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; €3e] 6ToOUWD 02/ 065. ~7. ~ PCT/ GB02/ 0UG30 AN | MPROVED VENTI LATI ON PATH FOR A

DI SK DRI VE APPARATUS 5 10 Fiel d of Wﬂmwmmlmﬂ'n The present invention ,~
rel ates twor @Sy drive apparatus re a hard d'P"t"'r/élﬁdz)()ﬁmoand |@3/

particular, to the attachnment structure sodisee filter for preventing t
entry of dust into a disk drive apparatus. Background o the“, mfmm @mn rd

di sk drives (hereinafter, HDDs) nbst commbn as data storage

means of conputers each have the structure that a si ngl e rragnetl c

plural disk platters of magnetic disk are cogxially arranged on '’ 'haft

and are driven byaMN ISPROWHDEVERIIDATION PEIINEOR & hEsKl DRI adesRamurs h faC| ng the
above-descri bed magnetic disk read and wites data, and this magnetic head
*is driven by an actuator, that is, generally, a voice coil notor
(hereinafg;el s & y%\ﬁmvlhﬁogbove-descri bed magnetic di sk, magnetic head, and
actuator Tare contalned 1n an enclosure called a disk enclosure. The disk
‘encl osure consists of, for exanple, a shallow box-like base nade of an
alum numalloy, and a top cover sealing an opening of the base. A gasket is
priovi ded in t HEScPFREGRT efWARREL B T¢ ¢ ef OfF eo¥ei fakiengPr¥Tetpagerreieneed by
assenbl i a p r t.t o the
edge si dg)g'o%hfaﬁg %%’r}?gﬁera ax\?l\g‘i o%qt {Eu‘tﬁbas%L L Z%E%Fg%)éo? tu%%g%esgg :

encl osur €icaer For heravebt 0@l tye seateds dustt h:etdjas&;s&ndirmuaﬁgar‘aem.er ature
rises under the influence of the magnetic disk rotation.and the |ike. Here,
it is assuned that air in the disk enclosure that expands in connection
with the Btaggﬁ;[ug?ug%tggslgwgg§ﬁ%s the gasket aside and |eaks outside. It is
supposed at, | enperature in the disk enclosure lowers, the air in
ttre di sk enclosure is shrunk, and now, on the contrary, air enters into the
di sk enclosure fromthe outside. At this tinme; if dust, vaporized organic
subst ances, orfardfisk ¢gives/ GEIRIARIPET/ EBOSY 69680:02‘“‘9%;?& f3%ed sSFeiRg§ani ¢
SUDSL ancaRaLOIAr cLiihlot Dol S ENALOSUER ML LD, AL RTRELING. ik gUst.
above-descri bed organi c substances, or 1norganic su stanced that are

sol i di fi educol |dide rgateast of hﬁgﬁa’gneﬁiﬂc heatdaakidhe strrwrged dusknghathe HDD
to danage the nmagnetic head or magnetic disk. In 5 order to prevent such

entry of 238st*S AT ThBY i SRIHE B e, M mpPIRtdF feadpPiriided Yiht o£aedpe cover
Ofs a baSQhEna%ea&éé@kbMagﬂgylé ffllslkt Féad' §n&%Jr£€é?L ﬁapi e%h@%hl&'*ég%@tlcy\m le
becom ng a passage for circulating air wth the outside 1n connection with
di | at at | tciwadrics doixtemaby iagnaofustthe, ahetiis,t denedrSky, eactdsereicauses by t he

t enperat u Ele rise and fall, the filter reduces 10 the _entry of the dust,
vapor i zed BFYRE £S5 uBsTAHc esToPPTHio PYETT RS MBER e ¥ oFRFRELD ieeR de
bel ow sUGRaadL+REPMart NAncAPRA 34 U, PEITQLARNGE1dS aN@tckabiechkate . Arne
conventional breather filter will be described with referring to 15
dr awi ngs dikh sgdesimencondiethradat frewr ekanetler avishhlle desdrikbdasemadsectase
ere it ais ttache Lo a é gtcoverv, altq h _there axg g%c se wh%re it is
attached Fo 1|f)mc""ov8’f ah CRsE RheltE a§l FHTABR *Base™ Figure
13 is a @,banetshevwmlaé@ inaeke fca;@@m@far@.qcteoaf GAY e opl O8veHRL @ing2bhd baks.
assunmed that, at the top cover 100, a face exposed to the outside at the
time of @Gﬁ%%:i tbutiimmbhfélgdﬁw bepe|agduter iFoveraleb eidad ﬂFiGnEaﬁ‘rk&Gem%méea face
facing the_inside of ncl osure.and o Sigt el al led a
back fac@ gdag et% 1%%9? Slg%c?gu‘l&h ﬁarjtgﬁlerﬁe g ICI %fas?hgg Iks’lgnc osure
is stucktaa am badlloshog @anfbd h@rtﬁ&ﬁ!c&}n\yeéeaheao at the 25 circunference
t hereof. Mbreover, the breather filter 102 is stuck on the back face of the
t¥ cover 100 by doubl e-si ded adhesive tape. Figure 13 al so shows a
perspective vi r f 0 Tn a h
,breather fil telr% 184 i om‘%gli% |guéree%§§atl£sés osﬁmg\e‘!vﬁdte ‘Hmf ag@!llgéel‘%'1 V\ﬁ? tl(-?%e st uck
‘on the t opgtanier dﬂs&Orohﬁnt aH@war€l.like. Here, it is assumed that air in the

disk enclosure that expands in connection with the temperature rise pushes
the gasket aside and leaks outside. It is supposed that, 1f the

30 temperature in the disk enclosure lowers, the air in the disk enclosure is
shrunk, and now, on the contrary, air enters into the disk enclosun.;e from

the outside. At this time, if dust, vaporized organic substances, or



30 Figure 14 is an assenbly view of the breather filter 102. In addition,
Figure 7.4 shows the breather filter 102 with turning down the WO

02/ 06547- Wo2h6df7$802/ OOG30 face stuck on the top cover 1GQr/ASoxpp&n i N
Figure 14, the breather filter 102 mainly consists of a filter case 103, a

filter body |04 contained in the filter case 103, and a permeable film zZ05
covering a surface of the filter body 104. In addition, Figure 15A shows a
front 5 face of the filter case 103 and Figure 15B shows a back face
thereof. In Figures 14, 25A, and 15B, the filter case 103 consists of a
circul ar Vlapbi‘m’éﬁV\aidrgiﬂ&a sabekapess pheealinval thel @84k shemdiung wiphf fremihe
circunference of the bottomwall 103a. A ventilation slot 103al is formed
+10 in thEFPOITE: f R WBFE1 REOGOFETHIRGR | 0ZE0BEE SUPRFPRes v Sfit HIoXBRBIF s| ot

103a2 Isstggmemﬁateeagaggl AGBeq 181 AL L1t i dnd fa 2R34T ahhal Lhe front

face of the bottom wall 103a in the filter case 103 ower tace
‘'shown i ntameerft nalngpohé iHDN of denge ehd dqagaditic héel backaghatts: @esns an upper
face shown _in the central portl on of Figure 14. The ventilation slot 15

1G3al f oPRET iR PHYSRF oHIERf SREEY o COHEE HOEP oiiendidk epRkPsuEe g S+ E S ats sl ot
that stagtseyfdaamyt @etgg%%: Qf Lhesholfam X\géual 1038 afiﬂ g&&z s Balled
fO a. The

ventil ation hol e 103a3 feeding through the ttom wal
venti | at izobresditper 103ar f oWl becdriegbackséarerof cfiheulbotienmwabichlOzEa
starts fromthe ventilation hole 103a3 and stops at the center of the 20

bot t om WEPFSF34AR CFARBECt PR IFEntH 2keF AT epdicor igh Pt Ree wéhit i1 &8f on sl ot
10332 CORRUR 31 Snr GMGAALLYP HENISb8LLADs 0§ 403331, Dobl & shdedaquliesi ve

tape 106 is stuck on the front face of the bottomwall 103a of the ter
cdse 103 tharmhtdpudsd éhslcbl@d aubesizaed tepei2>SubbFaie@sstacknargabhe back face
t her eof . Igeref ore ventilation slot 103al fornms a cl osed space with

the doubP8 Ei%ER° fcfﬁ@s'f e OPHES 155 OV Tt AR APRYRY IFART SRPRYAHE103a2 forns a

cl osed spag@rahde tikensloubtarsiided adhesi ve tape 107. However, as shown in
Fi gure 14, since through holes 106a and 107a are formed in the centers of
t he doubl e-si ded adhesive tape 30 106 and the doubl e-si ded adhesive tape

| 07, parts corre ong to these 9Ies nicate th the _outside. WO
! §5) t Filt
02/ 065- 47- 4 P ?%6 ti.%é Jif.-a er er wi ?{nﬂé éescrlbgg with referring to
15 drawings. In addition, the breather filter will be described in the case

where it is attached to a top cover, although there are a case where it is

attached to a top cover and a case where it is attached to a base.

Figure 13 is a plan showing the back face of a top cover 100. Here,
20 it is assumed that, at the top cover 100, a face exposed to the outside at
the time of constituting the disk enclosure is called a front face and a
face facing the inside of the disk enclosure and opposite to a base is
called a back face. A gasket 101 for acquiring the hermeticity of the
disk enclosure is stuck on the back face of the top cover 100 at the
25 circumference thereof. Moreover, the breather filter 102 is stuck on the
back face of the top cover 100 by double-sided adhesive tape. Figure 13
also shows a perspective Yiew of a breather filter 102 as well., 1In
addition, the breather filter 102 shown in Figure 13 is shown with a face,
which is stuck on the top cover 100, being upward.
30
Figure 14 is an assembly view of the breather filter 102. In

addition, Figure 14 shows the breather filter 102 with turning down the



The filter body 104 is contained in the filter case 103. At this time, the
filter body 104 is stuck and fixed by the doubl e-si ded adhesi ve tape 107
stuck on ? gk, face of the bottomwall 103a. However, theq,Gpohjo¥é309 Of

t he fllter bo y 104 is not limted to the doubl e-sided adhesive b tape 107,
but it is possible to use a nechanical gonstraint by a protrusion by
providing the protrusion such as a rib in the filter case 103. The
perneable film 105 is stuck on the upper face of the filter body 104 shown
in a central portion of Figure 14, and the breather filter 102 is united in
one pi eceadd sthitis onayne 0p Theebrmat hexs Ehbirein10iZurs 11, ucke Gmeddrert op cover
100 through the doubl e-si ded adhesive tape 106 stuck on the front face of
the bott &kt 5RaI FO2A@8antyTRERE.TENY @i bhidesr e2ssnoth AntHitGard¥¥18%and 17. That
is, afr t lo hol e
106a of ?%2: %E%Igﬁbﬁlee}g?g%pagﬁgslioge {Lgpéo%gggé(%n k?ﬁﬂe 1%?3;?%%9&%9% ter 102
rare cent euefhceadtl thheriteatiely fd4d.t eIn bOAitionf | Kedré osphehdwspa cowet 100 by
t he doubl e-si ded adhesi ve tape 106. Wen the air in the disk enclosure
eXpands, F&f% of| B fotiten sa%éoeoanéuf’ﬁsqlﬂe 1P RS 61 PHM AT pAPRE  That i s,
the air in the disk enclosure sequentially passes the perneability film
Z05, filter body 104, through hole 107a of the doubl e-sided adhesive tape
Z07, the vent chaticores|iat 13a2nd vent idhat foirehotasel0BaIongi@mtsi ¢fatei on sl ot

103al, thr ou%h hol e 106a_of the doubl e-si ded adhegl ve and t he

e 10

fresh ai FRHOMET RRFEOBIYAhel P8 £ PEBRAETIO0 AntP 3Pl fﬁ@%‘dbg? Utpo?fcﬁ‘e Bt si de.
On the OEbféum@@p&ceV@mhteh@oétem&@t WG 1 M thge diasko£nabositzg: | wessnaand
fresh air flows into the disk enclosure, the fresh air sequentially passes
tibe freshnaibe Ao 180m off thhbotp woMepn 0300 and mheug@méh@qlo%ptoﬂoﬁﬁe
doubl e-si ded adhesi ve tape | 06, ventl%ﬁtl on sI ot 103a e?a ven%g aﬁt on hol e
103a3, vehitiTEet ot ET*%tba% H55a2, 1 ATBGJR hdte 1 GFEVSH th TUbi€7si ded
adhesi verf apeslffs phitdEhabod¥:d 04 tRNGiPesmeabl aobiddBnd05.10k¥LEakE dust,
and vaporized organi ¢ substances or vaporized inorganic substances are

m xed wi thowrhénaa rcentm 02+QB-FE FiPQH %O'@/n@%g@ bafy éﬂf%g\eﬁﬁs OhEPRETT

asses the filter 104, C npo i t| vat.ed car bon,
gnd the PBYMELBIR lf“lF foBtx ﬁ%&lg % 'FQ %rsem el%se e S

ore ucelf’ﬁe entry of
dgst int Qoidie rdimds eAClRSEréhtt act artruﬂeebatfmn&amnloséueha degeeeat Bade t he
dust does not affect the apparatus performance. 5 Conventionally, the

br eat her tha{ sgpruQ2Zrpm tiet errived thottlhéoﬂlé‘am oeverioPacatsy sherfualr »peration.
However thet ve senbl ed £9.8 bas he breat her
filter 158" Bar 8" ?‘fach g dln groumﬁ &i‘o e6nT rmﬁv\k\%ﬂg%%errrt e breat her

filter |0Qenhastbaenriat t@@lasokotraea ha &repbaavefraca&fleﬁe aktesnm tWAeL tiepacover
100 and the base are assenbl ed. Although there is also a nethod of
conf i r m Agattse EpPresbacenstlatienbrdat iee3f f1d 6FCHD 2t f FsnrErEEhoai%™ehol e 100a

f2(3r med | g tt_tho% :[fvgfl g_ﬁyel‘ Jl‘gﬁs t;xe v%ﬁ%lq%gogesﬁggelﬁgle%&%tth Hﬂ%ﬁbx‘?”

(fet hod becalse" o e fr ‘ai’r a having only sma Ianeter. 15
Mor eover si1édecagdhesinam il cé eird@ib ke Sictle i adbe icre 1caa|ee.107 may be
insufficient even though the breather filter 102 has been attached to the
top cover 100 In that case al so, conventionally, it is not easy to confirm

it. 20 Then, f r N{od RYEMI-QN.d St O RLOVELE & RLhod for
making it p055| ?tggazé;safi{%}%ggn |r%m£?/\%g¥héegrdc?h%ﬂ St%lrnegf:t her filter 102 is

bottom wall 103a of the filter case 103, and double-sided adhesive tape
25 107 is stuck on the back face thereof. Therefore, the ventilation slot
103al forms a closed space with the double-sided adhesive tape 106, and
the ventilation slot 103a2 forms a closed séace with the double-sided
adhesive tape 107. However, as shown in Figure 14, since through holes
106a and 107a are formed in the centers of the double-sided adhesive tape
30 106 and the double-sided adhesive tape 107, parts corresponding to these

holes communicate with the outside.



attached even after the top cover 100 is assenbled to the base. 25

Furt hernore, another subject of the present invention is to provide a

met hod f ofyoBlekdags it possible to easily confirm whet her therhimabah

filter 102 is adequately attached to the top cover 100 even after the top
cover 100 is assenbled to the base. W) 02/ CCGS: 1 7:1 6 Disclosure of the

I nvention PCT/ GB02/ 00630 Heretofore, a |leak test for confirm ng whether the
hermeticity ' inside the disk enclosure is kept is perforned after the top
cover 100 is 5 assenbled to the base. This leak test is a test for judging
whet her the hengefiigkt Wboapsidde it hendhsledene|:asusaties deapt 14, bhowhng a gas
into the disk enclosure through the fresh air hole 100a_of the top cover

1100, andth*ﬁ%le‘}PF g 1R H?Flk‘s]s%r &s gturheangadixernby ddet fopier tided aghegive
possi bl e, lyeéésf S5 th 4 Ogigﬁagggeg@ bOG REGIEE LIy iSuefeP! hY

deconpr es ng t he I nsi encl osure. The present |nventor
‘exam nedswheiher dde WESepOSEiyDLes tis hordgemitket herchbhdoubleatitied ddhetive 102
was attached with using this |eak test. Consequently, it was found that, by

f &rmi ng &3RhrGlgHtol Wi PRITHRAR tor BSE AnBPRREHES b BT HEASE (T Br 102 of 1 he
t Op cove vel e o) | i | L V\,het her
R 7 %13% 485 o tgm}gg %ag 120080 bicas PSS ent O1600f idad

tached at the tinme of the |eak test. Since
this thraogh hatedracasgal efinnhen ishetlikeat hare fpdedrefadk0d£i sneatiaetehdva gas

does not |leak outside fromthis thro%h hole at the tinme of the | eak test.
However , 1QhethorReihPesRHERT fRELT PEF IR RO atthhE PF 8 iTe *tHee™ i ¥t gas

| eaks frggl,grﬂltgdtlly aHghshal ey biid Sapossible to know that the breather 20
filter 102 i's not attached, by neasuring pressure. The present invention is

based on t he above know edge and is characterized in that a disk dr|ve

appar at us COITEI’ISES a disk-1ike mediumwhich is rotatablg r|v n\xﬁn
centering abodteL5EEEET ﬁ(’;l“s‘aﬁaﬁp aridS'HGr 88 8 R §°V%n 188+t fch has

a head, whioh LA AAlA b QIP-Dch WEhhieSnddlA sbbhd REcdliogkehd ksstmdumm and
swings with centering about a rotation shaft; an enclosure contains the

di sk-1i keosedi Ghesndotdiciant wakoshowanth Zifidesets cindcil -at I asgas bBetskeen

th de of th | d the outsid hed to th
encl osur 81 (R oY PO ST o AP <1 g BV 40" JERITFETDACS0 DAt 107 G

Gist cul at isBEh 198G LELNEBRt NpeOUiS] dRy and Lhachid trelirandon SeCositereq,
ventilation path formed in an area in which the filter is attached. WO

02/ 0Gh. 17rd RETPGBORLO0E36T WA ishdigedkodrlieytommparati®s of thhe present
I nventl Ogbugﬁg%sided adhesive tape 106.

When the air in the disk enclosure expands, air £lows out to the

20 outside in the following paths. That is, the air in the disk enclosure
sequentially passes the permeability film 105, filter body 104, through
hole 107a of the double-sided adhesive tape 107, the ventilation slot
103a2, ventilation hole 103a3, ventilation slot 103al, through hole 106a
of the double-sided adhesive tape 106, and the fresh air hole 100a of the

25 top cover 100, and flows out to the outside. On the other hand, when the
temperature in the disk enclosure lowers and fresh air flows into the disk
enclosure, the fresh air sequentially passeé the fresh air hole 100a of
the top cover 100, through hole 106a of the double-sided adhesive tape
106, ventilation slot 103al, ventilation hole 103a3, ventilation slot

30 103a2, through hole 107a of the double-sided adhesive tape 107, filter
body 104, and permeable film 105. Even if dust, and vaporized organic

substances or vaporized inorganic substances are mixed with the air



above-descri bed encl osure can have a plurality of above-described second
ventil ation paths. Mrreover, in the disk drive apparatus of the present '

i nvent i onwotohReabpve- descri bed plurality of second ventil @b@m@@f,&g can 5
be also fornmed in positions symmetrical with reference to the
above-described first ventilation path.s The present invention can al so
judge whether not only a filter is present but also the filter is
adequately attached. In this case, an attachment failure can be detected
with nore sufficient precision by formng a plurality of second 10

ventil atdy:RgtNs) ed fiorpdags the plukaliddy ofs,serondpventibhatd-fBoRaths in
positions symretrical with reference to the first ventilation path, which
Wi || be tescritrddd| canben, HIdr ehg QemeaHDD ftadma¥PSex aigyice . oft astppgstlale to
appllcatl of .a disk e ap s accordin tothe JPresent.

i nvent i oﬂ UFR TS SPEEY f’g cgi;‘ftt;eéntr‘i’tgl fvé u’f i ?)sruclf\?l e BHREEd rﬁougg Hive
‘conpri si fighn dedMYNELAC tHk SHas8t QelsNEbidat fedtBgReabgald s ﬁer&l@hﬁbdice. mot or
rotatably driving the nagnetic disk; a rotary actuator which has a magnetic
head for witing data to and readi ng dat a fromthe magnetic di sk, makes the

magneti c headcseektngoqlglg %r&%te'a §;l51 ”9025 tta %herl ing about a
pi vot; a di sk enclosureé i hs the nag ne |sk e s |naFe

ot or, angh we\narn%ardﬁeagﬂat.ornoweo&,l BEé %@Sc&reQOXOd k@ hAs s YL Eoan
opening, and a cover sealing the opening; and a breather filter which
circul at@#eawgtd’@ube'ilweéﬁﬁt%?érdﬁékeeﬂ@?o%ﬁ}rns Arfache® odBiEsisdest #pdYily
attached_t q.the .di k closu t he nclos ure, g rising a gas
circul at(foéln 1hn “ﬁlekg %lg?cbu 3 hér %gltearsl%‘) fsnﬁfégbn he oaﬁ egg&g ghd g]ﬁ Breat her
fibl ter, ﬁﬂﬁaﬁtéleede tth)i)OH@\harpﬁdHh an&omaeﬂhsw bhé nisaBmslle@a MAGHbUgRdthéreOhsler to
attach the breather filter in the disk enclosure. 30 In the hard disk drive
of the ptESentmqthgémy 6ARLirMine CBAEpIRYS Bf eheobaratéer fiReenH283efi®8 or an

attachne a f € t.he ilte f k_test by
f or ni ng BlechaLlaen lﬁw SropERUetud Wb Al AP e s acciBior s

r equi redexaa:tOdEcdﬁﬁ.rtﬁitzahtmlhoﬂ hechtigahethef Eldar ain Hohe thoaknanagosiige. I n
addition, in the present invention, the area required for attaching the

br eat herS¥lLt &amege% he di sk encl osure is not restricted to a proj ection
pLane of the breather filter to the disk enclosure. For exanple, a plane 5
of projection of a nenber, used in order to attach the breather filter in
t he di sk enclwosupeer sibh @edibbe-tdiedgdivadhesiedcadiapeve Sapd S071 md bded.
Usual Iy, areas of the attachnent face of the breather filter and the

doubl e- stHEGTEHTES 0t B IRoStY YAt e 8% Td8sktd Betr Freditststs Fithe

present {gpveptd.onganhe funcidoned, i bolhe.ahaveydesciihed feedefhrough 10
path is formed within the projection plane of the double-sided adhesive

t ape evespriffirthiec.proj ecti on plane of the breather filter to the disk

20
Then, a subject of the present invention is to provide a methed for
making it possible to easily confirm whether the breather filter 102 is
attached even after the top cover 100 is assembled to the base.
25 Furthermore, another subject of the present invention is to provide

a method for making it possible to easily confirm whether the breather
filter 102 is adequately attached to the top cover 100 even after the top

cover 100 is assembled to the base.



enclosure is out of range, when the area of the doubl e-sided adhesive tape
is larger than the attachnent area of the breather filter. 15 Therefore, in
the hard Wpdsgéshye according to the present invention, Wpg/dgB/00630
above- described breather filter is attached to the above-described di sk
encl osure with an adhesive (for exanpl e, doubl e-si ded adhesive tape), the
above-described area turns into an area where the above-descri bed adhesive
is applied. 20 The disk enclosure of a hard disk drive consists of a cover
and a base fundanmentally. Therefore, in the hard disk drive according to
the presanikcispi@pt éPhet hreabse- descri bed gas circulation path and the
above-descri bed feed-through path can be forned in the above-descrijbed 25
-cover, and the above-described breather filter can be attached to the
above-describ 1 cover . Furth tes% tggn 198:\1’6 dﬂgetcgl bggl as rcul atl on
path and the abverdasert BEA" ' E8a-thr 6Uyh  Path “can B orm&*dE l
-above- desgkied nbagmsk afdl dslige alaommdesgetrb@ﬁndareﬁe&efhé‘ |tb§&l’ov§§-nld@eis
attached to the above-descri bed base. 30 The present invention is provided
al50 as &seeveledt brattheorras. t UThds idek é|¢ss>;kiérﬁ:ltssnr@roiud@inar@eahw téei ve in
gddl tion e tthlec1 bove gesc%rlgl dchenc sgrzé OGB]lS % 1'3911493025{5 0 t:rtllard di sk
rive. THE Cover Accordrng to 1 résent Yonr's Aracterized in
bei ng a @avRrenthbsb-<L @Rsdughuties faesdi skr emé omraeof)ftha weofﬁx’skoﬂrlaﬁ& W t h
a box-like base, and in which a breather filter is attached to pl ace,
conpri si r‘fgas‘arlﬁlgafltﬁ PrrResurGvef thedRs:- a T4 rdditgoperity Fatdlen Rﬁftshb%mléﬁng it
p055|ble er f t 0 t.he e he cover
body; egkstgegdn%g \?él ??I‘Jéqte ?%énr Qh% %e%ﬁgttl%ﬁg}gfl%r %Egd: :’br% Jeﬁogé%r\%g%ﬁ%o y and
seal ed V\haala&e;fbﬂ&atdhe}t e‘njcll&eerrels The eppeatet Vingbdaahedhntined Rec€m it tO I N
t he cover according to the present invention, the above-described second

venti| at i"6f PRASAPIS tooivAse FReHRE SHSsPYIAGReY HALLPS 103t aSeaF BEhaR ot thhe
above- deggihat; B CAKNEL | | Lffeclitediod Akt gEhedude e 3hougadegy | bed
cover. 15 The present rnvention permts preparing a breafher ter in a
base si dehrdlgr abos evithire apr @sanvhdray el bosathedViideeraidzase tMdi €dp cover

constitutes a disk enclosure of a hard disk drive with a plate-like cover,
and a br 8Phers AFI3REY PDPTERNED t16 BBBSSIEBRPET SPREE BREFRF K Sbase body
consi sti Rg iy Pﬁéeqnl@ma@&%ax@é St dhel LI o ﬁeeﬁe' hahd epgpat by d&&khﬂ% A
20 possible to performventilation to the breather filter fornme n the

bot t om ofthtrbegtbasks Hedysaladdwiznselxohdeamdnti dttbormqat h aacted sa gasot t om of

t he base body, and is formed within an area where the breather filter
does ‘not leak outside from this through hole at the time of the leak test.

However, when the breather filter 102 is not attached, since the blown gas
leaks from this through hole, it is possible to know that the breather

20 filter 102 is not attached, by measuring pressure.

The present invention is based on the above knowledge, and is
characterized in that a disk drive apparatus comprises: a disgk-like medium
which is rotatably driven with centering about a rotating shaft and stores

25 data; an actuator which has a head, which reads data from and writes data
to the disk-like medium, and swings with centering about a rotation shaft;
an enclosure contains the disk-like medium and the actuator; and a filter
circulating a gas between the inside of the enclosure and the outside, and
is éttached to the enclosure, the enclosure comprising a first ventilation

30 path for circulating a gas between the outside and the filter and a second

ventilation path formed in an area in which the filter is attached.



will be attached. 25 In the base according to the present invention, the
above-descri bed second ventilation path can be forned so that the

above- deswbigh@ek4d rst ventilation path may be surrounded. pERRIB0286630
described later, it is possible to increase the detection precision of an
attachnment failure of the breather filter. 30 The present invention has
novelty at the point of judging whether the attachnment of a breather filter
is adequate in the leak test which is WO 02/ 06547a to PCT/ GB02/ 00630
perfornmed about the conventional hard disk drive as descri bed above. Hence,
t he present i nyeddsl anspEOVvd@pparatulsfeehe rep@ithadveafcianditak drive
apparatus that conprises_an enclosure which. contains a _disk-1ike nmedium
‘storing @288 -defriRchcadleRie FEndsveYat BITTOAFarnd HhqeeseRftiacd Fecrrd 5

di sk- |1 kG BALUB, 8RR hddlethlsbhees aflf Achedl boaddifs | o 1lle lesllte
encl osure, an achreves a filtration Tunction wt mal ntal ni ng ‘ventil ation
‘W th theimdnsicke, thengddvel degcr b0 aPies s tN@pLanccaidconpibsisiongrsihepcat
conpressi ng _and_ deconpressing the inside_of the enclosure; a nmeasuring step
of neasuPf i SprETEERe ™ ROFHE BACTEBETE 2 ANt THEGETT §Pe®f j udgi ng 10
whet her Qﬁ&@@l}i@%&b% gtiﬁgt fJAnEﬂaeiénag%guaéﬁeo&etsgﬁt bagkse 0h Gavahie of the

pressure neasured. i nspection nethod of  a disk drive apparatus
accor di ngudge whecheresenioninvefitiwr, 14 heeadoveumesd drvedfenzirosur e has a
ventilation path 15 where, in case of the inadequate attachnent of the

filter, afePRESHompFeding Bnd tecofpr 88sTTHGoRTEY, T3 iy4s THsPaeAg=d
encl osur g, Legkse Lok he AUt sidechieny Lhent RS s Bt e cenplosire | s

conpressed, and a gas flows into the insi t he encl osure when the
imsi de ofedticaehwl pstite ps Teobtmpres sEdrality0of rsegdud tveoh)lathot [paths in

i nspection nmethod of the disk drive apparatus_according to the present

i nvent i oﬁ?siﬂﬁé?%iﬁ¥mmfﬁﬁﬁféﬁ 8 RPN OF Ffﬁftaﬁ?ﬂﬁ%gﬁ%ﬁﬁﬁ BAEY FrtT%er is
adequat e i NChUdes;t-hadq ttheeabove-nmentioned filter is not attached to the
above-nenti oned enclosure, and/or that the 25 attachnent to the

above- nenti oned encl osure of the above-nentioned filter is inadequate.

EI’ IS?]; U(E)?afrel g%l‘fa%rnedig% k;[.nh%mg)raqéwaggesxa%gleﬁogug. %y}jiiclza g.'p elrcg.ggc():r;[ Io\tlea \Qig]\é\/ show ng

15 drive apparatus according to the present invention. Therefore, the
present invention provides a hard disk drive comprising: a magnetic disk
storing data magnetically; a spindle motor rotatably driving the magnetic
disk; a rotary actuator which has a magnetic head for writing data to and
reading data from the magnetic disk, makes the magnetic head seek the

20 magnetic disk, and swings with centering about a pivot; a disk enclosure
which contains the magnetic disk, the spindle motor, and the rotary
actuator, and includes a box-like base having an opening, and a cover
sealing the opening; and a breather filter which circulates a gas between
the disk enclosure and the outside, and is attached to the disk enclosure,

25 the disk enclosure comprising a gas circulation path for circulating a gas
between the outside and the breather filter, and a feed-through path
formed within an .area required in order to éttach the breather filter in

the disk enclosure.

30 In the hard disk drive of the present invention, it becomes possible
to detect the presence or an attachment failure of the breather filter at

the time of the leak test by forming a feed-through path in an area



encl osure constituting an HDD according to a first enbodi nent; WO
02/065.17-t PCT/@GB02/00G30 11 Figure 2 is a perspective view show ng an

i nsi der Osfvotdiﬁﬁﬂ?P according to the first enbodinent; Fi gpeq/GadaBodo
sectional view of a breather filter attachment portion according to the

first enbodinent; 5 Figure 4 is a sectignal view show ng the breather
filter attachnment portion according to the first enbodinent at the tinme of
a leak test; Figure 5 is a sectional view showing a breather filter
attachnment portion according to the first enbodinment at the tinme of a | eak
test; Figune-& 18 &rdRer PRGtLIe 1t eWeshiM Bl wrbieahhedisdk bidpsaceor di ng 10
to a second enbodinment; Figure 7 is a sectional view show ng the, breather
filter alint adfiftdor. por thorPraeedr dRYPRLent e sEEanTERIBYi fPEntt APt Hhf me of

a leak test: Fiqure 8. is.a segtional Ve j ‘|
attachrre’?ﬁeaﬁg?’i ig‘lént%fc%rﬁienél?ckoePﬁ%sg\égo%digﬂ%g?rn%ﬁt%g%ttgﬁ%m?ila%r%ﬁ%f a |l eak
‘test; 151BhgUse t8eiSredt AR i SHWEA IR EDdTBhERBULKANTBbE exbngl et ha alghehol e
according to a third enbodinent; Figure 10 is a plan showi ng a formation
exanpl e @f pacidntéeyPthal eemdeE orgPAgint 674 6B raTr2eMIdai PEAHPSEIUFE 11 is a

sect | onal, Vel SNOVNG.! NGkl &l Dilire.Qladn BEEALNET 2R {4 lab6S sBkaddia time of
a | eak test °tdF “8°“convent ona X ¥ gure 12 1s a sectional view show ng
the vicitivday1pf adehs eat gy sttddmenatfached ithe kathdreakl tegsand dhe a
conventional HDD, Figure 13 is a El an show ng the back face of a

convent i véftet Hisied 1% tRpe) gt 1Y) GPdncifieads SRAFNIGE RYYABHIKg tThE

convent i onal, breather. f LLI 6L ¢ Fl-9Y08% 164N 3Bl L PlARs. Shavbng, 2
filter SE Consttutl ng the conventional breather filter, Figure 15A shows
ihe top fateis adenkd GUERIA BBe Shosctire baclk ddcks B@bFeRiked Bghesivae
sectional view showing a state of the breather filter Dbei ng att.alc(:hed to the
ccn1venti%ﬁﬂ§leY%ﬂ)iéo%Rﬁ'Pr%ﬂﬁftl°n plane of the breathexr filter to he dis

enclosure is out of range, when the area of the double-sided adhesive tape

is larger than the attachment area of the breather filter.

15 Therefore, in the hard disk drive according to the present
invention, when the above-described breather filter is attached to the
above-described digk enclosure with an adhesive (for example, double-~sided
adhesive tape), the above-described area turns into an area where the
above-described adhesive is applied.

20

The disk enclosure of a hard disk drive consists of a cover and a
base fundamentally. Therefore, in the hard disk'drive according to the
present invention, the above-described gas circulation path and the
above-described feed-through path can be formed in the above-described

25 cover, and the above-described breather filter can be attached to the
above-described cover. Furthermore, the above-described gas circulation
path and the above-described feed-through péth can be formed in the
above-described base, and the above-described breather filter can be
attached to the above-described base.

30

The present invention is provided also as a cover that constitutes

the disk enclosure of a hard disk drive in addition to the above-described



WO 02/ OGh: ~7a PCT/ GB02/ 00630 12 Figure 17 is a sectional view of the
conventional top cover. Preferred Enbodinents 5 Hereinafter, an exanple

that a diwl @BJokaues apparatus according to the present invegidraggdamocsep! i ed
to a hard disk drive (HDD) 1 will be described with referring to draw ngs.

Figure 1 is a perspective view show ng 4 he structure of a disk enclosure 4
constituting an HDD 1.according to this enbodinment, and Figure 2 is a
perspective view showing 10 the inside of the HDD 1 according to this
enbodi ment. In addition, Figure 2 is a perspective view wi thout a top cover

3. AS S@% idpskFici.gzl:U £s héa%gvgr atcggrcﬂ to QQQ%IxjeEéﬁteinaerfﬁiSK #@nhcl osure 4 by
seal i ng an openi ng of the base 2, which is made of an alum num alloy 15 and

‘has a shapeadtedzshald baidepx, caverhwitite toptrébves 8 diskgersdesurs P§ &t uck on

the back face of the top cover 3. The gasket 5 ¢ b r of ;.Lr; gxanpl e,
f 1 uor or ubper Aigk AEEve Wélé.}f‘c?pbeﬁ"\;é?‘%bar?'s%ﬁl%e\?\%d”htlggtahe rr%g%rzht]ﬁregug t he
"gasket Sitt:talggfé gl gfa4c%f, L%r@b%zg onel ositeecdvelrShdtiph; NBtdieat | y sealed. In

t his di sk enclosur as shown in Figure 2, a spindle notor 6 having
hgb-i N Stedtat HE@ni saft ewkied it rodskéeblppe manfare verhtletion teherpRseatherp sk

platters of a magnetic disk 7 that axe made o I [ i
subst r at Esltaref ¥FER| Ht e sctoé((‘?fieklf%éfh 4 Bp eecronéuvr%fqg%'zatg 3!#%{%[@ '[Z%I s

spindl e ly 6, LRLOUGR  SNRARLES: (RRted RN )the Aiathacedivid:h ik haletiopealyanp
8. The sgiprtnmglde?nrmt or 6 :rrot atably dri?/es the magnetic disk 7. Mreover, an

act uat or a:dcheprmavisedovart he di sk enclosure 4. This 30 actuator 9 has a
magneti c head 10 reading and witing data in one end portion thereof, its
m ddl e portion is supported on the base 2 through a pivot shaft 11 fox the

g&}ruat or 9 to.heded.0.06 J9batable: aresift Lientid) BRé GBSvItestBibed
/ GB02/ O0G30 pivot shaft 11. A VCM (voice coil nmotor) coil is provided in

anot her edgmaofedtiieanninuntor i9, famddt He the tRP&EBIOPOERAE A8t 2% BPY <G Ve by a

VCM 12 provided in the disk closyre 4 _s9 [ ol daiS1 162 |
for a VCkPe babﬂvﬁéqﬁdcﬁﬁ‘ie%sﬁﬁemaﬁgfs éab‘l [E achedgatggté{%hffgﬂﬁ ll:gga&er in the outer

surface (Lower surface) of the base 2, the card whose shape is a rectangle
havi ng the size of covering a half of the external surface of the base 2.
The 1/0 operation of power and signals for notor drive, and the like is

18 The present invention permits preparing a breather filter in a base
side. Therefore, the present invention provides a base which constitutes
a disk enclosure of a hard disk drive with a plate-like cover, and a
breather filter is attached to place, comprising a box-like base body
consisting of a bottom and side walls; a first ventilation path making it

20 possible to perform ventilation to the breather filter formed in the
bottom ofhthe base body; and a second ventilation path which is a bottom

of the base body, and is formed within an area where the breather filter

will be attached.

25 In the base according to the present invention, the above-described
second ventilation path can be formed so that the above~described first
ventilation path may be surrounded. Then, é.s described later, it is
possible to increase the detection precision of an attachment failure of
the breather filter.

30

The present invention has novelty at the point of judging whether

the attachment of a breather filter is adequate in the leak test which is



10 perforned between the above-described card and spindle notor 6. In
addition, the I/O operation of power and signals for notive energy to the
VCM coi | ,woeadésags of the magnetic head 10, and the like i $chaido/odRo
bet ween the card and actuator 9. This I/O operation between the card and
actuator 9 is perforned through a flexiible cable (FPC). 15 The HDD 1 of
this enbodinent is a disk drive apparatus called a head | oad/ unl oad type.
Thi s head | oad/unl oad type HDD rmakes a ranp bl ock 13 hold the actuator 9 in
non- operational tinme. Wien the actuator 9 drives the magnetic head 10 in
oper at i analfota® abddie thagRevett ivead hbdd miveSdZet andedsritea amgeeti ¢ di sk 7
fromthe ranp bl ock 13, and seeks over the magnetic disk 7. A peripheral
wal | 2a §88°pr Ve dRtPSRPE i SPERAP G AP 46 ThanTRACE hPie MFtiAd Che? 4§k &ivehe
base 2 i Lyl ded, | nlurali , fOLlI I i in an
area sur%%%%%%% ?A?hgm%g%ng§%gﬁyﬂg%Fg§Qﬁ§?%%ﬁégﬁ%kga8%$%ﬁﬂ%%hfgﬁﬁ}ng room
-2b as a smeditgndeoal ainAi AhehOOrhatthatadeondtal Asond ablll Skriassesbhyccahsi sti ng of
the magnetic disk 7 and the spindle notor 6 for rotatably driving the
nagnet i cH@tskie, metpmanangt fubtiFeT cBHC i A§E306MH 2T thRi Bt mfafis an
act uat orgaeghani smd abn@king dihe-mmgnekichead; 10 é@néﬁ%‘in%‘(z%&tﬁﬁion
magnetic di sk 7. WO 02/ 065~7~ PCT/ GB02/ 00630 14 A gasket for keepi ng
t he her metthctiey cofsidee ¢DPrising:t heccpptsisdey iamdsdackporstihg dy@pkof ace of
the top cover 3. Mdreqver, a breather filter 14 is attached to the top
cover 3.C8PRRPiPRSANY BAtHEF T PetPolAnREE PhhSame ISPt Gr &gy~ tat
descri begd obNofFin@erikd, pddiGuiXRhandd Qi dsSrOMahlied judghhd Legh o2l 5ué§%§ 20
is formed In the top Cover 3 as a first ventilation path for making the
b? eat herwheth¢rertidctanedt tdfe thetiSil der demxiemjuetd @nwilieh beaich o6t hierludheE fresh
air hole 20 is a through hole fornmed in the top cover 3. Mrreover, filter
conf i r matCoR* HEFES JE3=UTRF 21b whose di anmeters are a little bit smaller than
that of the fresh air hole 20 are formed 10 around the fresh air hole 20 as
a second ventilation path. The filter confirmation holes 21la and 21b are
al so t hrough hokks irgraedonnndthedt o acdisdr dBiveFrpparet®s iascardiagt forak vi ew
show ng the viciniHy of the breather, 15 filter 14. As sh%wT i.n th:re 3,
the bredt & iFYEIT TR’ i EattAERLT T8 the™t o B 3 VR HoTBI BE5Y ded
aglhesi veyeape i22:a5% 3R adthesiauatdetadiRnPrRSE rehéSUNEE adges, the
breather filter 14 is attached to the top cover 3 so that the fresh air
hol e 20,coprersdng raichéde¢qpresniag Serand delelrodde etheofndlogubr dackertof i |t er
14 may qggng&qF. ‘NggovggﬁniLica e seen 29 t.hat the f%}te%'confirnation
hol es 21a°ant 210 ‘are For abd W Phi A oaf ar8a wisr " PRE I sather Fiiter 14
will be athached. chhiiss{®AaBs dlaabndiBeufd Whet eaniidimBtdornbahescdhka and 21b
are fornmed in an area necessary for attaching the breather filter 14 in the
top covelecgmrgss’thown in Figure 3, the filter confirmation holes 2la and

b will be sealed by the 25 breather filter 14 when the breather filter 14
Is attached. Here, a leak test is a test of measuring pressure with
i ntroduci ng aCaaPissedingase iiakpedtion Hiabhdda tdir onglaisbheidareaipberathisl t er 14.
Conventionally, this leak test is perforned for confirmng the herneticity
30 in t REATEIR9eRR | TGS UPEESATE ST SRBYE  CHIREPER ahpthsthEPh &t "RrEgaskeths i s
functiony [ e \ c [ t ' dj it is WO
021 0651 TS BTG GeS0 15 el B et ke " S har " Ra *Brbat hor
filter Ifiksr distachedticheiheo trhp awermshtiasedvehdlcasrd henhgrmrehacithy i n t he

di sk enclosure 4. Figure 4 is a sectional view showi ng the situation that
%?16 | eEﬂ@ttachment to the above-mentioned enclosure of the above-mentioned filter

is inadequate.

Brief Description of the Drawings

30 Figure 1 1s a perspective view showing a structure of a disk

enclosure constituting an HDD according to a first embodiment;



5 test is perfornmed for the HDD 1 where the breather filter 14 is attached
to the top cover 3. Moreover, Figure 5 is a sectional view show ng the
situationgbhBlsdshe | eak test is perfornmed for the HDD 1 wWeehfcid3Roddneat her
filter 14 is not attached to the top cover 3. As shown in Figure 4, if the
breather filter 14 is attached to the top cover 3, the conpressed gas 10
(shown by arrows) supplied froma |leak test tube 23 is supplied into the

di sk enclosure 4 through the breather filter 14. Here, the filter
confirmation holes 2la and 21b are sealed by the breather filter 14, and
nmor e concr et elpyguhay 2t e adgstResiwWed: AdResSING dRpRs2def OF @t Aamhi Ng t he
breather filter 14 to the top cover 3. Therefore, if the gas introduced 15
‘in the deskexsiiod dsutke Filrenlkeyrpdinene; out si de, the gas will | eak between the
gasket 5 and hase 2. |In addition, the filter nf ..t d 21b
shoul d not be"BFEEkad by PRe e vtlg‘gt‘ft ﬁb%refgge urfllggert %gt%]cglag&t %tgtlaci%n
-case of ysiqahihhead eak diest dnbb&m@3thaving a formas shown in Figure 4, it
is al so necessary to take this point into consideration when 20 form ng the
fisl ter confir Fagixsn4hbi essodtdopnl vAe . sbopinhehethrepthdll ey IHAM™ERF
Figure 5, supposing.the breather filter. 14 i of .a h i .top cover
3, a par Poﬁﬁlogh%ccc?%ﬁ'brﬁ%gget eggér?tsﬁgbvﬁqd’l f‘}n%rar%o% tsl%%)gﬂcfi gglefa?o%bt%he | eak
test tube 23 wililred 8aks bOsthQcaut Siide dHonind Revfddther mabéd rrBidmmanbOol es
2la and 21b of the top cover 3, It is possible to 25 easily judge the

| eakage ®friive seeerfiznteherd iflrer BrHirERREtoRRh GBS 18 fr/fﬁiﬂ %15ito the
out side by detecting the pr of . Ypgolg I : t he

| eak test tubggl?&e gnlsefa elle%%gggféa %E%“E%kel%‘glrﬂﬁugﬁgtgn%fﬁgw&g% (% oWs.
30 It istassuweehd habsdimert exanpl e, a reference pressure in the case where
the herneticity between the base 2 and top cover 3 is kept by the gasket S
and the breat Fapuxy [t &% 2135508t FARBFHCYIRG the fPReRENST &35iFTe@ B2y

02/ 0654p 6 ' LLy..pert 1N t est

coi nci de E%F{OEB%JOQ’? ?%goﬁ%Dt%$i%§£%ﬁ§@£eo g?ﬁ%a%%e%%ﬁ%%r%d%@%%? ‘is
supposed t hat rigercher netai eedtiochel ween dhdeilpsebzeaahdr tipten\aetadmoytt he
gasket 5 is not kept or the breather filter 14 is not attached in case the
pr essur e PAFtidHe G FEiRY t3 Hea FAFPRR FEPIUPRFNGEt FRE FABK Felti5PE KPPLY over
than V1. Thengiblcd § POSSLRLE 48, GNLIimubehnetaddie & gathienoh idcher 14 1
attached by rendbving the top cover "3 fromthe base 2 and confirm ng the
back facecedrdihg tcop tigier ehodikedthe breather filter 14 is attached, it is

possi ble to judge that a cause of V2 being detected_at the Ieal&hé"egt is
°Has

that the her n€tFEi% 015 BePi®e APt HEIpaLe 22 HME PHIPLOVET 23 ByU¢ ket 5
i's not kepl..qlREre LS:alsQ ankhsd,.nethod as follows. The pressure V3 in
the case where the herneticity between the base 2 and the top cover 3 by

t he gasket 5 iFdgkeptiibig at hectbreal véew fabbvirg the iwgichpityabt ac heektir®rneasur ed
15 beforehand. Moreover, the pressure_V4 in the ¢ ere the breather

A% ter 143 Sft el Bttt he Rér et 191 ¢ %%ivﬁéiélng’t%ﬁe}l dse 2 and the top

cover 3 by the;gasket b iaSs8lickePtribs JiBasAy efe Bafonehand.a bueddieEnore,
the pressure V5 in the case where the herneticity between the base 2 and
the top daéVesr 3tbyhet héngadketledki wespofok eptoramdt idralbi®at her filter 14 is
20 not attached is asured. beforehand. Then,. it is_possible to judge

whet her the Hlfbg‘irecgﬁchsr FeB'3S B8R AL cg}b ga%)rfgaﬁc?fsgrc?ngerﬁ?lé) iagttj'olphe cause
in the cagee®f a rejected product by conparing the pressure, neasured at
the time of the leak test, with V1, V3, V4, and V5. 25 On the other hand,
i7% t he conventiigned tobs @Ovesserbly dése rilsstnabbe onventionabrpdsd bl e to

j udge V\heftitingrr.t he breather filter 102 is attached to the top cover 100 with
the |eak test 1ike this enbodinent. This will be described on the basis of
Figures 11 andri}@rediignradliss sra [maatiopaing et Bhewng tbestsituiat ome t hat
a leak test is performed for an 30 HDD where a breather filter 102 is

‘at t ached ccavertiopal GFerthegor i Fegurisiarpe |1§2aShauet Fifh &PP \A3E6r SROW 1S Ehe
situati orlsgh t W2 tI:hea?m;tﬂ%asilac' s perforned to an HDD where the breather filter
102 is not attached to the top cover 100. WO 02/065.t7-1 17 .

PGT/ GB02/ 0063%riAsr&hewis ian sEtgishes vidw adtdbwidy at Btaueghf hdleesreagbew lidtdr t 0
the filter confirmation holes 2la and 21b that this enbodi nent provides are
not provit§éns iartesed 5p WeverrvERpional top cover; and



5 As shown in Figure 11, when the breather filter 102 is attached to the
top cover 100, the conpressed gas (shown by arrows) supplied froma | eak
test tubeygddakdshy be supplied in the di sk enclosure througridi2Rraet her
filter 102. Moreover, as shown in Figure 12, if the breather filter 102 is
- not attached to the top cover 100, the.gonpressed gas (shown to by arrows)
supplied fromthe |leak test tube 23 directly flows into the disk enclosure.
At this tine, in case the gas flowing into the disk enclosure |eaks to the
outside, the gas |eaks from between the top cover 100 and base not shown.
The pressure fhep.neasurgd.lecamBs IomeE ddabodRatidnit bg eava wWhere the
herneticity between the top cover 100 and base 15 is kept. However, since a
-position where the gas leaks to the outside is restricted in between the
top cover 100 and base, this does not becone judgnent material for the

pr esencelEfterred [Embodimente i |t or 102. Next, a nodified example (hereinafter,
-a second enbodi nent) of this 20 efnbodi nent (hereinafter, a first
enbodi ment) descri bed above will be described. In addition, in regard to

t be second enbediinefier,oah \exagple dhitf ar éixke dffvenepiwe-atis steccerdiadi verrhew | |

be described. Figures 6 to 8 are draw ngs_for describing the second

embodi meRtesens Rt &8 E?Ptlbech,mtﬁél%grfﬂemi‘eﬁ“e‘ffsn%whu af LS 11 be

assi gnedsd 0. DBLd S:LRG FRPE:AStd NOSG:ARSCriReL: 1N L he pblimdccendadipent, and
. their descriptionis omtted. In Figure 6, tw pieces of ring-shaped

doubl e- sstednadites bvicdttape Z4a 30 saneh2bstw 4 atdnachivtgng e BPedt her filter
14 to the top cover 3 are stuck on one end face of the (;&/I i ndrical, breather

filter 13°COFHERSECOTRY % ABBUAENT P8 FhErst fetT ZeBSTFeERE AR S6PYHS ng t he
YO Pi €CaS: fssaMO: 030858 7~ - 18 RETS GRORA QOGRS Haek e- si ded: adheskip bape
24 and 25, which are rings having dianeters different fromeach other, |ike
t hi s. Fi gursea7perspacisiont voevalvithoaw shtow syea State of performng a leak 5
test for the HOD 1 where the breather filter 14 is attached with the two

pi eces of ring-like doubl e-sided adhesive tape 24 and 25. As shown in
Figure 7, a gap hetyesnriycRi €69 of cdoue: daed: adbesd \W@sit apesoRdeand 25
corresponds to the filter confirmation holes 2la and 21b fornmed in the top
cover 3.4Fhwyrelifgshowrenirg clstenhase 2t hibh et hede foff| prerRliniquy gijoy
adequat el ttached to the t cover 3.. The compressed gas (shown by

égr ows) %%dpglafeaﬂ PRI Y ha Theaggo‘f ESE 158 % 'Y Suppl i%éd in the disk

encl osure 4 through the breather filter 14. Here, the filter confirmation
hol es 21a and 21b are isolated in the disk enclosure 4 with the breather
filter 14. Thatgdsgetthdsf stucéroxdhtiharkt fane abltés Pmcarrr 21b Teegasket

subst ant [L:alalnybgeaéldgd nygpe *cta).r[n et hg{uof io!‘:1t1b%rer14'si-nrgie s\:lJ:J.Set Qé ecio e..':I geiéama as
that of Th& fiTst enbadi nent. I dure 8°1'S a sectional vl show ng a state
of perfopsidigaacd @ak Bst 2 fdrotdie chP3hsubierse the idoidal of simdedisxdhesi ve tape
25 is not 20 sufficiently stuck. The conpressed gas (shown by arrows)
$0ppl | edeitiorrrhe Lediermesicaliheserdeds supplied in the disk enclosure 4
through the breather filter 14. As shown by arrows, a part of supplied gas
flows in between the breather filter 14 and top cover 3 fromthe
insufficient shuckspoidd enciebutda,dsubhewsiidesigaghes westiapee 2btoard
further leaks to the 25 outside fromthe filter confirmation holes 2la and
21b. As BEEES BT IPnSTHETETT 4f RiTBOSTheRt the PPREOXARRLS BFPRF o et Ect®Fhe

| eakage 9f tDQEﬁ @%ﬁténps tb@ea %gﬁétqg Qi/skhngaé‘}értl 2% t'ngge e ﬁ&gseopfaltnnﬁlum
conpressed gas. at 1s) by adopting the structure in the second

esbodi nepthstirktés apesciazt €1 1yo seadied yord eh eqipet herrifaselfoffi gilemt ofatthdehnment of

the breather filter 7.4 to the top 30 cover 3. , ,
spindle motor 6 through spacers (not shown), and fixed with the top clamp

8. The spindle motor 6 rotatably drives the magnetic disk 7.

Moreover, an actuator 9 1s provided in the disk enclosure 4., This
30 actuator 9 has a magnetic head 10 reading and writing data in one end
portion thereof, its middle portion is supported on the base 2 through a

pivot shaft 11 for the actuator 9 to be made to be rotatable around the



WO 02/ 06y7-1 19 PCT/ GB02/00630 In the first and second enbodi nents
descri bed above, the exanples in each of which two filter confirmation
hol es 2lawgnddsps are formed in the symmetrical positions pici/dgig/o630
circunference of the fresh air hole 20. However, the filter confirmation
hol es 21a and 21b are not linmted to thihs 5 form For exanple, it is
possi ble to make them have forns as shown in Figure 9 (third enbodi nent) or
Figure 10 (fourth enmbodinent). In addition, in Figures 9 and 10, the sane
reference nuneral s axe assigned to the parts that are the sane as or

equi val ent_to se;in,t f d o] Fi.guhes 9 and
10 are p rtlttafﬁg}{gagé eacﬂ&gﬁgém%gggﬁbggﬁ%aggp%f Q%- %%?E%e%g\r/leér 3. In each
-of Fi guresgchaﬁmjlelactx&terrm,l end hbenadrpagoxc9ain dokaeattilyadrions| s @s VEhd 2
circunference of the fresh air hole 20 shows an area where th r eat her
filter 1BFSHRPIHE 5Pt SEREF TREEhE 1Y BRUSITHRHECBNGWA 155 R° |%ﬁ’ff €9 is an
-exanpl e {n, which a circular filter confirmation hole 26 centering the fresh
air hole 20 is forned. This filter confirmation hole 26 can be forned by
stanpi ng performed by press working. Mreover, the fourth enbodi nent shown
in Figure 10 is an exanple where four filter conflr t|o hol es 27a 27

27c, and 27d Ar&@ FoRed PP the* SYfifet AP CcRICIBE o RPETDAR WY R eEn FEFT af"fﬁ
about the, §1.eSh. AL NUeL 2D pakt d,ScROSSLRIickO a@lasgll%ehyréi@taﬁg:lte 0B ng

insufficient attachment of the breather filter 14 by forming the filter
confirmthonihele 26varnidgso hehf [dfkehd hextdunall aniieck mEnthesbesm 2-n Figgure 9

and the fourth enbodi nrent 25 shown jn Fi qgre C%) SO th t fllter

conf i r mat{ DAPRETE 26 SUAPB FHEREHE TPF %R 71KEI & theI'ﬁa IS, if

qpl y. one, Cid.cll ahetRiMd kAR NRLErivhal QB Ena ishihdleSHE®IY 6POSSI bl € to
det ect tﬂe absence of the breather filter 14 to be attached to the top
cover 3. addpwever thef Itthepbragatherf bpverepnd sipralvotos okivs GHFHV &Pt'dehed

and a part insufficiently attached.i art 30f hefllt nfirmation
hol e 26 ¥l “PhE’ I5°RE"S f’¥ B%gnﬁﬁa%t%?(?gajb Dot fahetk rpeﬁ (alf t he

filter CQQJvJereHHEHeO@ap@laﬁdzﬁzt@lggort Be Iinke BIe b BEN |He'6ﬁe§rh€hé hiaE:d aixd

fourth enbodi nents so that the filter WO 02/ 065. 1p 20 PCT/ GB02/ OOG30

confi r mat¢orthol ® i26penfdridie thidushmayflsuirleungbleheF¥dlesh air hole 20, there

i.s hardly a possibility that the part insufficiently attached is apart from
t'Re filter confirmation hole 26 and the like. Therefore, it is

The HDD 1 of this embodiment is a disk drive apparatus called a head

load/unload type. This head load/unload type HDD makes a ramp block 13
hold the actuator 9 in non-operational time. When the actuator 9 drives
the magnetic head 10 in operational time, the magnetic head 10 moves

20 towards the magnetic disk 7 from the ramp block 13, and seeks over the

magnetic disk 7.

A peripheral wall 2a is provided with standing up on the periphery
of the base 2. The base 2 is divided into a plurality of zones as
25 follows. That is, in an area surrounded by the peripheral wall 2a, there
are a disk containing room 2b as a medium containing room that contains a
disk assembly consisting of the magnetic disk 7 and the spindle motor 6
for rotatably driving the magnetic disk 7, and an actuator containing room
2¢ which contains an actuator mechanism for making the magnetic head 10

30 seek over the magnetic disk 7.



possible to detect the presence of the part insufficiently attached with 5
nore sufficient precision. In addition, in the present invention, if the
breat her Wi dhREssdf i S not attached or is insufficiently atpcgedwmdodsss to

i nsufficient adhesion of the doubl e-si ded adhesive tape etc., both cases
are generally called 10 "inadequate attachnent”. As described above,
according to this enbodinent, it is possible to easily confirm whether the
breather filter 14 is attached or is inadequately attached by performng
the | eak test that has been perfornmed 15 for the HDD 1 heretofore. In
addition, in each. of o I an anplbarwhare the
breat her fil tzgrg fﬁe% S g% ggg,%%}gd@ﬁg Hggﬁ%ﬁ%gg}eggrfngﬁ% ?Dgesct(rélxbed .
-However ,id kthsk appeake bhck tate tdfeEre aop abwo HDDyorqsmeacra feattieshtilter 20
breather filter 14 is attached to the base 2, in this type of HDD, what
i s necesEary #rached HotPHIERP LIFESH aftidfofRe bﬁef‘ﬁéerbﬁqs]etef h&3F o Hr m a
filter confi l 2 r di n@nt abhenahoy e sdesctdaat i on.
Tn this cglseggg%cjﬁggeﬁ% \%%re;élltE rlg??ﬁtnef 4 |g4stuck )Jgn t he bottom face of
tfle basen ZreahfdieShoiad £ohad €oasdaif itthet twpsmbvé:atBl @sm qo&tt#‘ﬁ@ﬁre%daalcm | ter
confirmati on hole as a second ventilation path ca for med Qn theh bottom

face of RAt® Bas@apizhdip Firprgurer ™ Hh T 'éh%é’éﬁés“{e BT & Sc 8RTT r mat i on
hol e as éfll% ??&Qnd rl’r?é“%hé?& LOP RALM,J $sf OTeBLud nETE 2beReaIg et BEp DT eat her

filter e attached. 30 Mreover, in the above-descri bed enbodi nent,
an exanpdereaf:a Meakodeestfilher e:oaftmu}miexss,@dega@ prd §Gpp4'h°éd digmepersdi sk

enclosure 4, that is) the inside of the disk er}gl osg‘?[ pressurized is
descri berEe BoWwsirde, Pit WP HEFOBEREy thary opCPEBH> 0663 F ?saﬁpparen that it

'(ajﬁ al so pOsskblie EQQ@%LLZ&,@ ioeag 1 63ty HBCONRL &S TRy, t hee inside of the
Isk enclosure 4, and even in such a case, it is possible to enjoy effects

of the pdsceﬁem\aummemmaanZlaB aEerlheﬁmraésomhrP‘lt@ abbere ferrsdiirre®e, T2R t hough
the cylindrical breather filter 14 is described, the breather filter 14
used for°Y¥& present invention is not restricted to a cylindrical form For
exanpl e, the breather filter 14 having a polygonal cross section such as a
triangular prism can also be used. In addition, in that case, what is 10
necessary i s Fimtret ® foornsddreofidls ytlevawdjosmsohhle veRRitat P%n“—hﬁalf’-‘r?@th%l ng

911 COLLESROnd! 19,1 g b, HlcLal SHLELULE Ol e epl et bkl er 1

I nventi Ofhe top cover 3 with double-sided adhesive tape 22 as an adhesive. Under
the present circumstances, the breather filter 14 is attached to the top
cover 3 so that the fresh air hole 20, formed in the top cover 3, and the
center of the breather filter 14 may coincide. Moreover, it can be seen

20 that the filter confirmation holes 2la and 21b are formed within an area
where the breather filter 14 will be attached. This means that the filter
confirmation holes 2la and 21b are formed inm an area necessary for
attaching the breather filter 14 in the top cover 3. As shown in Figure
3, the filter confirmation holes 2la and 21b will be sealed by the

25 breather filter 14 when the breather filter 14 is attached.

Here, a leak test is a test of measuring pressure with introducing a
compressed gas into the HDD 1 through the breather filter 14.
Conventionally, this leak test is performed for confirming the hermeticity
30 in the disk enclosure 4, and more concretely, whether the gasket 5 is

functioning effectively. However, according to this embodiment, it is



15 As descri bed above, according to the present invention, even after a top
cover is assenbled to a base, it is possible to easily confirmwhether a

br eat her WolobREsshs attached. Moreover, according to the prpesgiHo2iotgsenti on,
even after a top cover is assenbled to a base, it is possible 20 to easily
confirmwhether a breather filter is adequately attached to the top cover.
WO 02/ 0Gb-47~ 22 ChAI M5 PCT/ GB02/ O0G30 1. A disk drive apparatus,
conprising: a disk-like mediumthat is rotatably driven with.centering
about a 5 rotating shaft and stores data; an actuator that has a head,

whi ch r e}?cds%ig@é ad LQIPRR0 M ht £Sdab Ak Ret RE16U:SKal iKarPBAidMo 2R i NgS
with centering about a rotating shaft; an encl osure containing the

~di sk-1i keoveedB umsandll ke dot batrmticand ia fhel tesk enclnsuaeifrg a gas bet ween
an inside of the enclosure and an 10 outside, and is attached to the
encl osure, wherein said enclosure conprises a first ventilation path for

circul ating tﬁ%}\ﬂ%&l bet wesdtct Bea10ut s dacditd the shitdd@bn and amseegnd
ventilation path formed in an area in which the filter is attached. 15 2.
The di sktehti ve mpparwdusondberdihg vierel ehiarbteatiherfiltes didd ierrditashade
conprises a gl ural i t%/ of second ventilation pat hg. 3.l The dLsk dri__}\l/e

appar at ut® 88T W 750 >¢l alFE2 e nérBFR Thé pIifcartty Bt°"%5880HEVEN i | ati on
pat hs arg; R8s thar RS 1E0NSeSY MREEdrodheaMebh 20 #RS RePlerkOrid8rddnst
ventilation path. 4. The disk drive apparatus as clainmed in claim1,

further tolmeri 4 ig: net sprarted wottbe Yoot avedsl §- dAsveimynt He Fdigte Ki k€ medi um
the encl osure cqntainin e disk li di the spinpdle notor, .25 and

t he act u‘élf‘eorl)fe%t% i tﬁtﬁgri?ﬁgl e eaSCL%é(%(?)r(T-Eﬁ E‘g} base" f?av?’%eg QR SSERT TGS and a
gever seatidid HQropRN)i BEppiRed Themdk Skadrisse apRasAtius sag0kdingot theCl ai m
4, wherein said filter is attached to the disk enclosure with an adhesive,
and t he @&iffesheviosuse 3o thppidtetihg Prepdeyr Bdlter MO 09915657 FL1ET/ GB02/ 00630

23 6. The di sk drive a ng{é?‘ta‘Aé %L cording to,claima, wherghp, said figst
ventil ation pa and sai d second veéen |Iean|on path are forned in the cover,
and the fdédd @bnireraly achechd aotthie -6 QRN adtesive Hige iskodrdtaciippatiad us

according to claim4, wherein said first
breather filter 14 to the top cover 3. Therefore, if the gas introduced

15 in the disk enclosure 4 leaks to the outside, the gas will leak between
the gasket 5 and base 2. In addition, the filter confirmation holes 2la
and 21b should not be blocked by the leak test tube 23 during the leak
test. In case of using the leak test tube 23 having a form as shown in
Figure 4, it is also necessary to take this point into consideration when

20 forming the filter confirmation holes 2la and 2ib. On the other hand, as
shown in Figure 5, supposing the breather filter 14 is not attacﬁed in the
top cover 3, a part of the compressed gas (shown by arrows) supplied from
the leak test tube 23 will leak to the outside from the filter
confirmation holes 2la and 21b of the top cover 3. It is possible to

25 easily judge the leakage of the gas from the filter confirmation holes 2la
and 21b to the outside by detecting the pressure of the compressed gas

supplied from the leak test tube 23. An example of a concrete judging

method is as follows.

30 It is assumed that, for example, a reference pressure in the case
where the hermeticity between the base 2 and top cover 3 is kept by the

gasket 5 and the breather filter 14 is attached is V1. If the pressure at



ventilation path and said second ventilation path are fornmed in the base,
and the filter is attached to the base. e. The disk drive apparatus
accor di ngyh@2eéahim 4, wherein said second 10 ventil ation pegklagesebdasned in
a position where the second ventilation path is not seal ed when the filter
is not attached to the cover. 9. A nethad of inspecting a disk drive
apparatus that conprises an encl osure ich contains a disk-1ike nedium
storing data, and a head that 15 reads data fromand wites data to the

di sk-l1ike medium and a filter which is attached to the inside of the

encl osur g ARG AClY e¥E8.13, TIdd:LAAN, FUlEtiQn Wi 8B glal Randeyenbh Lati on
wi th the outside, corrpngl g: a conpressing and econpressi ng step of
.conpr essifgranckdasofpraesspirg ph@ubnsi de of stfseactasuties hatnaxipp@suri ng
step of neasuring Eressure in the enclosure; and a judging step of judging
whet her BeR"2ERNERR Pafe 2hand itPPetovirs hiddqthft 829iPtt Ret HAST 8F % FB8Ffue of the
“pressure . Tk t i.0S ti | i npar at us
accordi n]ap%gig{ 5%1%11:% l9 D%\hﬂegﬁei;%qgg%% lgn%e%shﬂr;% p%a%%%vgel%ttﬁga%ngﬁat h
wher e, i &cteasiky Glerioadegueie laik achtent vbflowee thehtwar.,, THert, het denpr essi ng
and deconpressing ste a gas inside the enclosure | eaks to the outside

when t hePPEiEPLR t6F CPHe BN GEET ¢ hrsPTMPIRdittT 4hdtS%2hERePeR Rk PTG "Ehe

inside o encl.osurs whan Lngside.of I Mg deSo ssed.
30 11. T heEt Eg]toho gfyi%specti %%'eet ﬁeé%fgkg%rr};n\% gggaﬁgu%daeccgfﬁl?gg&?o claim

9, wher etsveshet har elid achaenrt dfltkherd iiktartatis=dadéguat posgibledesitdm t he
WO 02/065.t7-L 24 PCT/ GB02/ 00630 filter is _not attached to_the enc|aosure,
and/ or tHBAL &t FHERNRNtV20Pe eIt i9EEE Ao theoRhEPEE Uk FRRE itHE IFTEHEFIEY

'16d1 Al \gegaggnﬁkﬁ%'ﬁééé QAQEH‘%Lb?Ed%E§?B‘%&-éﬂj—gﬁéﬁétAgjisAhg%/*e%thAL-[VAs-/x s. AA
RA.AL?. A A . ?2 AUL. A&S% *+XY[~uHd" (E7 ? B [ ]
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aJcalca]cal c

: Ra ; .
>| Kznw| a>Q 5{ %’g]ﬂqcag%%c%}%g}gé’]%gj?%ni‘]%gﬁﬁq&ﬁﬁ'a] E8F BAPeaCal tarchfta) ca] ca]
Ca] Ca] Cabgé-\ea]nﬁ@z]ec@% qgs]rﬁ@i:ﬁﬁl %&@L%]tﬁ@]%kcﬁ!a%gY%%oﬂs cover 3 by the
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filter 14 is attached but the hermeticity between the base 2 and the top
cover 3 by the gasket 5 is not kept is measured beforehand. Furthermore,
the pressure V5 in the case where the hermeticity between the base 2 and
the top cover 3 by the gasket 5 is not kept and the breather filter 14 Iis
20 not attached is measured beforshand. Then, it is possible to judge
whether the HDD 1 concerned is an accepted product or to predict the cause
in the case of a rejected product by comparing the pressure, measured at

the time of the leak test, with V1, Vv3, V4, and VB.

25 On the other hand, in the conventional top cover 100 described
above, it is not possible to judge whether the breather filter 102 is
attached to the top cover 100 with the leak test like this embodiment.
This will be described on the basis of Figures 11 and 12. Figure 11 is a
sectional view showing the situation that a leak test is performed for an

30 HDD where a breather filter 102 is attached to a top cover 100. Figure 12
is a sectional view showing the situation that a leak test is performed to

an HDD where the breather filter 102 is not attached to the top cover 100.
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In Figures 6 to 8, the same reference numerals will be assigned to parts

the same as those described in the first embodiment, and their description

ig omitted.

In Figure 6, two pieces of ring-shaped double-sided adhesive tape 24
30 and 25 for attaching the breather filter 14 to the top cover 3 are stuck
on one end face of the cylindrical breather filter 14. The second

embodiment is characterized in the point of using the two pieces of
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filter 14. That is, the filter confirmation holes 2la and 21b are

15 substantially sealed by the breather filter 14. This state is the same as

that of the first embodiment.

Figure 8 is a sectional view showing a state of performing a leak

test for the HDD1 where the double-sided adhesive tape 25 is mnot

20 sufficiently stuck. The compressed gas (shown by arrows) supplied from
the leak test tube 23 is supplied in the disk enclosure 4 through the
breather filter 14. As shown by arrows, a part of supplied gas flows in
between the breather filter 14 and top cover 3 from the insufficient stuck
portion of the double-sided adhesive tape 25, and further leaks to the

25 outside from the filter confirmation holes 21a and 21b. As described in
the first embodiment, it is possible to detect the leakage of this gas to
the outside by measuring the pressure of the compressed gas. That is, by
adopting the structure in the second embodiment, it is possible to easily
detect the insufficient attachment of the breather filter 14 to the top

30 cover 3.
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the parts that are the same as or eguivalent to those in the first and
second embodiments.
10
Figures 9 and 10 are partial plans each showing a back face of the
top cover 3. In each of Figures 9 and 10, a circle shown by a chain line
\
that encloses the circumference of the fresh air hole 20 shows an area
where the breather filter 14 will be attached. The third embodiment shown
15 in Figure 9 is an example in which a circular filter confirmation hole 26
centering the fresh air hole 20 is formed. This filter confirmation hole
26 can be formed by stamping performed by press working;. Moreover, the
fourth embodiment shown in Figure 10 is an example where four filter
confirmation holes 27a, 27b, 27¢, and 27d are formed in the symmetrical

20 positions with centering about the fresh air hole 20.

It is possible to precisely detect the insufficient attachment of
the breather filter 14 by forming the filter confirmation hole 26 and so
on like the third embodiment shown in Figure 9 and the fourth embodiment

25 shown in Figure 10 so that the filter confirmation hole 26 may surround
the fresh air hole 20. That is, if only .one circular confirmation hole is
formed, it is surely possible to detect the absence of the breather filter
14 to be attached to the top cover 3. However, if the breather filter 14
is not sufficiently attached and a part insufficiently attached is apart

30 from the filter confirmation hole 26 and the like, it may be undetectable.
on the other hand, if the filter confirmation hole 26 and the like are

formed like the third and fourth embodiments so that the filter



109B& ()-s3109B& ()-\\\\]]]dE] _@10 h!ys10% & ()-Lf10% & ()-L

"10% & ()-LL!10% & ()- "L10% & ()-yyl0% & ()-]1]i "~ __dEj _@ 10

h! =" 10% &O2/0bs43P%8 & () - z#10% & ()- " YI0%W & ()-" | "10% & @rTXB02/00630

10% & ()- aiazaaBj @10 h! & 10% & ()-Y(PA0% & ()- &

10% & ()-! " '"10% /& ()- f 10% & ()- 10% & ()-zaaKb(cpcccccaVK@ 10 h! 10/
10/ 10/ @910% & ()-6"110% & ()-s2"10%& ()- , & &10% & ()- 'K, & &10%R/ 2/ & () -
cccd; ffag}[ 9VK@ 10 h! 8M 10%

& ()-17L9" 10%KKk& ()-!F2L9' 109BNSN& ()-! FL9' 10%SUSU& ()-f10% U& ()-  L!10%
U&' () - aghinfeh Phddikh 1254 @ 30 aak @5 91 D Uap &ul Foldd@ B9 ' r1053&'r (Yole3240%

U& ()-M 10% & ()-!~M 109%UKU& ()-!TM 10%aé& () - kkkkkOl gl ngE@ )

- 18aa! T@UREE' 10%IBIBR2(Jasg ikl Homariar- E{?ﬂpfebmseﬁf-wwg}e&a%Sé%mim%&' ()-
10aa 1O0aamtnFoopp n? . . : e
L0aal Td) SRGoEE ) H e EF T i EBE” (3B 096 () H EEES bviepss: () -
28 10%E& dekibiH £55885%5) ORL0R 048R ¢ )ots Mhd QU ifnpuf AiRSEntGSSttached with

10SS! Y8& 10%5S& ()- ! Y+:' 10%SBSB& ()-r !Y+: ' 10%SBSB& ()-r

sHt uauuveereoPIFRclao@r¢gisiem: * 1000NNNE () - Q' 109B& () - 9%40%&' ()-! Yd0vBB& () -
ds! 109B& () -vwyzx{{[|\|wX9.1

10Bnv: "109B&' ()-]10" ' 109B& ()-! P0' ' 10%IBIB& ()-! T & 109MBNB& ()-!"" & 109XKX&
()-!T & 109N, N &ab)cioh] | 1Y mhe|drksént AW e dNYR'E( phd bredidld’ £)1t8k 14 is

109 ()-"s109%& ()-yl09% ()-s109% ()- 10B 10B)}n}~~?dEmN 9-109%!!109%& ()-, @
&109&' ()R BioRakef)Qr 494 BUPRETIERIBORE FIched 0vig %?-ﬂnéBﬁN/mnt adhesion of

the double-sided adhesive tape etc., both cases are generally called

10 vinadequate attachment".

As described above, according to this embodiment, it is possible to
easily confirm whether the breather filter 14 is attached or is
inadequately attached by performing the leak test that has been performed

15 for the HDD 1 heretofore.

In addition, in each of the above-described embodiments, an example

where the breather filter 14 is attached to the top cover 3 iz described.
However, it is apparent that there are also HDDs in each . of which the

20 breather filter 14 is attached to the base 2, and in this type of HDD,
what is necessary is just to form a fresh air hole in the base 2 and to
form a filter confirmation hole in the base 2 according to the above
description. In this case, since the breather filter 14 is stuck on the
bottom face of the base 2, a fresh air hole as a first ventilation path

25 and a filter confirmation hole as a second ventilation path can be formed
on the bottom face of the base 2 shown in Figure 1. In this case, the
filter confirmation hole as the second ventilation path is formed in an

area where the breather filter 14 will be attached.

30 Moreover, in the above-described embodiment, an example of a leak
test where a compressed gas is supplied in the disk enclosure 4, that is,

the inside of the disk enclosure 4 is pressurized 1s described. However,



9-10% 0@L10%& ()-L.t10%& ()-s+10%& ()-!A | (PA0Y& ()-g9&10%&' ()- #10%& ()-]

EdE:/ 10 10; 109%&' ()-sY: 310%& ()- B@L0%&' ()-"

109& () - 3y@URo63792" 10%& () - ZxV4/ PCT/GB02/00630

101K, M 10% 1 & ()-g!$, M 10%bnb& () - g9L! 10%m&' ()-z"" 10%r& ()-f 10%m& () - 10%n

& ()- 10fT/; <wUb+/ 10nB10%M& ()-! 9% 10%>& ()-! 9% 10%+& () -!

% 1090+0+& ()-!~, M 10%& ()-g!' K, M 109%& ()-g<=>KN] 1n\N/L 10% & ()-L

M 10% & ()-&L 10% & ()-"s10% & ()-y10% & ()-"10% & ()- 10m 10ni| PdEMN/ L

10% 10% & ()- 110% & ()-° "10% & ()-Ly10% & () -

Y$10% & G.Ejzi-s ':agv %e&lt(t)l’ia'idEHMsLaﬂ&O/éogéé’ﬂiaiQ%‘d&'réaIize a leak test by

&10% & ()-""10% & ()-sLY"10% & ()-z9 10% & ()- s10% & () - 5nBdAEmMNV L

.109% 2" 10%@@)&3@1@%@% &ngide of the disk enclosure 4, and even in such a case,
110% & 9-nm'1 d&' s+10% 10% & 1 bCL 10%5S10% U&' () - 10%

W ()- 1 } TPt >§§“Ej’y ﬁfgi‘%%% %*E (e s%‘efﬁf(%}g} (’fntld’l’é‘ba 10%&m1L0%

U8 ()-F10% U8 ()-& "10%U& ()-9 "10% Q& ()-9S 10% U& ()-""10%

U& ()-,wW dEbCL 109 ni 10% U& () -910% U& ()-10% U& ()-s10% U& ()-93 10%

U&' () - &' 10% Ugufihe@elehClin 11004 $ipdvEQosiggipgnt, (although the cylindrical

breather filter 14 is described, the breather filter 14 used for the

present invention is not restricted to a cylindrical form. For example,
the breather filter 14 having a polygonal cross section such as a
triangular prism, can also be used. In addition, in that case, what is
10 necessary is just to form the first and second ventilation paths having
forms corresponding to the internal structure of the breather filter 14

such as a ventilation slot that has another form.

Advantages of the Invention

15
As described above, according to the present invention, even after a
top cover is assembled to a base, it is possible to easily confirm whether
a breather filter is attached. Moreover, according to the present
invention, even after a top cover 1s assembled to a base, it is possible
20 to easily confirm whether a breather filter is adequately attached to the

top cover.
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1. A disk drive apparatus, comprising:
a disk-like medium that is rotatably driven with .centering about a
5 rotating shaft and stores data;
an actuator that has a head, which reads data from and writes data
to the disk-like medium, and swings with centering about a rotating shaft;
an enclosure containing the disk-like medium and the actuator; and
a filter circulating a gas between an inside of the enclosure and an
10 outside, and is attached to the enclosure,
wherein said enclosure comprises a first ventilation path for
circulating the gas between the outside and the filter, and a second

ventilation path formed in an area in which the filter is attached.

15 2. The disk drive apparatus according to claim 1, wherein said

enclosure comprises a plurality of second ventilation paths.

3. The disk drive apparatus according to claim 2, wherein the plurality
of gecond ventilation paths are formed in positions symmetrical -with

20 respect to the first ventilation path.

4. The disk drive apparatus as claimed in claim 1, further comprising:
a spindle motor rotatably driving the disk like medium;
the enclosure containing the disk like medium, the spindle motor,
25 and the actuator, and further includes a box-like base having an opening,

and a cover sealing the opening.

5. The disk drive apparatus according to claim 4, wherein said filter
is attached to the disk enclosure with an adhesive, and the adhesive is

30 applied in the area.
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6. The disk drive apparatus according to claim 4, wherein said first
ventilation path and said second ventilation path are formed in the cover,

and the filter is attached to the cover.

5 7. The disk drive apparatus according to claim 4, wherein said first
ventilation path and said second ventilation path are formed in the base,

and the filter is attached to the base.

8. The disk drive apparatus according to claim 4, wherein said second
10 ventilation path is formed in a position where the second ventilation path

is not sealed when the filter is not attached to the cover.

9. A method of inspecting a disk drive apparatus that comprises an
enclosure which contains a disk-like medium storing data, and a head that
15 reads data from and writes data to the disk-like medium, and a filter
which is attached to the inside of the enclosure and achieves a filtration
function with maintaining ventilation with the outside, comprising:
a compressing and decompressing step of compressing and
decompressing the inside of the enclosure;
20 a measuring step of measuring pressure in the enclosure; and
a judging step of judging whether attachment of the filter is

adequate on the basis of a value of the pressure measured.

10. The method of inspecting a disk drive apparatus according to claim
25 9, wherein said enclosure has a ventilation path where, in case of
inadequate attachment of the filter, at the compressing and decompressing
step, a gas inside the enclosure leaks to the outside when the inside of
the enclosure is compressed, and a gas flows into the inside of the
enclosure when the inside of the enclosure is decompressed.
30
11, The method of inspecting the disk drive apparatus according to claim

9, wherein whether attachment of the filter is adequate includes that the
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filter to the enclosure is insufficient.



