.12 J U L 2005 WO 02/ 065474 PCT/ GB02 /00630 1 *166166* AN INPR_CNED12 JUL 2005
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i nvent i onw@oRBess74 The present invention relates to a disk P(HTI/ ?02?‘@9 rat us
"represented by a hard disk drive, and in particular, to the attac nt
structure of a filter for preventing the entry of dust into a disk drive
apparatus. Background of the Invention Hard disk drives (he,mm!um”ﬂm,mummm)
nost common as data storage neans of conputers each have t ! |
that a single magnetic disk or plural disk platters of nagnetisgdissk are

coaxial |y arrangex anprovghattyriLantyareradron GNohk OREW REbAAFREOr. A
magnetic head provided with facing the above-described magnetic disk read
and wites data, and this magnetic head is driven by an actuator, that is,

et il B SRbndRber (hereinalien. o VO - med o NSRRI

.cal l ed a disk enclosure. The disk enclosure consists of, for exagRbdge a
shal | ow box-1i ke base made of an alum numalloy, and a top cover sealing
a® openi ng of ThRepdsaset iAveptisketeliageprtove dbgki dritvheamparetd eeeraenedd t he

faci h . ce, b ssenbl ing the base and top cover so
that thi 2 ghdiR S BEVe, Hhan 15T Tt ege LA TBrPRB: purRpHERar il | of

the basezilte iosigleveitinkhendesk-LBE REHM £.:620 cﬁ%kr@i%téﬁb%k%%uess.ea' ed. In

the di sk enclosure, tenperature rises under the influence 0of

Background of the Invention

Hard disk drives (hereinafter, HDDs) most common as data storage
means of computers each have the structure that a singlé magnetic disk or
plural disk platters of magnetic disk are coaxlally arranged on a shaft,
and are driven by a spindle motor. A magnetic head provided.with facing

15 the above-described magnetic disk read and writes data, and this magneti?
head is driven by an actuator, that is, generally, a voice coil motor
(hereinafter, a VCM). The above-described magnetic disk, magnetic head,
and actuator are contained in an enclosure called a disk enclosure. The
disk enclosure consists of, for example, a shallow box~like base made of

20 an aluminum alloy, and a top cover sealing an opening of the base. A
gasket is provided in the circumference of the top cover facing the base,.
Hence, by assembling the base and top cover so that this gasket may be
Pressed to the edge side of the peripheral wall of the base, the inside of

the disk enclosure can be hermetically sealed.

25
In the disk enclosure, temperature rises under the influence of the
magnetic disk rotation and the 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, if the

30 temperature in the disk enclosure lowers, the air in the disk enclogure is
shrunk, and now, on the contrary, air enters into the disk enclosure from

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



magnetic disk rotation and the like. Here, it is assuned that air In'%gﬁ ’U
di sk encl osure that expands in connection with the tenperature rise p ng 05, ,

t he gaskewoasiosy7and | eaks outside. It is supposed that, i erature
in the disk enclosure lowers, the air in the disk encl osurljec’ili/gsoz;s{@:ggonk, and

now, on the contrary, air enters into the disk enclosure from the outside.
At this time, if dust, vaporized organi c substances, or 12 JUL 2005, WO

02/ 065474 PCT/ GB02/ 00630 2 vaporized inorganic substances enter into the
di sk enclosure with the air entering, the dust, above-described organic

sUbst ancespordzed noroggmii: stbirahess eatéaheartesel didihirf.ro! e aoai nst

the magnetic head at the tine of using the HDD to damage the nmagneti ¢ head
or magnefPe*drsk. thendystor geqverdeqsrdbedhorgarir enlbstpnoés, dust inargantdie di sk
encl osur i i pL. OV jn a top cover qQr a base in an actual HDD.
This fil f&"ej?&iaéb%:%l%rrhéfﬂs“ae B‘?leléigﬁger PTYEP 2RiPFE 1R8cBIRG e Hradsalgaheor
circul atthg aFrusinghtid@pp oitt SbrftRyel Mhd ARGEAHIORH bR ng.'gjn@?{:] 1490, and
contraction of the air in the disk enclosure caused by the tenperature

r? se and°¥%F| to (RreveRYy weeh raagur f dostt Hatertheydiohk thaodusd, avapiye-zes
organic 85, oL, iLhorganic. substances fromthe outside bel ow such an

anount - that g%gglr afus® SertormehCat s™nat 3 HattlR: Abisriidher otfakab¥ssat her

filter w ldrebendeseridied mifb sbAlsd R0pidbals AWM NS | L8N, the
breather filter will be described in the cgég wher e itat%r{s% g??a‘”& tgd&}feo a

top coveT'taft HugrrraTsier ateh fidasetipherral coniract it achet hor aid @Re COvVer
and a c Woel1€eslhbe | hed to a base. Figure 13 is a plan show ng the
R IRa ke cglelrgéélgg ?rlf{egzempefﬁgﬁe irésgsaé‘ ettt hidte TAttemeedusscover

back face of a top cov re,

100, a fdweeenposediiteodtdte oup@iided atrgathte stbflnols CRPSLILULANG the di sk
enclosureubis called a front face and a face facing the inSide of the disk
encl osurB 3hPEEpoEI™ &t PuksHisfeiw sueh |agdaropackhataeeparAtgasket 101 for

acqui ri ngrkbenhee el ot tyrat.dhe disk enclosure is stuck on the back face
of the top cover 100 at the 25 circunference thereof. Mreover, the

breather filter 102 is stuck on the
A conventional breather filter will be described with referring to
1is 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 ig
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. in
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, 1In

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



- back face of the top cover 100 by doubl e-si ded adhesive tape. Figure 13

al so shows a perspective view of a breather filter 102 as well. in12 JU| 2005
addi ti on,wbheobssept her filter 102 shown in Figure 13 is showig f/JMib f ace,
~which is stuck on the top cover 100, being upward. 30 Figure 14 I's an
assenbly view of the breather filter 102. In addition, Figure 14 shows the
breather filter 102 with turning down the 12 JUL 2005 WO 02/ 065474

PCT/ GB02/ 00630 3 face stuck on the top cover 100. As shown in Figure 14,
the breather filter 102 mainly consists of a filter case 103, a filter
body 104faczoet@dmed the the ddvkekeroocasss Q3yn aadriaruper e abhe Yrehfhek05
covering a surface of the filter body 104. In addition, Figure 15A shows a
front 5 fidterofoz ﬁ‘enﬂm F@?Si@z‘ige"fl(??)fa TFERfi%r 2058 SHwS BodyadR4f ace

th f kD i St f
Ci rez:ﬁloar %gftf%%&gf (ﬁa and géejr]ijogheréil g\/ééﬁ+g%§g )temaﬁglgn%&t%%&'?gf %mot hg

.Ci rcunf esieitaee off the Hattpmoagl 1041038 aBaueidhi | Migued BRObndR3aledamt f or med
inthe front face of the bottomwall 103a, and the ventilation slot 103a2

i % for methFenot Heebhtloragdse LA a0di Fiowe 158 pRowsssupack fheg theeedfront face
of the bottomwall 103a in the filter case 103 neans a | ower face shown in
a central portion of Figure 14, and, the back face neans an upper face
shown in the nemigateart ixwa, ofndingey enddriltbe dsaeBtidiatbassskots 15 103al
formed in the front face of the bottomwall 103a is a circular slot that
starts fYSAPEHe PeEkteMabt YRe #ut PORIRRGERL I\@?&h 18AH %Qa(ﬂéénmupafr%mm | ati on

hol e 103a3 t o Il The il.ation sl ot
.103a2 for nggﬁlﬁ%eél ge {%EEQE é’tégg%]?& i lile{at%?t oAmVV\% la'ib?fa ]toaa# o e
venti | atironhbotent 0362 and:ist bpsoat willeicant end ahetMtu?Qcabﬁtimﬂ wedd2 103a.

Thus, the ventilation slot 103al and the ventilation slot 103a2
comuni ¢t T PDaBh- &2 feFE at iTBnaditdon0ahats potHiIes- shafedhadivest ve t ape

106 is stadekoPnbBodioqNhaihacss Lliint b chptdomumahbh; 1038:9f 168 fibier case
103, and doubl e-si ded adhesi ve tape
shown in a central portion of Figure 14, and, the back face means an upper

face shown in the central portion of Figure 14. The ventilation slot
15 103al formed in the front face of the bottom wall 103a is a circular slot
that starts from the center of the bottom wall 103a and stops at a |
ventilation hole 103a3 feeding through the bottom wall 103a. The
ventilat_ion slot 103a2 formed in the back face of the bottom wall 103a
lstarts from the ventilation hole 103a3 and stops at the center of the
20 bottom wall 103a. Thus, the ventilation slot 103al and the ventilation

slot 103a2 communicate through the ventilation hole 103a3.

Double-sided adhesive tape 106 is stuck on the frontlface of the
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 ciosed space with the double-sided adhesive tape 106, and
the ventilation slot 103a2 forms a closed sﬁace 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-gided adhesive tape 107, parts corresponding to these

holes communicate with the outside.



25 107 is stuck on the back face thereof. Therefore, the vent'i | ati gry j@g& _
103al forns a closed space with the doubl e-si ded adhesi ve tape 10. 6, 005 . ,

the vent Wabi/es34md ot 103a2 forms a closed space with the geyhlengided
adhesive tape 107. However, as shown in Figure 14, since throuﬁg‘%ﬁ)h%ﬁ%es
~106a and 107a are forned in the centerssof the doubl e-si ded adhesive tape
30 106 and the doubl e-si ded adhesive tape 107, parts corresponding to these
hol es communicate with the outside. 12 JUL 2005 , WD 02/ 065474
PCTJEB02-/00630 4 5 10 15 20 25 30 The filter body 104 is contained in the

filter case 10® fMtdrbsdy tloseis ktbetdinkiein Bagyri104r ictestiak and i xed by
the doubl e-si ded adhesive tape 107 stuck on the back face of the bottom
wal | 103d™eHowey EtltazhRedy j10¢ i SFuekhand  fixed e Woable-sidbd |ddMebek t 0

t he douhl.e-sj i t 107 t it is sible to use a mechani cal
const r_aitErE\t eb%/pﬁgtggg??lugl?eoﬁag]g%ﬁfgv?fdggﬁ% }Tc{%mﬁr S?fu.l]s‘ﬁ%n SYRVES &P8ib in

the fil trakicpse tdDZ11T6e Hpay RaAbL & dok! M:k@54iS §£y%u9{'e-ts*18e&1pa%§£ face of
the filter bod 104 shown in a central portion of Figure 14, an the
Br eat he™®Pf11%¥r 302 itj s epedls ho ore pirrsbapiral hieenagintThe Hr eat her

filter LS5 t cover 100 through the, dquble-sided adhesive

t ape 10%Q§%t%k%%%ﬁggﬁ%§? 'fqgec i ek 2 bst')‘tc{‘o?ﬁgﬁ/a’f 3053 f%’] e®¥hdi ti ons

are shownsin Mhegpé@mabbe @Un 1hs Thaftub® ordthé @9Per dake Y %hé%%&%?rﬂgﬁ in
esi v

the top_cover 100, the through hole 106a of the double-sided a t ape
106, andfh¥WHreitt Fererivaleporrdon afe Femmeei ed,andarie bheatieeatleexrfidat er 102

is fixedgtQ g irpgngogpercelpno tgxs tvg%.doubl e-si ded adhesive tape 106.
10 |
The breather filter 102 is stuck on the top cover 100 through the
double-sided adhesive. tape 106 stuck on the front face of the bottom wall
103a. These conditions are shown in Figurés 16 and 17. That 1is, é fresh
air hole 100a formed in the top cover 100, the through hole 106a of the
15 double-sided adhesive tape 106, and the breather filter 102 are centered,
and the breather fi;ter 102 is fixed to the top cover 100 by the

double-~sided adhesive tape 106.

When the air in the disk enclosure expands, air.flows out to the

20 cutside in the following paths. That is, the air in ghe disk enclosure
sequentially passes the permeability £ilm 105, filter bédy 104, through
hole 107a of the double-sided adhesive tape 107, the ventilation slot
103a2, ventilation hole 103a3, ventilation slot 103al, through hole 106;
of the double-éided adhesive tape 106, and the fresﬁ 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 aixr sequentially passeg 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 vapdrized organic

substances or vaporized inorganic substances are mixed with the air



When the air in the disk enclosure expands, air flows out to the 1@3@%
inthe follow ng paths. That is, the air in the disk enclosure
sequentially passes the perneability film 105, filter body 104, through
hol e 107a of the. doubl e-sided adhesive tdpe 107, the ventilation sl ot
103a2, ventilation hole 103a3, ventilation slot 103al, through hole 106a
of the doubl e-si ded adhesive tape 106, and the fresh air hole 100a of the
top cover 100, and flows out to the outside. On the other hand, when the

t enper at ur Eldwing hie, dflsk aénalegses eht oeIsr andy froes hwiise HOMSpaNtBmbdi@ndi Sk
enclosure, the fresh air sequentially passes the fresh air hole 100a of
the top coter ibtef Hidagh % ePE0RE ALY EL HHIBF e- dicHes ddhesippestiiseto
106, ventijatio I | @t ventil ation sl ot
'103a2, through Eto}%eggtl%ggggduts%g@ég eggﬁggéﬁ%ﬁggfe\?eat"élpnutﬁoaf‘o UPF | {er
body 104, andt peymeatia fhd muatﬂaer\xﬁm affedtiSthe apithrdaR® jezes@hgani c
subst ances or vaporized inorganic substances are mxed with the air 12 JUL
2005 5 flowing in, the air passes the filter body 104, whose pri nci pal
conponent is b e | e m. 105, nce, it is
possible to rgﬁidggg%l%gagﬁ{ rg&ofggghegl fniltq% ?ﬁ@gdl sktg?ﬁ: Tsi? €Fo %P Ehe e
anount in 1®ubh wegakepehatiohhe ndusterdors Bel calfd.eaboths, BPPAAEMSd to a

performance. Conventionally, the breather filter 102 is attached to the top
cover 100PH WhrieuF t&’ﬁe’?’éﬁalté?lr ERbREV eP2 hehed poprasder I]IU@SWBBF besyassenbl ed
to a base.dMriiPUkte i 4t |s not easy
to confirm whet her theb%fg%t@%glﬁzf% 1’?%?]1%3 E'J QQ ee%ga{]’t £ 0" ThEYDp

cover 100.0&f efrext hiee ttop Goeeri0dOthdnte tthee bﬁeeaﬁe&bmenhimugﬁl drouoh,

there is all SO _a rrgtcﬂoc% of confirm n% t he presence of the breather filter
102 from F1&sh M P°hSr e FEORFEr EdPr fP A8 tfophe GWeRtHRF0L 1} ter dirss fho

becone an rre¥RciiCRAfd LOB ir@nd®iNadcbagauss. 0f o he fagsh ai EO' e 100a

having only small dianeter. Mreover, the adhesion by the dou ‘e- &i'ded

adhesi ve t%pet 1rifpthen Menked be@ivent ok frhoughrt el ebneat hevidd bher 102
has been astmtagghoelqmggert he top cover 100. In that case also, conventionally,
it is not easy t

Moreover, the adhesion by the double-sided adhesive tape 107 may be
insufficient even though the breather filter 102 has been attached to the

top cover 100. In that case also, conventionally, 1t is not easy to

confirm it.

A need thus exists to provide a method 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.

Another need exists 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 bage.



confirmit. A need thus exists to provide a nmethod for maeking it pﬂ?si bl e
to easily confirmwhether the breather filter 102 is attached eve atlt 605
the top cover 100 is assenbled to the base. Another need exists to provide
a nethod for nmaking it possible to easily6confi rm whet her the breather
filter 102 is adequately attached to the top cover 100 even after the top
cover 100 is assenbled to the base. 12 JUL 2005 6 Disclosure Heretofore, a
| eak test faqQr nfirm ng whether the herneticity inside the disk enclosure
is kept is (pﬁé‘lg‘gg%ﬁf}r‘erﬁ after the top cover 100 is assenbled to the base.
This leak test is a test for judging whether the herneticity inside the

di sk enclosure is kept by blowing a gas into,the disk enclosure through
the fresh air hollerd3Faref at beat QPstC@YLrc ; syring the pressure
of the gas..In addition, it is also possio;bi?%mégggdhe{gggi%th& Y5t tidye

whet her  t he *R@t4fetPeidiy*iepckeptrebys denonipr pasiorged Reted NHk d@oPOEf&J}e 1) S

K
encl osure. Tbh&.A t . hyentor am ned whether it was possible to juéf’ge
whet her the breatlﬁée(r%f F%ét“érasiOZngssTﬁf’f &ERed-swr thPstusdngudding Westhetl egte.

Consequent | gerrdtivay tasium thalaysP¥nk o500 A rough hole within an area
where the breather filter 102 of the t op cove}celwi(? gm{/a})swlﬁ?taa@ﬁéo‘méﬁdthe

arranged, it HaSRptRssre| drewsic 6h¢ ifraehet Heret bea br eafehedy fdolien 402 was

attached atyndg.tj of | eak test. Since this through hole is seal ed
when the breat her S?thjt eprlte?g e|‘s°¥a Fattied, I'h 2gdsticdoel: Hotalseakowibsé dg rom

this throughedkokestatot Neigki W e r tthe HeSake £.88% -4 er, when the breather
filter 102 js not attached, since the bl own g%sls F‘ge%\ﬁsyf‘?eocr?wﬁ?ss’?i’c‘%rt@@gh

hole, it is"1Fd88i Bl &Rt sliRkowrct hettret herhbr atshet infrbhtdl o0 nis Agtyal Lached,

by neasuri ngePLESSHRE  AB aspect. .of the present invention is based on the
above knowl engg, and i sggﬁgaerpglg?%‘relrz%ﬁ Preathet f4lERsKROdrvareatpRaEatwish

conpri ses: widbskhilsi keuk medi umrashieghedts, F Qtatably, driyen with centering
about a rott%tign%l%k;aft and stores dat a};, an actuator tmﬁa*ltl’c#yhgosrmén%é‘ad,
whi ch reads aa% b?n%iﬁaln an area where the breather filter 102 of the top cover

100 was attached and arranged, it was possible to confirm whether the

breather filter 102 was attached at the time of the leak test Since this

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

filter 102 is not attached, by measuring pPressure,

An aspect of the present invention is based on the above knowledge

and is characterized in that a disk drive apparatus comprises: a disk-1lik
: - e

medium which is rotatably driven with centering about a rotating shaft and

Stores data; an actuator which hags a head, which reads data from and

writes data to the digk-like medium, and swings with centering about a

rotation shaft; an enclosure contains the disk-like medium and the

ac ; i
tuator; and a filter for the passage of a gas between the ingide of the

enClo i i
sure al’ld the OutSlde, and 1ls attached to th.e enClOSLlre the enclosure
!

comprising a first ventilation path for the passage of a gas between th
e

outside and the filter and a second path from the outside, which is

blocked by a path of the filter.



wites data to the disk-1ike medium and swings with centering about 1d JUL 2005
rotation shaft; an enclosure contains the disk-1ike nmediumand the
actuator; and a filter for the passage of a gas between the inside of the
encl osure and the outside, and is attached to the enclosure, the enclosure
conprising a first ventilation path for the passage of a gas between the
outside and the filter and a second path fromthe outside, which is
bl ocked by a path of the filter. 12 JUL 2005 7 In the disk drive apparatus,
t he above- descri*BetfeAtTodti e cBFPIREAYR the pihgratderyr Biedapesiesdes mrnbedre
second paths f , i 2 I lural ity of second paths can
be al so fo?ngé&%gﬁgg%gft f%ﬁf %ﬁ%ﬁﬁ?%g{rﬁﬁ igthh%r' ef%rrgﬂ%:/eer’tgh? ﬁ‘gove' :
above- descriebed bkir siurueityi batdeabnPatbhs cErhadbmntesr@fa the,dak essent
invention can al so judge whether not only a filter is present and al so
whet her thé‘yf“f‘efttréf;ai Sifleghareicy w themigveidescriied Ease, ventiattmohpert.
failure ca . ted with nore, sufficient reci.sion by formng a
plurality %fng%elg%hg&ﬁgt ‘s PoFTEr MRS tHe Spt l?rlg?i]tui?ge o“fhegﬁ%roﬁat p%ﬁqusai n
posi tions sypb@t iiCalesvhd Anbefi1@beneRnt O thber fikestis ¥efdbal) Qe patl, Whi ch
w || be described later. There is an HDD as an exanple of a typical
appl i cati ofihéf R%8i S driarBnapparHivrs caackordiitagtedovatrh enbodiufenticof t he
present in i or e n odinment of the resent invention
provi des aY)%g%lchng@qgéﬁlggc% %Pf%qgé'ogar%ﬁ%%nnef’?tgmdi‘gﬁ(%o?f”(f’rgi AYt datpatity
magnet i cal by; seccapipdhe iDbositiohatsghhet [dehVivigh theeragretd Gredisk: a
rotary actuator which has a magnetic head for witing data to and reading
dat a from VRBEMMEGHST iPAtR &Richwkes behéespadbrst letdread seek the magnetic
di sk, and swings with centering about a pivot; a disk enclosure which
contains the magnetic disk, the spindle notor, 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
encl osure and the outside, and is attached to the disk enclosure, the disk
encl osure CoONPringiNgs gh G3Sas bk itdld ONa RN T IoF Gl @t en
the outside and the breather fiﬁngr, ang%la?leglg -l%dﬁ'r;%ggcﬁ Apgtgsﬁadrg@éapgggt%
according to an embodiment of the present invention. Therefore, an embodiment of 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
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,
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.

In the hard disk drive embodiment 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



formed wthin an-area required in order to attach the breather fihhgmﬂin
the disk enclosure. In the hard disk drive enbodi nent of the pr

invention, it becomes possible to detect;the presence or an attachnent
failure of the breather filter at the tine of the leak test by formng a
feed-through path in an area 12 JUL 2005 8 required in order to attach the

breather filter in the disk enclosure. In addition, the area required for
attachlngthe brgather flltertto %‘ S ELosurels not restricted to a
proj ect i onF F1UAREI o PRET BP SHREY P reera 1?%‘ heteti 8% fctigkuprelopyye.

exanpl e, arplane.ofn, RLOJ S 08q@fred FBIMMRLackSRM chd ¥Rkt Oriaktach t he
breather filter in the disk enclosure, such as doubl e-sided adhesive t ape

is also ined wdel. erdsivabty isaneasregtritieedattaz mrentctawerdfng vd bheat her
filter and t he doubl| e- si ded adgeéb %qge nns% c0|ng|de ag des rlbed
previ ous| yPT & ehat ot "¢ sk® die Af uRttion A8 " Abov 8- Be¥tT

feed-t hr ough, pathoh S Qr fBghaM, t hidy tihec i estdanchl @naeb%a@m @@y@éle -inSi de
adhesi ve tape even if the projection plane of the breather .filter to the

di sk encl oshbk eliss eutloshire angeh adheloubhe sided ofheshee dowkl és aslisded adhesi ve
tape is larger than the attachnent area of the breather filter. Therefore,

in the aboveSHEEH diR34Y véreahet the HFGTBI s EPPBetf BPEab AT Iter is

attached to;{he gp@V&ed%&Meb@@an %&h@meowgg Wtk iy b, :3dNEs| ML abbOF ibea
exanpl e, doubl e-sided adhesive tape), the above-described area turns into

an area whereviochely abavne- maestdnblediradhecsawéunstnaqmphfe@le Thevelidsleceileddosur e
of a hard dISk drive consists of a cover a . base fundament al

Ther ef or e, FFH TREUHLPE “Ratt FGFER A" (?oPﬁ?Jrfgftl‘BHtFH‘ e NP oLt double-

i nventi on, si&'@ a@ﬁ@yﬁvéjQﬁﬁéléQ@q gﬁschgel EQ&J&%QH th @-f‘d:htehgreather filter
above-descri bed feed-through path can be fornmed in the above-descri bed

cover, andtéhehegdowe-<dederidredsbrwatieraifdd. t sherr gheber et pachies doobidre

above-descri bed cover. Furtherpore, the above-de cr| bed gas ci rcgl ation
sided adhesive tape is largér than the attac ment area of the breather

filter.
Therefore, in the above hard disk drive,
when the above-described breather filter is attached to the
above-described disk enclosure Qith an adhesive (for example, double-gided

adhesive tape), the above—described area turns into an area where the

above-described adhesive is applied.

The disk enclosure of a hard disk drive consists of a cover and a
base fundamentally. Therefore, in the above 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
cover, and the above-described breather filter can be attached to the
above-described cover. Furthermore, the above-described gas c¢irculation
path and the above-described feed-through p;th can be formed in the
above-described base, and the above-described breather filter can be

attached to the above-described base.

An embodiment of 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



path and the above-described feed-through path can be fornmed ithUEZ%B
above-descri bed base, and the above-described breather filter can be
attached to the above-descri bed base. An enbodi nent of 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 12 JUL 2005 9 hard
di sk drive. The cover is characterized in being a cover which constitutes a
di sk encl osure of hard disk drive with a box-like base, and in which a

br eat her fhakfietisksiria¢t atiedotar pbace, conprising: a plate-like cover body;

: first tilafi th Ki. t ible to. f tilation t
ho br eat NEFACTIPE S BF A" 1F ERECURT BB St & GSBGHITLUBH PAtT on

path that js.faupediie dhe £oeer1hedy.andaseal afivhensthareather fd | ter
is adequately attached to the cover, In the cover, the above-descri bed

second venattathedntpatihcé, s chapuiedng :nat flatposikei orver hatdyi s2 fdtrstseal ed when
t he above-descri bed breather filter is not attached to the above-descri bed

cover. EnbBefthehitiobPathenahied dhtPiaTvett FBrPFEPTR oRrepht hGoa™r BaTATEF™
filter in @ﬁ%sref%%g Si;k[ Lefare, pauase mecc*anmeﬁéi'ﬂaymsa@%h qh§é<is_

encl osure of a har rive witha plate-1like cover, an reat her
filter is apitmehed the pbaaebodyorpd isebhed ahboxhk idkeatiasefbiody i< adsigsttieny of
a bottomand side walls; a first ventilation path nmaking it possible to
per f or m veAtFrEtedolP 8t ¥¥®breat her filter formed in the bottom of the
base body; and a second ventilation path which is a bottom of the base
body, and is forned within an area where the breather filter wll be
attached, |n thanbeasecotdre mlovevdeserirbed second ventilation path can be
formed so that the above-described first venti|ation pafh-m

. y be
sur r ounded®egPih VeRE 135 PBEY Fat@™edi 1™ £8° BYBEYPBI B0t REF idd st den
detection Qﬁgcei&:jvgndé?sfcr%dau%@&hggrgiltézi |i'§rr?ot0£ttaéhed to the above-described

cover.

Embodiments of the present invention permit preparing a breather

filter in a base side. Therefore, a base which constitutes

a disk enclosure cf a hard disk drive with a plate-like cover, and a
?ieather filter is attached to place, comprising a box-like base body
consisting of a bottom and side walls; a first ventilation path making it
possible to perform ventilation_to the breather filter formed in the
bottom oflthe base body; and a second ventilation path which is a bottom
of the base body, and ig formed within an area where the breather filter

will be attached.

In the base, the above-described
second ventilation path can be formed so that the above-described first
ventilation path -may be surrounded. Then, és described later, it is
possible to increase the detection precision of an attachment failure of

the breather filter.

In aspects of the present invention, a judgement is made whether

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



the breather filter. In aspects of the present invention, a judgerrent”'aUL 0
made whet her the attachnment of a breather filter is adequate in the lea b
test which is 12 JUL 2005 10 perforned about the conventional hard disk
drive as described above. An aspect of tH& present invention provides an

i nspection nethod of a disk drive apparatus that conprises an enclosure

whi ch contains a disk-1ike nedium storing data, and a head that reads data
fromand wites data to the disk-like medium and a filter which is
attached tRFTEREMGhEPOE GPe tamavensderss hrad dsl dwive easeslegeibetr alidven

function wit j Kning ventilation w.th the outside, conprising: a

conpr essi \r/;]% %ﬁggé dg%:%I}rﬁ%rpergséﬁnggmé’?netbmbf’ro"d{%?&)F%§§F§’?§t%ﬁ’dmﬁ@€@)r?ér%sl’SEimgritVIae
inside of dopersmnel eBat epmpriFRASH kAGlost-e PviRth RASMANT PIBRSTWEL bl dpe

encl osure; and a judging step of judging whether attachnment of the filter

i s adequat®°8ing H;ét‘basﬁ pfhead idlatierefds ddfe fres sud evnibes Wiatd. td mhé he above

i nspectiong.nethad of ,a di sk drive apparatus, the above-nentioned enclosure
has a venﬁllggt?%ﬁ B%?%um\i\hae&;de? %l\i%?,’és ISP 1hEtFIaRgrathe dPeden REnthof t he

filter, atenchsuGONESShiGand rdecArmbeSAinRg: St 6Pen %9@&#%& d,%nki;l%tion

encl osure leaks to the outside when the inside of the enclosure |

conpr essed1thnkhen cgasidef | owpriging: t heonpsdsgénofant hdeconptasine sMapnod he

i nsi de of enclosure.is decqonpressed., In addition, in the above

i nspect i onctoq %?1sosdn8farf(_jhge%ﬁmgkescf?fqge&eab‘b%‘rd&t B85 SPRNETR PR R e R HEsE SERg
attachnentstep shecabovegnrbionedn fidd ercicsupdeauate jh@&ilnlédgégt bat -utdgﬁfn
above-nmentioned filter is not attached to the above:mentioned encl ogure
and/ or t habethrr a5erdeRRemt tie EhECwahbdveadeameteonedrenbioisupre ofvallie of
above- nentianed fi,l4 €l .iS4 nadequate. Brief Description of the Draw ngs
Figure 1 is a perspective view show ng a structure of a disk

In the above inspection method of a disk drive apparatus, the
above-mentioned enclosure has a ventilation path
where, in case of the inadequate attachment of the filter, at the
compressing and decompressing step, a gas inside tﬁe 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.

In addition, in the above inspection method of the disk drive
apparatus, wherein whether the attachment of the
above-mentioned filter is adequate includes that the above-menticned
filter is not attached to the above-mentioned enclosure, and/or that the

attachment to the above-mentioned enclosure of the above~mentioned filter

is inadequate.

Brief Description of the Drawings

Figure 1 is a perspective view showing a structure of a disk

enclosure constituting an HDD according to a first embodiment;



.encl osure constituting an HDD according to a first enbodi ment; .12 JL% 2005
YWD 02/ 065474 PCT/ 6B02/00630 11 5 {0 15 20 2530 Figure 2 is a persple UL @005
Vi ew showrgleAdssiesi der of the HDD according to the firstr@:}g 1] t;
- Figure 3 is aﬁds%'elc?i onal view of a breather filter attachmel g&(({}%ﬂ)
according to the first enbodiment; Figuje 4 is a sectional view show ng the
breather filter attachnent portion according to the first enbodi nent at
the tine of a leak test; Figure 5 is a sectional view show ng a breather
filter attachment portion according to the first enbodinent at the tine of
a leak test; | i.S r ctive view show ng.a breath filter *
according to Eggg%’(r:%n sénﬁ%rd%%é?]?% l%f%wurséo'%ﬁgsaré lsnésgfi?%r?gl a'\‘/el gévDshow' ng the
breat her akbbi®mgatd aabnest qpabiimmeaccording to the second enbodi nent at
the time of a leak test; Figure 8 is a sectional view show ng a breather
filter attachrféferdadr tf onsaecoral vgey oft Rebzeasbeitl fdhberiarbrbmant tieeti¢me of
a leak test. Lour i gl showi ng a formation exanple of a through
hol e acco%%’fdr%glgto ghghﬂllrager%gg%mne@gt; Figure 10 is a plan showing a
f@armati on examberofs astaheetrgnhDlveew ateoinl e treat i el Dt HTROCH SFRBLS
Figure 11 is a sectional view showing the vicinity-of a breather filter at
the timePBFt¥PT 8aRC1e8Y HPokha favry embInaRt MDDEheitdue eof12 leskatersct i onal
vi ew show ng el G L LY 0l @nb SALD Unowldd Loh-MentP % IR o2 GuleBBK 1 OS!
portion according to the first embodiment at the time of a leak test;

Figure 6 is a perspective view showing a breather filter according
.0 to a second embodiment; |
Figure 7 is a sectional view showing the breather filter attachment
portion according to the second embodiment at the time of a leak test;
Figure 8 is a sectional view showing a breather filter attachment
portion according to the second embbdiment at the time of a leak test;
15 , Figure 9 1s a plan showing a formation example of a through hole
gccording to a third embodiment; |
Figure 10 is a plan showing a formation example of a through hole
according to a fourth embodiment;
Figure 11 is a sectional view showing the vicinity of a breather
20 filter at the time of a leak test for a conventional HDD;
Figure 12 is a sectional view showing the vicinity of a breather
filter at the time of a ieak test for a conventional HDD;
Figure 13 is a plan showing the back face of a conventional top
cover;
25 Figure 14 is an assembly view showing the conventional breather
filter; |
Figures 15A and 15B are plans showing a filter case constituting the
conventional breather filter, Figure 15A shows the top'face, and Figure
15B shows the back face;
30 Figure 16 is a sectional view showing a state of the breathér filter

being attached to the conventional top cover; and



Figure 13 is a plan show ng the back face of a conventional top coveI ULZWE
Figure 14 is an assenbly view show ng the conventional breather I %H

Fi gures 1@ ¢2fags449B are plans showing a filter case ConSt'l;é’lt/gﬁ@/ F
conventional breather filter, Figure 15A shows the top fa 1 ﬂhre

15B shows the back face; Figure 16 is sectional view showing a state of
the breather filter being attached to the conventional top cover; and 12
JUL 2005 5 10 15 20 25 30 WD 02/065474 V PCT/ (B02/ 00630 12 Figure 17 is a
sectional view of the conventional top cover. Preferred Enbodi nents

Her ei naf ter, gﬂ;géagph% hat.. & dlskigUgge ap aratu ggordlng to the

pr esent

b i 5% aPTvat EPP \GOP$* e

|nvent|0n 1S applie

"described with referring to drawings. Figure 1 is a perspective vi-ew
showi ng the structure of a di sk enclosure 4 constituting an HDD 1

accordi

and Figure 2 is a perspective view show ng

t he inside of'the HDD 1 accordlng to this enbodinent. In addition, Figure

21is a
% the
base 2,
box,

perspective view without a top cover 3. As shomm in Figures 1 and
HDD 1 gonshh#ddheSad eflhild L RGOS Ul £k érii% 53100 %%cgpcfi”' "%t the
which is made of an alum numalloy an as a s%ape 0 Fow
W t¥eshet tioyenoirar 18 appliFsisketa hard dAbkcdrioa (Hpe) back 1 age of the t op

cover 3 The]%g§ket 5_can _be made of, for exanple, fluororubber. Since the

top covér
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with réferring to drawings. Figure 1 is a perspective view
show;ng the structure of a disk enclosure 4 constituting an HDD 1
according to thils embodiment, and Figure 2 is a perspective view showing
the inside of the HDD i according to this embodiment. In addition, Figure

2 is a perspective view without a top cover 3.

Ag shown in Figures 1 and 2, the HDD 1 constitutes a disk enclosuré
4 by Sealing_an opening of the base 2, which is made of an aluminum alloy

and has a shape of a shallow box, with the top cover 3.

A gasket 5 is stuck on the back face of the top cover 3. The gasket

5 can be made of, for example, fluororubber. Since the top cover 3 is

‘screwed to the base 2 through the gasket 5, the inside of the disk

enclosure 4 is hermeticdlly sealed.

In this disk enclosure 4, as shown in Figure 2, a spindle motor 6
having hub-in structure is provided in the approximate center of the base
2. Disk platters of a magnetic disk 7 that are made of glass or aluminum
substrates are coaxially stacked on an upper surface of a hub of this
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
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



..screwed to the base 2 through the gasket 5, the inside of the disk 12 JUL 2005
.enclosure 4 is hernetically sealed. In this disk enclosure 4, as shown |"1 )
Figure 2, indl.e notor 6 having hub-in structure is.provided in the

appr oxi mat e @@RS&# of the base 2. Disk platters of a rragn'éﬁ/gBQﬁ/‘g’ﬁ”? t hat
are made of glass or alumnum substrates are coaxially stacked on an upper
surface of a hub of this spindle not or’% t hrough spacers (not shown), and
fixed with the top clanp 8. The spindle notor 6 rotatably drives the
magnetic disk 7. Moreover, an actuator 9 is provided in the disk enclosure

4. This actuator 9 has a rra(g'neti c head 10 reading and witing data in one
end porPHET FRatRIf; A YO Q8Fe® §6F1 iM9RCT)s cSuhpdiPt BEPVdAeE He BRReY t hr ough

a pivot f 8c t.Qr _ bl e ar: t he
12 JuL 26%%31‘030%2/;3 8%%%72’?1 Ecriah, %%%“%59’?1%1%%%1%95%%2{59%’8‘%% %/}gta YRR 17
A VCM (vpi®ddediin rhe odiskcaidlobsreprosd dedtd muandichevithednes ebil hragt uat or
9, and the actuator 9 is rotatably driven by a VCM 12 provided in the disk
encl osur®™ so as to function with this coil for a VCM A card not shown
ig attached as a circuit board in the outer surface (lower surface) of the
base 2, the card whose shape is a rectangle having the size of covering a
hal f of the extetrmdiahos shbatdsoittadRedasea Zirdier bbafd QRetind bOFefsupoar and
signals for notor drive, and the like is perfornmed between the

above- de§tebe g EACE) Afdtepibiar & nbhdreagd Whese sgPeiivna TerEaprgle bpeinst i on

of pomrt@qg'égwlcgvéﬂ%gn%.t iaYF_o%nglruagy eEch_xg)Q§ su\é%g%ifl thé %ggl r}g O'I‘ht he

magneti c head 10, and thé like is perforne bet ween theé card and actuat or

9. This 1/cppettEicnost pevweendt ignedy doantbtor drive, and the like is

10 performed between the above-described card and spindle motoxr 6. In
addition, the I/O operation of power and signals for motive energy to the
VCM coil, reading of the magnetic head 10, and the like is performed
between the card and actuvator $. This I/0 operation between the card and
actuator 9 is performed throuéh a flexible cable (FPC).

15

The HDD 1 of thid 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

! 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 bage 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 digk containing room 2b as a medium containing room that contains a
digk 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.



actuator 9 is perforned through a flexible cable (FPC) The HDD 1 of ”ﬂﬂ '005
enbodi nent is a disk drive apparatus called a head | oad/unload type. ‘Il “g .
head | oa fype HDD nmekes a ranp block 13 hold the actuator 9 in

non- oper gf‘?(@%{g‘f%‘jﬁ me. Wien the actuator 9 drives the nagh&t{EBRA9E010 in
operational tinme, the magnetic head 10 noves towards the magnetic disk 7
fromthe ranp block 13, and seeks over *the magnetic disk 7. A peripheral
wal |l 2a is provided with standing up on the periphery of the base 2. The
base 2 is divided into a plurality of zones as follows. That is, in an
area surrounded by the peripheral wall 2a, there are a disk containing

room 2b as a’nedfkah &ottTalAPHGIr BRFPETRACLEOHE Hfnthen HPRi s Foahre RBFgLde
consi stipg.Qley! B8 JROREH Gafl Tt Bl [T ER NAle IRLO! Op Lok Lol ARl Y
sk 7, a BSE WHich

drivi nglfhe magneti c and an tuator contalning room

cont ai N4 ais attHa«d taamRaABLSs Bother 3nekiget i BRgNRiet-crhead kOnasegle over
the magnetic disk 7. 12 JUL 2005 WD 02/ 065474 PCT/ GB02/ 00630 14 5 10 15 20
25 30 Asgyeslesgustuegps K@i frpcorieschdr nigiguee it ofhe fepHEBtioR -5t Avitdedsi de
LS 'stuc n.th f o] to ver 3. reove br h filter
41is a t%f: s%dg% %aht%ﬁg ?"83? c%o\/II(‘a“lrQSSJ.Tl g?%%éagt fé’ebrea? grg%rlsl%t ‘é?n%%glaﬁ{%l t he
sanme st paed Woe askinbBathdesestiHeedrilteli gUBaAd Ithe bigsi@%pdadmahi@iel Gitm tt ed.

A fresh air hole 20 is forned in the top cover 3 as a first ventilation
pat h f ofafmiathg*t h&hprigwchetin PP R0 1 anthidreghols fermednbuitheéat® with

each ot Qg\;e'r -ghe I\]:Icgr%%be:a,i rfibt?elre cglgfiirﬁa@iotnh£9ﬂegglgoal.n% E% r;(%gsei Ié.:LF'zml‘mle(:"t:et::'cs)p
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
. confixrmation holes 2la and 21b are also through holes formed in the top

cover 3,

Figure 3 is a sectional view showing the vicinity of the breather

15 filter 14. As shown in Figure 3, the breather filtexr 14 is attached to
the top cover 3 with double~sided adhesive tape 22 as an adhesive. TUnder
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 areé
where the breather filter 14 will be attached. This means that the filter
confirmation holes 2la and 21b are formed in 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



. cover 3. Moreover, filter confirmation hole 2l1a and 21b whose di aneters
are alittle bit smaller than that of the fresh air hole 20 are forngd JUL 2005

around t Rggfeh ir hole 20 as a second ventilation path > filfer
confi rrratign ﬁo‘ é@ 21a and 21b are al so through holes for %EWZM’&%OtOp

cover 3. Figure 3 is a sectional view showing the vicinity of the breather
filter 14. As shown in Figure 3, the bri@ather filter 14 is attached to the
top cover 3 with doubl e-si ded adhesive tape 22 as an adhesive. Under the
present circunstances, the breather filter 14 is attached to the top cover
3 so that_the. fresh air hale 20, forned in the top cover 3, and the center
of the FEACHET i'F?Setfechﬁ?éi?eﬁotihﬁcti’rcfé‘f;h%rféb%r fLEijts BETRBEI e fhe theRt t he
filter capidtsptdsoneiiolgsedlacailiZhly 8 QukOs/RIeiihL, an area where the
breather filter 14 "will be attached.” This nmeans that the filter
confirmation holes 2la and 21b are fornmed in an area necessary for
attaching the_breather filter 14 in the top cover 3. As shown in Figure 3,

‘the filter confdrFhat i‘(?nah%elcéé‘_’r?fa"%l% s{“ivﬁ-nﬁn the BLEuwdaPRFBY thiseledl eat her
fglter lddehen deheoiheRabberentiddet d.b At LACRED, L& Y ise%két%&%% 'S a

test of neasuring pressure with introducing a conpressed gas 1nto the HDD
1 t hrougie the tYmpeattrer 31 i |Mogpovied, Figonw entib anakbyionkhi widwestowiagtttes
perfornmed fo ,con%i rm ng, the herneticit in the disk enclosure 4, and nore

concr et €1y 2 GHE fBPC (RE YLK ETS 5 1 perf i thTi BT ePPet tiheEer FheHowRarBer

accor di ng1ter thi 3. aEodiimaba dd chs MO QRL065474 1505, | 2 ;JUL 2005
PCT/ G B02/ 00630 p‘(s)ssi ble to. i nspect%et ﬁer thes brgg? #er g?sf“\%tée%' 14 is

at t achedrheobreptheppfildevers 3s asaviedd tasheheopheovmt Beithe bomprBesal ks

fyﬂﬂ Osurfgthn by arrows) supplied from a leak test tube 23 is supplied into the
disk enclosure 4 through the breather filter 14. Here, the filter »
confirmation holes 2la and 21b are sealed by the breather filter 14, and
more concretely, by the double-sided adhesive tape 22 for attaching the
breather filter 14 to the top cover 3. Therefore, if the gas introauch

1s in the disk enclosure 4 leaks to the outside, the gas will leak between
khe gasket 5 and base 2, In addition, the filter comnfirmation 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

2n forming the filter confirmation holes 21a and 21b. On the other hand, as
shown in Figure 5, supposing the breather filter 14 is not attécﬁed in the
top cover 3, a part of the‘compressed gas (shown by arrows) supplied from
the leak\yest 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 21a
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



Figure 4 is a sectional view showi ng the situation that the |eak test is
performed for the HDD 1 where the breather filter 14 is attached ;tl) t_}mzugy

top covenygobkNagpver, Figure 5 is a sectional view ShOWI :ﬁ&é /0% touatl on
that the leak test is perforned for the HDD 1 where the bre {2 :tlter 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 lf the conpressed gas (shown by
arrows) supplied froma leak test tube 23 is supplied into the disk

encl osure 4 through the breather filter 14. Here, the filter confirmation

hol es 2 ad21 are al ed the reather filter 14, and nore
concr et éﬁ%e Uk t%ea%tOtfg‘ﬁ% %erg ié‘ah% e\? teshecvirofdes HiER i nghe HED 1

br eat herisf H:‘éﬁ:redléstaﬁl taBeftRR SQ8EL 3. They giqgﬁo%edléhﬁttrﬁr %Entétt roguced i n
ea

the di sk enclosure 4 l.eaks to the outside, the gas w
gasket DPesHeehade Dasq 3 mﬂmtppmveth?ebm thec pagignf 5 rimnborkepel &s t8da and

21b shouyl d_not b | eak test tube 23 during the leak test.
I n case%o gl'é?rnlg% E g t‘%\’gt rkttﬁﬁ]éedZI%nh%ﬁFienbheapFﬁ?srﬁrésa*sHbﬁhtﬂi‘ﬂ‘? oFi gur e4,

ig is a|a%@u£‘13.ﬁﬁ§§§fdﬁ:n{ Qgtadee1td) ¢ W'i@tvi %9 £Q rat n formng
the filter confirmati c:)Ln hol es 21aeand 21 Y ﬁe hﬁghdwg‘s shown in

Figure @Osgtﬁﬂﬁoé'rpngortfhem brfeatlmrthém:teethem fii..‘sterrot4 aitst atthaeﬂleﬁ byt Bemotiag

cover art of t ressed_gas (shown by arrows) supplied from the
| eak tetth t‘P e 3% ||r‘f"%;€g‘ BPend ad’&té?ftfér‘f‘+rtﬂntt%é°¢i<|tae@ o% ¢WEi famat i on

hol es 2%Lavand .21Pr Ofnet Bedt@Br COMEEr 34 14 SkEaPRSS t e the
| eakage of the gas freom t he ?I I terrcgnfl rh:aitll on ho qs ;glsasqggncf%z Lbcp o the

out si de thyt detcesed mf t’hebq}mes@}leetm at hgheC Dol essedsgasat SHP ek f o t he

eak te ube,23.. An e of aconcrete method is as follo
1é’0 | t |§Egsese%rre§ {Kar, for g‘?(par?ﬁl"%f *a Y&P@r%‘%fé‘égp? eSstPe ¥Rt t he case V\here
the herneticity 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 12 JUL
2005 WO 02/ 065878 PCTLeBFPPONB30etkg as follows. The pressure V3 in the

case where the hermeticity between the bage 2 and the top cover 3 by the
gasket 5 is kept but the breather filter 14 is not attached is measured
15 beforehand. Moreover, the pressure V4 in the case where the breather
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 tbp cover 3 by the gasket 5 is not kept and the breather filtet 14 is
20 not attached is measured beforehand. Then, it is possible to judge
whether the HDD 1 concerned ie an accepﬁed;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 Vi1, V3, V4, and Vs,

25 On the othet 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 ig 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. PFigure 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,



-5 10 15 20 25 30 the tinme of actual ly performing a | eak test coincides with
Vl, the HOD 1 is treated as an accepted product. It is supposed t_hhf NE%UP
e

‘hernetici ween the base 2 and top cover 3 by the gasket 5 is not
.or the bﬁvé)a(p@g%ﬁ?

p
ilter 14 is not attached in case the pr &&JER1240630he tine
of actually performng the leak test is V2 lower than V1. Then, it is
possible to confirmwhether the breathe¥’ filter 14 is attached by renoving
the top cover 3 fromthe base 2 and confirm ng the back face of the top
cover 3. If the breather filter 14 is attached, it is possible to judge
that a cause of V2 being detected at the leak test is that the herneticity
bet ween BheshsuBelm FhgRFeEop! codet? 3 thyoudiehojesk equizalentnse thepfiltehere is
al so ano d foll aws,. ,.kh ure V3. in the .case where the
her met | c%%{iﬁéﬁ%\%&nh I3 gg%‘sea\é@ 51r1bd%{‘g€eec?%% THI SR RFRESS GRSV 5 is kept
but the prealdeerid ihé &dopldodes 004, attached i s nmeasured beforehand.
Moreover, the pressure V4 in the case where the breather filter 14 is
‘attached~but the herneticity between the base 2 and the top cover 3 by the
gasket 5 is nqt kept js_neasured beforehand. Furthermre, the pressure V5
i% the case sersé.mgﬂei%gﬁ?r%’ﬁ (Jflgf ywt)ﬁxelt l\:/\Ifeeegr ﬁ‘?@eﬁafég%r &ﬁg ] ﬁEtEt%ﬁgctcR/er 3
by the geiskeabpScdvernodo kepd @RgrddiRabgLat fgyunfl by ko bSpp1R04 Rbhached is
nmeasur ed beforehand. Then, it is possible to judge whether the HDD 1
concer netP¥s L&At dakeptedilhredaerrldedtin prediiek ephéonugsehropgh tthe case of a

rej ected tes ari the pressure,. neasured at he _ti of the
| eak tes?’?éa\%mgtgﬁ f\ﬁ?ée%/%@\'m,wo%ﬁav%. O the l@?ﬁ’égrurﬁand, o eh%re@gﬁefénti onal
top coverilke® desceihedatedddea, td tehb StdpOtoR@SE0d) €nd GohpegRahpkhedmdhe
‘breather filter 102 is attached to the top cover 100 with the | eak test
ke thi%Y &¥BeW nerepliethfzeomphe Ysak deeser bubed2bilirhec Yyaslaysofntd gug es 11

and 12. &ié&p%ﬁcﬂégukg.ziAt this time, in case the gas flowing into the disk

enclosure leaks to the outside, the gas leaks from between the top cover
100 and base not shown. The pressure then measured becomes lower than
that in the case where thehhermeticity between the toﬁ cover 100 and base
15 4s kept. However, éince a position where the gas leaks to the outside is
:restricted in between the top cover 100 and base, this does not become

judgment material for the presence of. the breather filtexr 102.

Next, a modified example (hereinafter, a second embodiment) of this
20 embodiment (hereinafter, a first embodiment) described above will be
described. 'In'addition, in regard to the second enbodiment, only main

difference from the first embodiment will be described.

Figures 6 to 8 are drawings for describing the second embodiment,
25 In Figures 6 to 8, the same reference numerals will be assigned to parts
the same as thoge described in the first embodiment, and their description

is 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



sectional view showing the situation that a |leak test is perforned 1f20rULa@b5
HDD where a breather filter 102 is attached to a top cover 100. Fi guré 1 -

i's a seciy@iddesyis€w showing the situation that a | eak test | grmed to
an HDD where the breather filter 102 is not attached to tk’g&?cb@%@@@gr 100.

12 JUL 2005 WD 02/065474 PCT/ GB02/00630 17 5 15 25 30 As shown in
Figures 11 and 12, through hol es equi vafent to the filter confirmation
hol es 2l1a and 21b that this enbodi ment provides are not provided in the
top cover 100. As shown in Figure 11, when the breather filter 102 is

ttacheqg ta t:he, t 100, th , d g; hown b
Supol 1 cdoPflsnrady sRefRE et i P! BACR i) POt ROTHE SATECERD] bsur o

t hr oughgi freht edthebadi |dc8Er 12k MpgOVer, as shown in Figure 12, if the
breather filter 102 is not attached to the top cover 100, the conpressed

gas (shown by arrows) supplied fromthe |leak test tube 23 directly flows

into the disk enclosure. At this ting, in case the gas flowing into the
di sk encl osBrE%dki® 1D SELAEIVHE sTIRY, ShIWeng s SFask O PHficrBiRgeenledte t op

gover {100 apd Basaphof HROWNye THE REES SYL Eed fi*znisff%%x?g{]hge%t vggt%oﬁ;fﬁé duuer

than that in the case where the. herneticity between cover "£00 and
base i spkeps. ofHouagel jkeidotklear sposd hilbesivhetapet be @as23 eaks smwhhi out si de
is -restricted in between the top cover 100 and base, this does not becone

j udgment Fiifefi & SPBrPIHEPreCeRte s o Heubreatfied *Fhetior auEs Rbemd a
modi fi egs exauRlRaEheLsiNal Eelvera-aaeond 1eahedi0e0t ) .afzis %gi é%mgabﬂg't Ent

(hereinafter, a first enbodi nent) described above w escribed. In
addi ti omep icaveedar dFtgutehe seoonchee nhodivherd therbyearhén filidd enence -from
he fi rscﬁI enbodi ment w be descri bed. Firglures 6 to 8 are drawi ngs for

| |
1%650” b? eﬁﬁﬁl%éa&&?\ﬁq%Bd?%ﬁ?? cover 3. e compressed gas (shown by.

arrows) supplied from the leak test tube 23 is supplied in the disk
enclosure 4 through the breather filter 14. Here, the filter confirmation
holes 2la and 21b are isgolated in the disk enclosure 4 with the breathex
filter i4. Thaﬁ is, the filter confirmation holes 21a and 21b are

1s substantially sealed by the breather filter 14. This state is the same as

that of the_first-embodiment.

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

test for the HDD1l where the double-sided-adhesive tape 25 is not

20 suffiéiently 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 suppiied 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. 2As described in
the first embodiment, it is possible to detect the leakage of this gas to
the outside by measuring the pressure of the éﬁmpressed 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.



-in Figures 6 to 8, the sanme reference nunerals wll be assigned to parts
the same as those described in the first enbodiment, and their descthpymomUr)
is omttewo dwekizgure 6, two pieces of ring-shaped doubl e-Pcd 5 sive.
~tape 24 and 25 for attaching the breather filter 14 to the top cover 3 are
stuck on one end face of the cylindri CI[aSJ breather filter 14. The second
enbodi nent is characterized in the point” of using the two pieces of 12 JUL
2005 WD 02/ 065474 PCT /GB02/00630 1s 5 10 15 20 25 30 doubl e-si ded
adhesi ve tape 24 and 25, which are rings having dianeters different from

each other, like this. Fi ectlo aI A ew how a state Qf
perforning a Fﬂa"é‘e f‘irsstt g‘?j ﬁeﬁgﬁﬁjﬁ"‘g‘i Wrare CREBF ea%?ve’f Gt & g1
attachede i Bet fS HVWBwo Bl ESES cbfi£ imBlidn k&1 douh! andi fedasdeshee ma@@ 24
‘and 25. As shown in Fi gure 7., a gap between two pieces of doubl e-sided

adhesi vesyraqeésiQall gneiiti2fs cior Fbsmimdmﬁe@emrve Oflﬂheeﬁr@@nﬁw ralé AP .hol es 21a
.and 21b f_orrred | qver 3. Figure 7_s ase _where the

br eat her *f9VEE" "'rl}‘f ?éltegdgﬁféf@?‘y'@&t?%%%ﬁeﬂlat Sniglhe t%rpe 5’8?/2% gpe‘#ﬁg i
CONPr eSSetkrflaSrok SROMN DY it Al S¥Eipss!RR hatk thaimnbie doeak desiodnbe 23 is
supplied in the disk enclosure 4 through the breather filter 14. Here, the

filter chidurentt (thdrd hobedinhs) agwd FRdureat @ (ifgotm gtbddimes .di Bk encl osure 4

with the eather, filter 14. That s, th |ter confirmation holes 2la
T 210 28T b CrartTuEEr, S CBA B0 BYS (RES CheEEREe STRCaH Te RIS dPo o

the samec@s patbater@t d42echid reahe i edi dRALa1 0 @hSsd Snarieelifinaha Vi ew
showi ng a state of performng a | eak
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 :dn Figure 9 is an example in which a circular filter cbnfirmation hole 26
centering the fresh air hole 20 is formed. This filter confirmation hole
26 can be formed by stamping performed by press working:. Morecover, the
-fourth embodiment shown in Figure 10 is an example where four filter
confirmation holes 27a, 27b, 27c¢c, and 274 are formed in the symmetrical

o 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 abséncé df-the breather filter
14 to be attached to the top cover 3. Howevér, if the breather filter 14
is not sufficlently attached and a part ingufficiently attached is apart

30 from the filter confirmation hole 26 and the like, it may be undetectab;e.
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



test for theHDDL where the doubl e-sided -adhesive tape 25 is not 1%#”’?%
sufficiently stuck. The conpressed gas (shown by arrows) supplied fr L {4
| eak test tube 23 is supplied in the disk_enclosure 4 through the breather
filter 14. As shown by arrows, a part of $Uppli ed gas flows in between the
breather filter 14 and top cover 3 fromthe insufficient stuck portion of
the doubl e-sided adhesive tape 25, and further leaks to the outside from
the filter copfirmation holes 2la and 21b. As described in the first

enbodi nent SOPHEMEt hE Sohe 26 grgdtiactien®ay enkeyadothe Hirsslgadriimlet b

out si de by pgeasyri e r f. Lbe conpressed gas. That is, by
adopt i ng ¥ﬁe stﬁ&c?%fggi%&%ﬁgﬁgggg hggﬂgliﬁéﬁi?nﬁpﬁg§133§§|BV@C§%dééS|Iy

detect theapasuftkbeiteat £ aideachorEanioh he1br gathercdd higr 14’hér%f%p§,. tiQp:'hs
cover 3. 12 JUL 700.5 WO 02/065474 PCT/ GB02/00630 19 S 10 15 25 30 in the
first and Betdideekdtaentse deseridredt atioveartt hesxeﬁfanpé:e;:m ittaﬁﬁ@ch wath
which two filter nfirmation holes 2la and 21b are formed in the
synnetrica%g%%§fffﬁﬁ§n%H”Fﬁésﬁ??cunference of the fresh air hole 20. _
-however, the filter confirmation holes 2la and 21b are not linmted to this
form For exanple, it is possible to make them have forms as shown in
?Figure 9 (thir& edédierently ore FirgareedGilfeurihienbodi Iment). In i
ition, In Figures 9 and. 10 _the sane reference nunerals are assigned to
the parts That "are The" slésrrén%‘isffé?leé‘fig?’\ﬁ&téﬁ?ei 89t s &neuthieirpett sihss tamcp s
second enboith m@ObEe - sElgA5e i vantapk0 8 € pafi |cggeaola§gsge%ggglﬁhgﬂl%% a back

face of the top cover 3. In each of Figures 9 and 10, a circle shown by a
chain. i n"einadequate 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

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 is described.
However, it is apparent that there are also HDDs in each.of which.the
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. 1In 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
and a filter confirmation hole as a second ventilation path can be formed
on the boﬁtom 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.

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 is described. However,



t hat encl oses the circunference of the fresh air hole 20 shows an area
where the breather filter 14 will be attached. The third enmbodi ment Thgymzps
in Figure 9 is an exanple in which a circylar filter confirmation hole 26
centering the fresh air hole 20 is formed ! This filter confirmation hole
26 can be formed by stanping performed by press working. Mreover, the
fourth enbodi nent shown in Figure 10 is an exanple where four filter
confirmation hales 27a, 27b, 27c, and 27d are fornmed in the symetri cal
positions wif Hscéﬁﬁ’ae‘?ainﬁgthé[‘jo’cft 1f td epr R iRt CROTe8 190 & fedls tpeisdivbl e to
precisely d nSuf ien pent of the breat her filter 14 by
f or mi ng theg%g&‘#ér%p%oﬁf ?%n%{il&éﬁ fol%égg% 4B i RS THRE fRiTgh @ case,
enbodi ment $h0ﬁM"IprbJE|lgLU’cﬁeﬁjcﬁ/ndfﬂe|&esdeUEﬁJﬂ peabélﬁl IRRdne 1i&hOoWn i n Figure 10
so that the filter confirmation hole 26 may surround the fresh air hole
20. That is, if anyone circular confirmation hole is formed, it is surely

possible to detegt the absence of .the t attached to
the top cover 3. ¥ VAT i Itlle at%mé%tan gﬂfmelnge Egouglh tlh%tcyé&dfbllﬁ?]ently

attached angreutpattsimmsufii ci aeséﬁaba&t%Q%elaéh@ﬁpéiiterf !LQFGSEBefofr LLer
confirmation hole 26 and the like, it may be undetectable. On the other
hand, if t h@efﬁelntce*nv@@h#an fratioonrasokect28 end tydnbirkelaferm.f ofdaredxérigie, t he
t hi rd and f urtbkll g %r’ietntsmsg t hat thﬁ filter 12 JUL 2005 20 confirmation
hol e 26 and Sy Str Hothd End BOM L4 Fr KB R56°" SUABr¥ Ps hardly a
possi bi | i tytijfh&htgulhe prpadt chsuéd el @dd y Bt taghedn] sn apart.fd omihe,
filter confirmation hole 26 and the like. Therefore, it is possible fo

det ect the PAESEAEE i6f Itsdtetpdrrmithsufieti et choalﬂt‘a@heélawotxhpaumrleavmg
sufficient i t y brether f||t

attached orpfrgngl ?\gﬁfl P%@éﬁgﬁuf g% ac erd’ag 6 s of £ enrt lafffe&gti’?rof"l t he
doubl e- si deshadhesi wentiapeiet alot haih easestace sgemeral |y cal | ed

"i nadequate attachnment". As descri bed above, according to this enbodi nent,
it is possible to easily confirmwhether the breather filter 14 is

attached c"Adv%ntages of Embodiments of the Invention

As described above, 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 embodiments of the present
invention, even after a top cover is agsembled to a base, it is

possible to easily confirm whether a breather filter is adequately

attached to the top cover.



i nadequately attached by performng the | eak test that has been perfpzqﬁg
for the HDD 1 heretofore. In addition, in each of the above-descri bed 2005
enbodi ments, an exanple where the breather filter 14 is attached to the
top cover 3 is described. However, it is apparent that there are al so HDDS
in each of which the breather filter 14 is attached to the base 2, and in
this type of HDD, what is necessary i®2 ust to forma fresh air hole in
the base 2 and to forma filter confirmation hole in the base 2 according
to the aboypgdescription. in this case, since the breather filter 14 is
stuck on"the bottomface of the base 2, a fresh air hole as a first
ventilation path and a filter confirmation hole as a second ventilation
pat.nh can be formed on the bottomface of the base 2 shown in Figure 1. In
this case, the filter confirmation hole as the second ventilation path is
formed ilh an Adiskarixpeprarethe compzisingr filter 14 will be attached. Moreover,
in the above-described enbodi nent, an exanple of a leak test where a

conpr essed gasdisls-likempddiven that i$ hetatdblykdréweal wishicentdring ftatut otatinf@hafnghdle of
the disk enclosure 4 is pressurized is described. However, 12 JUL 2005 21
it is appaeedtat hat it is also possible to realize a |eak test by
deconpressing the inside of the disk enclosure 4, and even in such a case,
it is possibl j f . ng 1L nvent i.on. . Eurther mr in

t he above errbagld%c(t)rrlgﬁél{ {Bgﬁ f“%o‘ﬁg‘hg‘i’ ﬁihléﬁ;F?aﬁé?i?{gaafmﬁlbar@a{vhgets cF‘lﬁel {Oeﬁlel S —Eke
descri bed, ..t he %reather.filter 14 used for %h present invention is not
rest ri ctBeIYE: A SHIPETJYit ety ALORG Tlaingshall {he breather filter 14
havi ng a pol ygonal cross section such as a triangular prism can also be
used. | n addiaiegplosyrg copfainingthe diskHike meflium apé theeaciuatas; gndst to form t he
first and second ventilation paths having forns corresponding to the

i nternal st r ucfilierefoofthe pesstgeeaf hens bethween afidnsidelof tlesermlosary andatn ovtskiept
that has another form Advantages of Enbodi nents of the Invention As

descri baghietbfilter, is aghedid Bk eAclbaRe,cOVer is assenbled to a base,

wherein said enclosure comprises a first ventilation path for the passage of the gas
between the outside and the filter, and a second path from the outside, which is blocked by a

part of the filter.

2. The disk drive apparatus according to claim 1, wherein said enclosure comprises a

plurality of second paths.

3. The disk drive apparatus according to claim 2, wherein the plurality of second paths

are formed in positions symmetrical with 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, and the actuator, and

further includes a box-like base having an opening, and a cover sealing the opening.



it is possible to easily confirmwhether a breather filter is attap??g 00
Mor eover, according to enbodi nents of the present invention, even a {‘ QQ'
top cover is assenbled to a base, it is possible to easily confirm whether
a breather filter is adequately attached to the top cover. 12 JUL 2005 22
CLAIM5: 1. A disk drive apparatus, conprising: a disk-like nediumthat is
rotatably driven wth centering about @3rotating shaft and stores data; an
actuator that has a head, which reads data fromand wites date to the

di sk-1i ke medium and swings with centering about a rotating shaft; an
encl osure containing the disk-1ike nmediumand the actuator; and a filter
for the pass tween an. i e t he .encl re. and si de,
which filter alﬂge g lfggﬁgép]?agatpﬁgc%orggﬁngg gam\,é‘e\yléqrﬂnssg}cﬁﬁﬁchs&gt@[ﬁgqcta fises
a first yentilation path for the ﬁ)assage of the gas between the outside
and t he $iYf gnslosurewith an adhspiye andrhe adhesive s applied Bethewrsiach i s bl ocked by a
part of the filter. 2. The dISk drive apparatus according to claim1,
wherein said enclosure conprises a plurality of second paths. 3. The disk
drive apparatus according to claim2, wherein the plurality of second paths

are fornkd i MTheodislt UANRS aspararey ﬁdc@ﬂimgﬂtd élalhﬁﬂpﬁﬁérefnosa‘i&ﬁrsft 'vét?tllat\’cﬁ{"ﬁdtlll ghd on
path. 4. The disk drive apparatus as clainmed in claim1, further

conpri sidagy sec@ncﬁ?dtl‘i‘ﬁ'xleefofﬁ?%ﬂﬁ tﬁfétﬁrgﬁ%ﬁ t}fyﬁl\’ér nQat alaﬁedjqostﬁe !:(%‘}%? medi um  the

encl osure containing th and the
actuator, and further includes a box- I|ke base haV|ng an opening, and a
cover sealing the opening. 12 JUL 200, 23 5. The di sk drive apparatus

accordl ’ﬁ\?e‘im%lala wherein said filter, is attached to the di sk encl osure
with an adhes IS Ve PRPAERIREATCORIINGs loflpi &dWhereinrRaidafist vergilativnepagh end

drive apparatus according to claim4, wherein said first ventilation path
and said second path are formed in the base, and the filter is attached to the base.

8. The disk drive apparatus according to claim 4, wherein the filter is removable and said
second path is formed in a position where the second path is not blocked when the filter is not

attached to the cover.

9. A method of inspecting a desk drive apparatus that comprises an enclosure which
contains a disk-like medium storing data, and a head that 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;

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.



said second path are fornmed in the cover, and the filter is attached to the
cover. 7. The disk drive apparatus according to claim4, wherein saLg first
ventilation path and said second path are fornmed in the base, and the JUL 200
filter is attached to the base. 8. The disk drive apparatus according to
claim4, wherein the filter is renovable and said second path is forned in
a position where the second path is not24l ocked when the filter is not
attached to the cover. 9. A nethod of inspecting a desk drive apparatus
that conpe.i seSh@mh | §Si b ; I LSk b i 4 ng:

Pl SXSinE 5 cda% aNiisiC @ @hiar fud héégrdlhgﬁ% %ﬁ?ﬂqe ! J?l{seg‘{lb :},glg

data, and a head that rea a fromand wites data

medi um .|t I 1S attached to t.he,insid f the enclosure and
achi eves%gos? ﬁf %Arsa%elil%ﬁr%ﬁ%tﬁoﬁcﬁﬁb WIGES AT ﬁﬁen(ffldp?ﬂeﬁ@at\? é’ﬁtf‘&lné?qt(ﬂg tgﬁ 1{et, gothe
outside, conprising: a conpressing and deconpressing step of conpressing
and decoffit %si‘%a‘%tf?"f"ﬁmeé%ng 8iEP heasdnfie tereacloguredeaks io the atside when the
measuring pressure in the enclosure; and a judging step of judgi ng whether
at t achnetsidgof thgerclosues isjcompaesseda tand @rgas Howsasiosthofinside vhithaenclosiraavhen
pressure neasured. 12 JUL 2005 24 10. The nethod of inspecting a disk
drive apthaimsidesofaheenclivsner i decdnapressdd. wherein said enclosure has a
ventilation path where, in case of inadequate attachnent of the filter, at
the conpressing and deconpressing step, a gas inside the enclosure |eaks
to the outside when the inside of the enclosure is conpressed, and a gas
the inside of the enclosure is

flows in t | S| .t he .encl osur.e ,when
deconpr efslged hﬁlél H&#}g@ %E%B%Ctl&g § ﬁs‘ﬁ%‘c fiThe PRt ACCYFMgetoapiaum & Jeherein
according, tp cl.aim?9, rej whet her attachnment of the filter is adequate
i ncl udes‘g{l‘f’ig“ff ‘ftﬁéﬁ%‘iﬂmt Ef’? aeshﬁfeft is Adequate anqledesbat thecfilberuis anot attaghed tohthe
attachnment of the filter to the enclosure is insufficient.

enclosure, and/or that attachment of the filter to the enclosure is insufficient.




