air flow generated in said enclosure by the
rotational drive of said disk-like medium from the outside in the radial direction of

said disk-like medium toward said disk-like medium.

-



