PARTI CLE EXTRACTI NG DEVI CE OF HARD DI SK DRI VE AND
HARD DI SK DRI VE | NCLUDI NG THE SAME CROSS- REFERENCE TO
RELATED PATENT APPLI CATIONS [O01] This application
clainms the priority from Korean Patent Application
No. 10-2005-0081320, filed on Septenber 1, 2005, in
the Korean Intellectual Property Ofice, and U S
Provi si onal Application No. 60/712,857, filed on
Septenber 1, 2005, in the U S. Patent and Trademark
Ofice, the disclosures of which are incorporated
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relate to a hard disk drive, and nore particularly,
to a particle extracting device guiding air,
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BACKGROUND OF THE INVENTION

1. Field of the Invention
[02] Apparatuses consistent with the present invention relate to a
hard disk drive, and more particularly, to a particle extracting device guiding
air, including particles such as dust, on a disk to the outside of the disk, and a
hard disk drive including the particle extracting device.

2. Description of the Related Art
[03] Fine particles such as dust existing on a disk are attached onto a
surface of the disk, and thus, operations of a read/write head become unstable.
That is, when the read/write head collides with the fine particles existing on
the surface of the disk, scratches may be generated on the read/write head by
the hard fine particles, and thus, the performance of the read/write head may

be degraded. In addition, layers of the disk may be contaminated or damaged



by the accunul ated fine particles. That is, a

| ubricant |ayer or a protective layer of the disk is
scratched by the accunul ated fine particles, and
accordingly, a magnetic recording |ayer is degraded,
and a serious disk error may be generated. [04]
Therefore, the fine particles should be discharged SO
as not to remain in the hard disk drive,

p | [ Wr h t urf
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dj sk dr.ive including filtering device_for Vi ng
flaxer 9r o156 FereRishl D i AcRuPBlas g paECIos | B
Referring to FIG 1, the conventional hard disk drive
i arsprdiegly.ca maguesicigearding\lryry is daerededmant arsegousmdisl error
cover nmenber 2, a spindle notor 6 installed on the
bmag bagaleeste®, one or nore data storage disks 4
fixedly installed on the spindle notor 6, and an

agayat or 5 TREeRY ithd fife ha%MshdBd vReBshatBl GB as not to
repr oduces and records data, onto a predetern1ned

SRS YIS T TUAEIE 5 o el ek

di sk 4 s at a high speed, the air in the hou3|ng
1mF§ F&ﬁ%¥ e same direction as the rotating
direction of the data storage disk_ 4, that is,

di%dcti on dBlSht bdllusirates @ogpnxentional daardldlslsdwedﬂclpﬂ@g a
flowwng air is guided by an air guide 9 fornmed on an
ofitteningod evingrfberemotving finsqrattiales remaining iddbahad diskghkive.

di sk 4, and passes through a filter 7. The fine

PRl i cl es sReferrify OUAG. 1 ntht veledntibnhl hivd ditlodvivigindliutes a
are filtered by the filter 7.

housing 1 having a base member 3 and a cover member 2, a spindle motor 6

installed on the base member 3, one or more data storage disks 4 fixedly
installed on the spindle motor 6, and an actuator 5 for moving a read/write
head, which reproduces and records data, onto a predetermined position on the
data storage disk 4.

[07] In the hard disk drive described above, when the data storage
disk 4‘r0tates at a high speed, the air in the housing 1 flows in the same
direction as the rotating direction of the data storage disk 4, that is, in a
direction denoted by arrow A of FIG. 1. Some of the flowing air is guided by
an air guide 9 formed on an outer circumferential portion of the data storage
disk 4, and passes through a filter 7. The fine particles such as dust included

in the flowing air are filtered by the filter 7.



2 [08] In the above hard disk drive of 2.5 inches or

| arger, since a dianmeter of the disk is large and the
rotating speed is fast (about 5,400 rpmor faster),
the air flows sufficiently by the rotation of the

di sk, and thus, the particles can be discharged
easily. [09] However, in a small and thin type snal
formfactor (SFF) hard disk drive, a dianeter of the
dj IS sma tion S..sl aw. .
TLO%:jef ore, trhteheael[!’r v Ihgrv‘\;( glcsgudrnrvlen%pgge hes (ﬁolarlgg¥ at i ont
of , the disk |.s n sufficient,

pdiametr o€t 15%@%?.%@@ Hhfstating Sa?egdﬁgqsbéa&%fa%ﬂ%%w
of t he disk. Therefore, the read/wite head and the

s tasten) dho pirt el pefiticiently he thphrptation | dfythel alnkgadd thes, the
performances of the read/wite head nay be degraded.
ShABIRY cAtFbeldikchadeBERIIIPN [ 10] The present invention
provides a particle extracting device renpving
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fine part|clesto the outsid t he di sk, a hard
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CCOI' 0O an aspec resen

|cI ext acting .device of a hard di.sk dr.ive
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hard dISk drive; and an air guiding nmenber, facing a
dsufficientypad s dhe particlsyen Bip fgfékr ¢a@e@t brdigoharsed gasily out of
menber so as to forma flowng path which guides an
athe diflowThesforgtibel rdnd/varitediead iaod thef surfeee dif dhe tisk amay be
outer portion of the disk, wherein the flow ng path
f phiysadilaldemggaln ooprfiimances of the read/write head may be degraded.

SUMMARY OF THE INVENTION

[10] The present invention provides a particle extracting device
removing particles on a disk by inducing flowing air including fine particles to
the outside of the disk, and a hard disk drive including the particle extracting
device.

[11] According to an aspect of the present invention, a particle
extracting device of a hard disk drive is provided. The device includes a cover
member of the hard disk drive; and an air guiding member, facing a disk,
disposed on a bottom surface of the cover member so as to form a flowing
path which guides an air flow generated by a rotation of the disk to an outer
portion of the disk, wherein the flowing path formed along an outer

circumference of the air guiding member has an air inlet portion having a



circunference of the air guiding nenber has an air
inlet portion having a 3 larger cross-section than a
cross-section of an air outlet portion of the flow ng
path. [12] An inner circunference of the air guiding
menber may be fornmed concentrically with a rotating
center of the disk, and may be adjacent to an outer
circunference of a spindle notor rotating the disk.

gt SRt BRTan hCE PG G of 1R olbfsmihon P pate

of the disk, and an outer circunference of the air
gﬂff i ng menber may be formed as a streamine, a

radi us of which fromthe rotating center of the disk

i H@leases ghAndnaen giramdfetpnce toé thotadst pwidingi membin mayf be
the disk. [14] The air guiding nmenber nmay be a filter
f furmed eon@htrically &iith a piteRgueater of sheddisk, ad hadydbelidjkcent
drive and outside the hard disk drive constantly.

[ %50 ol cichmEiérbedd a REIRBAR mMEBY rdefing the biser for
bl ocki ng harnful gas or humdity outS| de the hard

drive e t e i.d
hQ%E di sk djrqlve hé ligi Iggﬂg%\(;fctge r%Ea}y hlglre&rbﬁrc%&g
particl.e oIIectlonfllt | ocat ed .a afront portlon
ORI dorred: by 1 bietinE R Ioér)v&ihﬁgdlﬁl%tt G G gpier
al ong the outer circunference of the air guiding
neifgyaHeregce of thecair gaidingcmember may fenfoampd ag ﬁeq“fela@\l'i}l%ga
air. [17] The particle collection filter may be an
absospifivancl frbethe rotating center of the disk increases gradually along

the rotating direction of the disk.

[14] The air guiding member may be a filter for controlling air
pressures inside the hard disk drive and outside the hard disk drive constantly.
[15] The air guiding member may be a filter for blocking harmful
gas or humidity outside the hard disk drive from being induced to the inside of
the hard disk drive.

[16] The device may further include a particle collection filter
located at a front portion of the air outlet portion of the flowing path formed
along the outer circumference of the air guiding member to collect particles

contained in the flowing air.

[17] The particle collection filter may be an absorption filter.
[18] The particle collection filter may be a recirculation filter.
[19] According to another aspect of the present invention, a hard

disk drive is provided. The hard disk drive includes a base member; a spindle



[18] The particle collection filter may be a
recirculation filter. [19] According to another aspect
of the present invention, a hard disk drive is

provi ded. The hard di sk drive includes a base nenber;
a spindle 4 notor installed on the base nenber to
rotate a disk for storing data; an actuator installed
on the base nmenber to nove a read/wite head onto a

pr termn pasitLon L SK;. an cover nber
CBRR RS SanRe asE e, Rle o, BB SR A &
wherei n an_air gyidjng nenper facing the B disk is
APy rsEed PBotheolHSE MERBE 5t TaYE 2 Jwe @d 9o
to forma flow ng path which guides an air flow
gpiedetammeitied positipnoat thordigk, andea g¢pwk membger asgembled on an
portion of the disk, and the flow ng path forned al ong
anppey pertionaifthe bdsermeaaieerovhédem @i dir guidtig@embeibtingabe
an air inlet portion having a |arger cross-section

t digl iR dfspOA- LS thoRPmOdurfbe J thO Ub¥ @ m&Abdr! BNasOfo 078 a
flowng path. [20] An inner circunference of the air

auidi i . | .
AR TERNED s I ir SR BRALRRAEPL Fithlly o ot i o
an outer.cir erence .of the spindle_.notor rotatin
S SRion 96 il e ARG Biibe KFef b ' Otter
guidiqg menber may be . concentrically formed with a
r gramipgnee At die oF auifingingubesdys A8 Pudwet portion having a
ci rcunference of the air guiding nenber may be forned
akrger stase-aedtionéhanaa crosdsagtion b wh ic wufletqurtidreof the dloiwigg
center of the disk increases gradually along the
redtati ng direction of the disk.
[20] An inner circumference of the air guiding member may be
formed concentrically with a rotating center of the disk, and may be adjacent
to an outer circumference of the spindle motor rotating the disk.
[21] An inner circumference of the air guiding member may be
concentrically formed with a rotating center of the disk, and an outer
circumference of the air guiding member may be formed as a streamline, a
radius of which from the rotating center of the disk increases gradually along
the rotating direction of the disk.
[22] The air guiding member may be a breath filter.
[23] The hard disk drive may further include a particle collection
filter located at a front portion of the air outlet portion of the flowing path

formed along the outer circumference of the air guiding member to collect

particles contained in the flowing air,



[22] The air guiding nenber may be a breath filter.
[23] The hard disk drive may further include a
particle collection filter located at a front portion
of the air outlet portion of the flowing path forned
along the outer circunference of the air guiding
menber to collect particles contained in the flow ng
air. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 24] The

above and %ﬁFl bﬁmﬁlwoid]ﬁﬁﬁtﬁg§%lﬁﬁcshe pr esent

|nvent|on ibing in

det exe ther wi.th r rence
(0T he ot arpe ol B e i [aé‘éfj”‘t?ﬁeé & e g
perspective view of a hard di rlve i ncl

r@veition ¥t ‘?qCP‘?’érmB‘éevﬁE@ref[tzé‘]’ FEEIbIBg 18 ‘ge Eﬁéﬁ%?
perspective view of a hard disk drive including a
pembediments sherepd viithyretssnce do heatipehedglrawingsinewhish! ar y
enbodi nent of the present invention; [27] FIG 3 is a
si2sémat i ¢ VFKEW lofs 4 perspadtive oliev @Xftarleed idivg diewd meluding a
FIG 2 for illustrating an air guiding nenber

RENETADEEQIRE; present  invention; [28] FIG 4 is a
cross-sectional view of a breath fllter used as an

E{iﬁgﬁm' e of fRe ALY F%Uh&hﬂ% \E/‘Qe%ﬁv@fvdf»% Gr a2har8 s dbe

5is a partla per spec

el earite g 5{%46315383\% ingy Oﬁﬁrﬁ%xgﬁ?@ry"%&%géfrne%%
of the present invention;
[27] FIG. 3 is a schematic view of the particle extracting device of
FIG. 2 for illustrating an air guiding member according to the present
invention; |
[28] FIG. 4 is a cross-sectional view of a breath filter used as an
example of the air guiding member of FIG. 2; and
[29] FIG. 5 is a partial perspective view of a recirculation filter
installed on the base member, as an example of a particle collector filter of

FIG. 2.

DETAILED DESCRIPTION OF THE INVENTION

[30] FIG. 2 is a schematic perspective view of a hard disk drive
including a particle extracting device according to an embodiment of the
present invention, and FIG. 3 is a schematic diagram of the particle extracting

device of FIG. 2 for illustrating an air guiding member of the present invention.



FI G 2. DETAILED DESCRI PTI ON OF THE | NVENTI ON [ 30]
FIG 2 is a schematic perspective view of a hard di sk
drive including a particle extracting device
according to an enbodi nent of the present invention,
and FIG 3 is a schematic diagramof the particle
extracting device of FIG 2 for illustrating an air
gui di ng menber of the present invention. 6 [31]

rring t i 3, 4 [ i dri of ..t h
oPaZent " oS et o TR g M Bt 98 BipE o g redeRe
base pmenber 111 and. a cover . nenper 112 a_spindl e
BR GRICEI Gt A g h ol & RSRUBRTRry ! Lo S oty
di sk 120, and an actuator 140 having a read/wite
hewaberrhie, 8 spiadiormetor i 30 nstalled op thedraseimemban Lipieaptate a
portion of the base nenber 111 by a coupling device
sdisk 128, andpdruaahatodly 140 hedng birogl/wdtechemd ] TBhe @ver member
protects the disk 120, the spindle notor 130, and the

actlat duplediOio 4B dpped goktic B (it b theriP@ M 116 aN®viphss
coupled to a bottom surface of the base nenber 111 to

daiW& 4E B Hudlifkofldubing 309w 1RbULR | fp! i
devi ces Iigg a@e %(ﬁt eél\boﬁgtﬁg pri %’t@%ﬁoyeg%i %1861%33?1 ’
160. The actuator 14 es the read/wite head
fg?SP%@%%H@H&lgg?ﬁghgﬁwﬁﬁgngggk 120 or reproducing the
recorded data onto a predeterm ned position on the
diXk 120, afidPringed giprboard 1G9 mmebhaawlsddadiotiomsurigee
be rotatable. In nore detail, the actuator 140
i oiCthe dess membemly latordrivg 2he bardtdidk driveg anrbh elirality af circuit
actuator pivot 141 that is installed on the base
mesxhess 162 are rAounted on the printed circuit board 160.
[33] The actuator 140 moves the read/write head for recording data
on the disk 120 or reproducing the recorded data onto a predetermined
position on the disk 120, and is installed on the base member 111 to be
rotatable. In more detail, the actuator 140 includes a swing arm 142 rotatably
coupled to an actuator pivot 141 that is installed on the base member 111, a
suspension 143 coupled to an end portion of the swing arm 142 to bias a slider
144, on which the head is mounted, toward the surface of the disk 120, and a
voice coil motor (VCM) 146 rotating the swing arm 142. The voice coil
motor 146 includes a VCM coil 147 coupled to the other end portion of the
swing arm 142, and a magnet 148 facing the VCM coil 147.
[34] According to the current embodiment of the particle extracting

device of the present invention, an air guiding member 170 is installed on a

bottom surface of the cover member 112 facing the surface of the disk 120.



suspensi on 143 coupled to an end portion of the sw ng
arm 142 to bias a slider 144, on which the head is
nmounted, toward the surface of the disk 120, and a
voi ce coil motor (VCM 146 rotating the swing arm 142.
The voice coil notor 146 includes a VCM coil 147
coupled to the other end portion of the sw ng arm
142, and a nagnet 148 facing the VCM coil 147. [ 34]

AR Bllafr® hBRNGH 156 Mot AEAOH TR Dol LhEaRPEE Wl Sover
extractrng evice of the present Invention, an air

gui di.n nmber 170,is install.ed on a ott surf
oeira L7 Eidhn b dions ssitrauf HEF i heduintn s e e 160 g
120. 7 The air guiding nmember 170 installed on the
bhterayisr Partforcd tht diphy £2(¢ ol air geidisgmembper 4 i drcaitaghed onto
flow generated due to the rotation of the disk 120 to
t hpodivnef theparotveomembert HE, dhich fARS theTduefaad of thuidotk1go0.
menber 170 is attached onto a portion of the cover

n@Per 112, wbhidal @f dihguisighagsbedl 70 hefodthskasl2hiral
[35] In nore detail, the air guiding nenber 170 is

f e£eRAnSSlofs 8RItbAkting sﬁagfbﬂi@%@&i% d g lﬂaﬂgcﬁéér,gtgﬁidw W

direction of the disk 120. In particular,

of sthe.ajr. i di er 170 _becqones W der from an..
0B G klig e sl er o0 B ot O nREE SRS i it G Siton
i nduced, toward a downstream end portion 170b, .

t h?@u g}ﬁow%a hich o a8 5 lméweiéewﬁgaégiwwe% &g portion 170b,
circunference 170c of the air guiding nenber 170 is

f troradr Whichéhaair ¢y disehargedanAp imrer cocvmfanénse di76e obthet 4ie
spindl e notor 130 as possible while being concentric

wetiling mexiri17Q i< fntred tobe ag bleseliosdn ARE. citonnmdetendel @ fithe
an outer circunference 170d of the air guiding nenber

}g;grr%@ta amed@?o{yg){ai@ﬁfgésﬁsleamﬁtd&ﬁg bdiRentHB Mithl SrotRingAlhiés of
the disk 120. In addition, an outer circumference 170d of the air guiding
member 170 can be formed as a streamline, that is, a radius from the rotating
center of the disk 120 to the outer circumference 170d can be increased
gradually along the rotating direction of the disk 120. Therefore, a distance
between outer edge of the disk 120 and the outer circumference 170d of the air
guiding member 170 becomes smaller along the rotating direction of the disk
120, and thus, a flowing path formed between the air guiding member 170 and
a side wall of the base member 111 or of the cover member 112 becomes
smaller. However, the present invention is not limited to the above example,
and thus, a cross-section of the air outlet portion should be smaller than that of

the air inlet portion of the path even when the cross-section changes

irregularly along the flowing path of the air.



center of the disk 120 to the outer circunference 170d
can be increased gradually along the rotating
direction of the disk 120. Therefore, a distance

bet ween outer edge of the disk 120 and the outer
circunference 170d of the air guiding nmenber 170
becones snualler along the rotating direction of the

di sk 120, and thus, a flow ng path formed between the

ap{d19ui di ng a -S| I, ~Qf. 4h

TS 11 GPBEEE, O thRP auBigl Bk 178 A6 B8RRbed
S ler. Ho the present invention is not |imted
tg%¥ﬁ9%§ﬁ8%gﬁ§§% le, and thus, a cross-section of
the air out]let portion should be snaller than that of
t Blair i nl Bhepdhe disk 189 starte tuetaic by die spindie mptor 130, air
cross-section changes irregularly along the flow ng
pfow Iois generakidrin tBe f86¢ didpattoatdsahes rasfitinghdiration ghiildi digk
menber 170 will be described wth reference to FIG

3120.3The WheaTov Pes Guiled bldhgsthabhiter tRcliffcddRe 1Y0d BE the air
spindle notor 130, air flow F is generated in the

i %Eof.ﬁin%i RGN 186, t NP kAl i diif efsdOM@fedand! Stter

he air flow F is guided along the outer
circund eren 70d of. the air ui di nber 170.
THEFUTRERSTT o 4F i i b Rl By B 50 St of e
cjrcunference 170d of the air quidi ng menber 170 and
PsCaRembRRAll] cBthg pever paberd k) long The BptatEdiststien D of
menber 112 along the rotating direction D of the disk
1the digi Rde Yihee thi sidanse bietose die aihguiding memrniy Ormedites
170 and the outer edge of the disk 120 becones
neuteowize oftlendjsit h20 batbates Agrraweredbn®ihe Botafing Hiectidh IX of
120, the air is induced to outer portion of the disk
13 didkahoathieYsir i RRiuced to outer portion of the disk 120 gradually. The
distance between the outer circumference 170d of the air guiding member 170
and the side wall of the base member 111 becomes smaller toward the
downstream end portion 170b of the air guiding member 170. Therefore, the
cross-section of the flowing path becomes smaller, and thus, the flux of the air
becomes faster, and the pressure is descended and the air suction operation
becomes strong. Accordingly, particles on the disk 120 are discharged out of
the hard disk 120 with the fast air flow.
[38] The hard disk drive of the present invention may further
include a filter, which is installed adjacent to the air outlet portion of the
flowing path formed between the air guiding member 170 and the side wall of

the cover member 112 or of the base member 111, for collecting particles in

the air flowing along the air guiding member 170. In more detail, an



di stance between the outer circunference 170d of the
air guiding nenber 170 and the side wall of the base
menber 111 becones snaller toward the downstream end
portion 170b of the air guiding nenber 170. Therefore,
the cross-section of the flow ng path becones
smaller, and thus, the flux of the air becones
faster and the pressure is descended and the air

par glégﬁ%%%%‘db&%%@gﬁ’aefﬁékgPg'lléﬁﬁ‘?s%% '}? o
d h 38
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i nclude a fllter which is installed adjacent to the
at froplippeiondrthe @it @itlet i the flowinggpashtferntedr brtwedne theesin
the air guiding nmenber 170 and the side wall of the

covdmgmeerhlesr 1702indrthekidehealbab therband atenbid 11 or the cover
collecting particles in the air flowng along the air

OtakeshbB0 1 e MIBErefotf), the 33&19@(!1@3 gigéikrding 3Nt of tRPBAE RELOM0
filter 180 can be used as the filter. The absorption

fp ey %oﬁ%éff’%@gtawdﬁﬁljﬁs@f
Pbleon o neBimitils, AreriEtdionur ipd rﬁ@t ?aaeih“xﬁ%pr
of th e nenber 111 or the cover

%?e @Fg‘aﬁ% Aisk glaive can be used ah dheghliy %mﬁlt@lfmg H@ patieles

dISk 120 with the flowng air can be efficiently
cdis¢harging obtyof the ditks B¥pwitbkhé fbwing @80 The f&dkulation filter
Meanwhile, a recirculation filter installed on the
baiEbedusbeéled id bloretlettfi@atlrar d di sk drive can be used as
the filter for filtering the particles discharging

oup] of the Hicsly i3 3QrodsIsBetidhgl JibRWRDralh filtdh&sed as the air
recirculation filter
guiding member of FIG. 2.
[41}] The breath filter can be used as the air guiding member 170.
Generally, the breath filter 170 balances internal pressure and external
pressure of the hard disk drive, and simultaneously, prevents harmful gas or
moisture from infiltrating into the hard disk drive. In more detail, as shown in
FIG. 4, the breath filter 170 includes carbon particles 173 surrounded by filter
elements 171 and 172, and a breath path 174 connecting the outside and the
inside of the hard disk 120. An end of the breath path 174 is communicated to
a breath hole 175 penetrating the cover member 112. When external air is
induced into the hard disk drive through the breath path 174, the harmful gas

or the moisture contained in the air is absorbed by the carbon particles 173 and

removed, and thus, clean air can be induced into the hard disk drive.

10



will be described in nore detail later. [40] FIG 4 is
a cross-sectional view of a breath filter used as the
air qguiding nmenber of FIG 2. [41] The breath filter
can be used as the air guiding nmenber 170. GCenerally,
the breath filter 170 bal ances internal pressure and
external pressure of the hard disk drive, and

si mul t aneously, prevents harnful gas or noisture from

254 hown | G B %hfﬂ{ﬁfﬁr%f%a?‘-ﬁvﬁd MVE ot P b ke

car bon, par |l es 173 surrounded fllter

pastalyit s fﬁ«? Bagtamsmbpt 43 ﬁn?fg?rhe ¢ 8 rtr]%ecf’?lﬂﬁleet facction
outside and the inside of the hard disk 120. An end
ofiltarigg Figeht h path 174 is comunicated to a breath
hol e 175 penetrating the cover nenber 112. \Wen

eXdBer nal aiRefesing todiIGed, amtdrculadiohdilidr d93 knagrbeviastalled
through the breath path 174, the harnful gas or the

& fleWale fRbeF NEMof thelfaR] @ik diiSe abERMPALIOYolldefon filter
carbon particles 173 and renoved, and thus, clean air
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[43] Referring to FIG arecirculation filter 192
mutiphd{h pledre aéqqgttlﬁl@g@a@v@ shdrfBefndy it supportedebyna filfer
disk drive as the particle collection filter for
flidlderrlioh ghat feefixeily instaled di Setasgmdmbet 11df t he di sk 120
with the flowing air F. The recirculation filter 192
i [@4] nst al | eTheiedirdulnidh Gibet i 62 @hn t e wWednidbteadndf the
absorption filter 180 shown in FIGS. 2 through 4, or can be used together with
the absorption filter 180.
[45] Experiments for testing the performances of the filters
according to the presenf invention were executed as follows.
[46] Table 1 shows results of the experiment measuring the time
taken to remove 90% or more of injected particles, after injecting 0.1 pm

particles and 0.3 pm particles into a 0.85-inch hard disk drive with an injection

flow rate of 0.05¢c/sec.
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end portion 170b of the air guiding nenber 170, and is
supported by a filter holder 191 that is fixedly
install ed on the base nenber 111. [44] The
recirculation filter 192 can be used instead of the
absorption filter 180 shown in FIGS. 2 through 4, or
can be used together with the absorption filter 180.
[45] Experinents for testing the performances of the
filters according to th #ﬁ% nt invention were
executed as fol |l ows. [46fT a 1 shows results of the
experinment neasuring the tinme taken to renove 90% or
nore of injected particles, after injecting 0.1 m

particles and 0.3 dm parti [ . ' har d
di sk drive with an pj TihER b garg?re%@ugc/sec.

11 [Table 1] Tine flor Pdnvipadiciarti ¢l esO.8 padparticles

pArcascwhae@oilgartijcl es 1B.£sze where no filkdercl3. 4
S@6s indl18d sec. wag installed A case|where a 12.5 sec.

L4&.cdsS®Berc af €CI rculjation fa4tRr was | nstal 1239 ;¢ Case
B -Bulgich PS8 9.0 sec. recirculation filter and a
installed
A case where a 9.6 sec. 9.0 sec.
recirculation filter and a
conventional breath filter
were installed

A case where a breath 8.0 sec. 7.9 sec.
filter and a recirculation
filter according to the

present invention were
installed
[47] Referring to Table 1, the time for removing 90% or more of the

particles was the longest, that is, 13.4 sec., when no filter was installed.
However, the time for removing 90% or more of the particles was the shortest,
that is, 8.0 sec., when the air guiding member, in particular, the breath filter
and the recirculation filter according to the present invention were used.

[48] As described above, the air flow generated by the rotation of
the disk is guided to the outer portion of the hard disk by the air guiding
member attached onto the bottom surface of the cover member, which may be
the breath filter, and thus, flowing speed becomes faster. Therefore, the

particles existing on the disk can be efficiently discharged out of the disk, and
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conventional breath filter were installed A case
where a breath 8.0 sec. 7.9 sec. filter and a
recirculation filter according to the present
invention were installed [47] Referring to Table 1,
the time for renoving 90% or nore of the particles
was the longest, that is, 13.4 sec., when no filter
was installed. However, the tinme for renoving 90% or

ri.iicl t I ¢
BUE, Ryl BY e LEReAAR 48 BEBLRRImnce biiRgdidn i
breath filter and the reciyculatiop filter according
it ik drive Ghe 19 o oRFclst SR PEPIEEREL | 48] As descri bed
above, the air flow generated by the rotation of the
di4fk is gui Mereover, tthe pitides discharaing ofutt ofethsadigk dragkbe
by the air guiding nenber attached onto the bottom
seffitmoy ablledied byvibe fiterhinstalladhadjicentyo liee airhestler efitthe
filter, and thus, flow ng speed becones faster.

ThewREQath thehR foRadd betives By ia&t%':ﬁtﬁn Mekdb@r shidthe GRIR WAl
efficiently discharged out of the disk, and 12 thus,

d ' h , and the performance
e nneatndagieer,

har ive due to the

P icles can.b revented. [49 reover, .the

PRPL L o1 oo GPiRanB RS R Egptthest el Beienih shown and
efficiently collected by tqe filter. installed adjacent
t desemiedy iwithy gefegence ffo geemplary embodiments thereof, 1t ‘will be

understood by those of ordinary skill in the art that various changes in form
and details may be made therein without departing from the spirit and scope of

the present invention as defined by the following ;:laims.
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flowi ng path that is forned between the air guiding
menber and the side wall of the cover nenber and the
base nenber. [50] Wile the present invention has been
particularly shown and described with reference to
exenpl ary enbodi nents thereof, it will be understood
by those of ordinary skill in the art that various
changes in form and details nmay be nade therein

(e romthe spirit and scope of the
Wmda‘p@ éa defined by the fol | owing clai ns.
13 WHAT IS CLAINED IS 1. Aparticle e&%ractlng de
of a hdrd disRadelovexiracheg device of acb Vet heo%&ce
menber of the hard disk drive; and an air guiding
meemprising:aci ng a di sk, di sposed on a bottom surface of
the cover nmenber so as to forma flow ng path which
gui des aabv@irerhb@ Wi tigcaed diskdriby, aadr ot ati on of the
disk to an outer portion of the disk, wherein the

f1 ow ngn AtdHidiRg ARk %&n@'& @KL, Qisp SéerdQHM 85641 Quidhice of
the air guiding nember has an air |n et portion

h

A Pt o o b R B b J‘wﬁ%ﬂﬁﬁﬁ W BTLBge) "0
th t nfe f th rrb
cSFRHI=T B BEISHoR o DF ATk T hodlr BTiERer ik and a
radi us of the outer circunference of the air_ guidin
nmenber VasERiR thenBowimgaeih fpresdabongom ewer @rwfpmﬁfeag%

gradual ly along a direction of the rotation of the
diaglguiding member has an air inlet portion having a larger cross-section than a

cross-section of an air outlet portion of the flowing path, and

wherein the outer circumference of the air guiding member is curved
about a rotating center of the disk, and a radius of the outer circumference of
the air guiding member about the rotating center of the disk increases

gradually along a direction of the rotation of the disk.

2. The device of claim 1, wherein an inner circumference of the
air guiding member is formed concentrically with the rotating center of the

disk, and is adjacent to an outer circumference of a spindle motor rotating the

disk.

3. The device of claim 1, wherein an inner circumference of the

air guiding member is concentrically formed with the rotating center of the
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2. The device of claim1, wherein an inner
circunference of the air guiding nenber is forned
concentrically with the rotating center of the disk
and is adjacent to an outer circunference of a spindle
notor rotating the disk. 3. The device of claim1,
wherein an inner circunference of the air guiding
menber is concentrically formed with the rotating

cent er th 14 di,sk, and.the outer circunference of
¢ Bkl i rumIRheCor ervin Biote SeRPEiToRaes 48
The device of claim1l, wherein the air guiding nenber
coieAmléss a filter for controlling air pressures
inside the hard disk drive and outside the hard disk
drive constantly. 5. The device of claim1, wherein
the air guiding nmenber conprises a filter for

bl ocki ag harit ulievias ofr clhiui i el Shelait h@idiag dnethble
drive frombeing induced to the inside of the hard

d E&JﬁPﬂgésVaeﬁlté" fo?%@m?ﬁﬁ}{hg QirQreGlifts Thelde fHARRE@Wisk drive and

conprising: a particle coll'ection filter located at a

;Fﬁ@fdﬁgg‘{p%%ﬁﬁ}&fdﬂ W 'tgntg,utl et portion of the

orned "al'ong~t he outer circunference of
the air guiding nenber to collect particles contained
inthe flowwng air. 7. The device of claim6, wherein
the particle collection filter conprises an__
absor pBi on flihet @¢viceg of TRlainyelsi whicsin dheiaw @uidipg rapmber
the particle collection filter
comprises a filter for blocking harmful gas or humidity outside the hard disk

drive from being induced to the inside of the hard disk drive.

6. The device of claim 1, further comprising:

a particle collection filter located at a front portion of the air outlet
portion of the flowing path formed along the outer circumference of the air

guiding member to collect particles contained in the flowing air.

7. The device of claim 6, wherein the particle collection filter

comprises an absorption filter.

8. The device of claim 6, wherein the particle collection fiiter

comprises a recirculation filter.

9. A hard disk drive comprising:
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conprises a recirculation filter. 9. A hard disk drive
conprising: 15 a base nenber; a spindle notor
installed on the base nmenber to rotate a disk for
storing data; an actuator installed on the base nenber
to nove a read/wite head onto a predeterm ned
position on the disk; and a cover nenber assenbl ed on
an upper portion of the base nenber, wherein an air
guiding menber facing the disk is disposed on a bottom
sur f acé P8¢ BFBLESver menber so as to forma flow ng
path which guides an air flow generated by a rotation
of t he agspindle gnetar dnptadledpen theohasst merdetite kotatnd disle for
flowi ng path fornmed al ong an outer circunference of

t kriagdagui di ng menber has an air inlet portion
having a | arger cross-section than a cross-section of

an  ai anQitdalr iRQANddON e bAe 1hé@BENG Motda Bifiwrite head
wherein the outer circunference of the air guiding

gﬁﬁ@?¢%§%§?@§3?$§ﬁHHgn@b@ﬁ&a5ﬁPg center of the disk,

e outer circunmference of the air

R R e

rotation of the disk. 10. The hard disk drive_ of claim
9, wheMdieFEIRAN pis gaKding membertagingdhe disk indispased gpjadiofgm
menber is formed concentrically with the rotating ]
c enttfage dfthe cdner diesiber amds tosfoam) aalewingtmatlawhishtgaides an air
ci rcunference of the spindle notor
flow generated by a rotation of the disk to an outer portion of the disk, and the
flowing path formed along an outer circumference of the air guiding member
has an air inlet portion having a larger cross-section than a cross-section of an
air outlet portion of the flowing path, and
wherein the outer circumference of the air guiding member is curved
about a rotating center of the disk, and a radius of the outer circumference of

the air guiding member about the rotating center of the disk increases

gradually along the direction of the rotation of the disk.

10. The hard disk drive of claim 9, wherein an inner circumference
of the air guiding member is formed concentrically with the rotating center of
the disk, and is adjacent to an outer circumference of the spindle motor

rotating the disk.
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rotating the disk. 16 11. The hard di sk drive of claim
9, wherein an inner circunference of the air guiding
menber is concentrically formed with the rotating
center of the disk, and the outer circunference of
the air guiding nmenber is fornmed as a streamine. 12.
The hard disk drive of claim9, wherein the air
gui di ng menber conprises a breath filter. 13. The
hard di,sk drive of .clai.m9, further conpr.ising: a

par t i cltd- cortPEBariSk fHiYepr s3ien ) RherBin i ingier Cisytifergpee
of the air outlet portion of the flomﬁnglpath f or med
albiy aihauidipgaperaberds ppraentiicallpforped vaith thegatagipg genter of
menber to collect particles contained in the flow ng
aithe didq and biee draerccictusierdnéend thé aic IgaidmglBembbreis doumedhas a
particle collection filter conprises an absorption

f istré®hlinel 5. The hard di sk drive of claim 13, wherein

the particle collection filter conprises a
recirculation filter. 17

12.  The hard disk drive of claim 9, wherein the air guiding member

comprises a breath filter.

13.  The hard disk drive of claim 9, further comprising:
a particle collection filter located at a front portion of the air outlet
portion of the flowing path formed along the outer circumference of the air

guiding member to collect particles contained in the flowing air.

14.  The hard disk drive of claim 13, wherein the particle collection

filter comprises an absorption filter.

15.  The hard disk drive of claim 13, wherein the particle collection

filter comprises a recirculation filter.
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