11SEP2003 Specification 1. Title of the Invention: Di sk drive apparatus
hard di sk drive, filter, and nmethod for inspecting disk drive1agﬁsﬁg¢@
Det ai | ed Description of the Invention: [Field of the invention]
invention relates to a disk drive apparatus such as a hard disk drive,
nore particularly to a filter attaching structure for preventing the
entrance of dust into the disk drive apparatus. [Background art] The npst
commonly used hard disk drive (hereinafter referred to as a HDD) as data
storage neans for conputers has structure in which a single or plural
of magnetic disks are disposed ¥B2&}IEIF3tHe@ driven by a spindle notor.
Data reading and witing are done by magneti c heads provided in opposition

to

t he magnetic disks. The magnetic heads are driven by an actuator

(generally, by a voice coil notor (hereinafter referred to as a VCM).
nagnetﬁc dJT € t t ds, and the actuator are stored in a case
called a disk enclosure. The disk enclosure is constructed of an al.um

al l oy base_in.t formof a thin box, and a top cover for. sealing an
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surface of foheibspecbisy dppksddive apparhége. The base and the top cover
are assenbled so that the gasket is pressed against the top face of the
circunferential wall of the base. In this manner, the disk enclosure
hernetically sealed. 1 1 1 SE P 2003 The tenperature within the disk
encl os@dre pesedlddeDesciriet ionf bicnse ahviehe ibihgh rotational speed of
magneti c disks, etc. Here, assune that the arr within the di sk enclosure

expands
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[Field of the invention]

The present invention relates to a disk drive apparatus such as
a hard disk drive, and more particularly to a filter attaching
Strxucture for preventing the entrance of dust into the disk
drive apparatus.

[Background art]

The most commonly used hard disk drive (hereinafter referred to
as a HDD) as data storage means for computers has structure in
which a single or plurality of magnetic disks are disposed
coaxjially and driven by a spindle ‘motor. Data reading and
writing are done by magnetic heads provided in opposition to
the magnetic 'disks. The magnetic heads are driven by an
actuator (generally, by a voice coil motor (hereinafter

- referred to as a VCM)). The magnetic disks, the magnetic

heads, and the actuator are stored in a case called a disk
enclosure. The disk enclosure is constructed of an aluminum

S

alloy base in the form of a thin box, and a top cover for

sealing an opening of the base. A gasket is provided on the
circumference 'of a surface of the top cover opposed to the
base. The base and the top cover are assembled so that the
gasket is pressed against the top face of the circumferential
wall of the base. In this manner, the disk enclosure is
hermetically sealed.



with arise in tenperature and | eaks fromthe gasket to the outside. There
Is a possibility that if the tenperature within the disk enclosure falls,
the air within the disk enclosure w1l shrink and therefore aidlrksgﬁgqﬂgnter

the di sk enclosure fromthe outside. At this time, if dust an ted
organic or inorganic substance, contained in the entering air, get into
the di sk enclosure, the magnetic head will crash against the dust or the
organi ¢ or inorganic substance solidified on the disk surface during use
of HDD, which will destroy the magnetic head or the magnetic disk. To
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Stuck 48p2cover or base. This filter is called a breather filter.
This breather filter becomes a flow passage in which the
circulation between the internal air and the external air is
created by the expansion and contraction of the air within the
disk enclosure due to temperature rise and fall. The breather
filter is used to reduce the entrance of dust or evaporated
organic or inorganic substance from the outside, to the degree
that device performance is not affected.

A conventional breather filter will be described with reference
to the drawings.

Figure 7 is a plan view showing the lower surface of a top
cover 100. In the top cover 100, the upper surface means a
surface that i1s exposed to the outside when the disk enclosure
is constructed, while the lower surface means a surface that
faces the disk enclosure in opposition to the base. A gasket
101 is stuck on the circumference of the lower surface of the
top' cover 100 so that the disk enclosure is hermetically

sealed. In addition, a breather filter 102 is stuck on the
lower surface of the top cover 100 by adhesive double-coated
tape. Figure 7 also shows a perspective view of the breather

filter 102. Note that in the breather filter 102 shown in
Figure 7, a surface on which the top cover 100 is stuck is



1 1 SEP 2003 upward. Figure 8 is an exploded perspective view of the
breather filter 102. In the figure, a surface that is stuck on th¢ SEPRQ3
cover 100 is downward. As illustrated in Figure 8, the breather filter
102 is constructed mainly of a filter case 103, a filter main body 104 to
be housed in the filter case 103, and an air vent film 105 for covering

t he upper surface of the filter main body 104. Figure 9 shows the upper
surface (Figure 9A) and |ower surface (Figure 9B) of .the filter case 103.
In Figures 8 and 9, the filter case 103 is constructed of a circular

bott orMRER¥d403a, and a circunferential wall 103b extending upward from
the circunference of the bottomwall 103a. The upper surface of the bott om
wal | 3a _has_an air vent .groove 103 whi.l e t l.o face an air
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each other through the air vent hole 103a3. Adhesive doubl e-coated tape

106 is bonded on the upper surface of the bottomwall 103a of the filter
case 108, FamphragheSi wad dhubtbecddtlden apesd 0108s imondedsbnuched| ofera
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vent g?5598815§a2“?¥ﬁﬂ% gb6Wbs§Besp%£EF“m erence o the £°tt°m ‘Waif

103a. The upper surface of the bottom wall 103a has an air
vent groove 103al, while the lower surface has an air vent
groove 103a2. Note that the upper surface of the bottom wall
103a in the filter case 103 refers to a lower surface in Figure
8, while the lower surface refers to an upper surface in Figure
8. The air vent groove 103al formed in the upper surface of
the bottom wall 103a is a circular arc groove with the center
of the bottom wall 103a as its starting point and an air vent
hole 103a3 passing through the bottom wall 103a as 1its
terminating point. The air vent groove 103a2 formed in the
lower surface of the bottem wall 103a has an air wvent hole
10333 as 1its starting point and the center of the bottom wall
103a as its terminating point. Thus, the air vent groove 103al
and the air vent groove 103a2 are communicated with each other
through the air vent hole 103a3.

Adhesive double-coated tape 106 is bonded on the upper surface
of the bottom wall 103a of the filter case 103, and adhesive
double-coated tape 107 1is Dbonded on the lower surface.
Therefore, the air vent groove 103al forms a closed space
between 1itself and the adhesive double-coated tape 106.
Similarly, the ailr vent groove 103a2 forms a closed space
between itself and the adhesive double-coated tape 107.
However, since through holes 106a and 107a are formed in the



between itself and the adhesi ve doubl e-coated tape 107. However, since
t hrough hol es 106a and 107a are forned in the 3 11 SEP 2003 center

adhesi

corresponding to the through hol es

The fi

ve doubl e-coated tapes 106 and 107, as shown in Figure 8, ﬁ %#84@8

lter main body 104 is housed within the filter case 103. Wen t

occurs, the filter nmain body 104 is bonded and fixed by the adhesive
doubl e-coated tape 107 bonded on the lower surface of the bottom wall
Then, the air vent film2105 is stuck on the upper surface (in Figure

103a.
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When t

hol e 16P% B?e?hEeFoﬁléaﬁér 960 in the recited order and

outside. On the other hand, when the outside air flows into the disk
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t he outs| de air asses throu t?thﬁte E%frough cﬁﬂcfee 1%118 Ph‘%hgﬁgé§op cover

the t Y8 u& he bottom wall 103a bonds the breather filter 102 on the

top cover 100. This state is shown in Figures 10 and 11. That
is, the centers of the through hole 100a formed in the top
cover 100, the through hole 106a of the adhesive double-coated
tape 106, and the breather filter 102 are aligned  with one
another, and the breather filter 102 is fixed to the top cover
100 by the adhesive double-ccated tape 106.

When the air within the disk enclosure expands, air will flow
out to the outside through the following path. That is, the
air within the disk enclosure passes through the air vent film

104,

flows out to the
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100,

105, the filter main body 104, the through hole 107a of the

adhesive double-coated tape 107, the air vent groove 103a2, the
alr vent hole 103a3, the air vent groove 103al, the through
hole 106a of the adhesive double-coated tape 106, and the
through hole 100a of the top cover 100 in the recited order and
flows out to the outside. ©On the other hand, when the outside
air flows 1into the disk enclosure because of a fall in the
temperature within the disk enclosure, the outside air passes
through the through hole 100a of the top cover 100, the through
hole 106a of the zdhesive double-coated tape 106, the air vent
groove 103al, the air vent hole 103a3, the air vent groove
103a2, the through hole 107z of the adhesive double-coated tape
107, the filter main body 104, and the air vent film 105 in the
recited order. Therefore, even if the entering air contains



hol e 106a of the adhesive doubl e-coated tape 106, the air vent qﬁﬁ@V
103al, the air vent hole 103a3, the air vent groove 103az2, the‘l J@W
hol e 107a of the adhesive doubl e-coated tape 107, the filter nain body
104, and the air vent film2105 in the recited order. Therefore, even if
the entering air contains 1 1 SE P 2003 dust or an evaporated organic or

I norgani ¢ substance, the entrance of dust into the disk enclosure can be
reduced to the degree that device performance is not affected, because the
air passes through the filter main body 104 and air vent f|In1105 whi ch
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filter 3] &R ted o LAV b Obhe WererierByj ng the breather filter 102
fronlt%e top cover 100, the adhesive agent of the adhesive doubl e-coated

tape 106 will remain on the top cover 100 or breather filter 102.
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In addition, in the case of disassembling the assembled HDD and
cleaning the top cover 100, it is necessary to remove the
breather filter 102 from the top cover 100. When removing the
breather filter 102 from the top cover 100, the adhesive agent'
of the adhesive double-coated tape 106 will remain on the top
cover 100 or breather filter 102. Therefore, if the adhesive
agent is not removed, the top cover 100 or breather filter 102
cannot be reused. Particularly, since the breather filter 102
is small in size, the operation of removing the adhesive agent
is not easy. If the cost for manufacturing the breather filter

! 102 is compared with the cost required for the adhesive-agent
removing operation, it is difficult to reuse the breather
filter 102 on which the adhesive agent has remained.
Therefore, in the case where the adhesive agent remains on the
breather filter 102, there are cases where the use of a new
breather filter 102 results in reduced cost. When employing a
new breather filter 102, the operation of positioning the
adhesive double-coated tape 106 with respect to the breather
filter 102 becomes necessary.

In view of the points described above, an object of the present
invention is to alleviate the labor of the positioning
operation when attaching the breather filter to the top cover.



breather filter 102 results in reduced cost. Wen enploying a new breather
filter 102,. the operation of positioning the adhesive double-coated tape
106 with respect to the breather filter 102 becomes necessary. |1 \GE@f
t he points descri bed above, an object of the present inventionis to
alleviate the | abor of the positioning operation when attaching the
breather filter to the top cover. - 5 1 1 SEP 2003 Anot her object of the
invention is to prevent the residue of the adhesive agent when renoving
the breather filter fromthe top cover. [Summary of the invention] The
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the top cover by th v e- coate tape. Hence, the
present®® i¥@fRT on el i minates the troubl esome positioning operation by
form-ng a through hole in the top cover and inserting the breather filer
into t hol e. tn ﬁddltlont ? top cover can be fixed by enpl oying
adhesi %T%EYe ok SleXSE *PRJaccordance with the present invention,
there is provided a disk drive apparatus conprising: a rotatable dISk

medi urgf or a%‘%rérrl&tci%r?ed acbﬁiz@h@%ﬁaﬁﬂﬂaﬂt%r hay| {]Qrés heaadtié?ﬁb:[@@&hélg out
or witing ,data fromor to sk nedium an_ e ure %E%n t he
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filter attac ed to th enc osure t rough
hol e. Ghe Hr@RbaﬁWElEam&rl&tww RELFHEESIN LY bR ?sth’é%ﬁ‘éli’rﬁ‘é]f%d so
that the fiHd etops @btveghethd oihberenabosihi® breather filer into the

hole. In addition, the top cover can be fixed by employing
adhesive single-coated tape.

In accordance with the present invention, there is provided a
disk drive apparatus comprising:

a rotatable disk medium for storing data;

a rotatable actuator having a head for reading out or writing
data from or to the disk medium;

an enclosure for housing the disk medium and the actuator; and

a filter, attached to the enclosure, for pexforming air
circulation between the outside and inside of the enclosure;

wherein the enclosure has a through hole for attaching the
filter, and the filter is attached to the enclosure through the
through hole.

The disk drive apparatus of the fpresent invention 1is
constructed so that the filter is attached to the enclosure
through the through - hole formed in the enclosure.
Consequently, a special positioning operation can be eliminated
only by inserting the filter into the through hole. More
specifically, the conventional structure requires the operation



t hrough the through hole forned in the enclosure. Consequently, a speci al
positioning operation can be elimnated only by inserting the fibt Fjﬂ@f
the through hole. Mdre specifically, the conventional structure égﬁ r
the operation 6 11 SEP 2003 of positioning the through hole of the tope
cover with respect to the center of the breather filter, whereas the
present invention elimnates the conventional positioning operation
because a portion of the filter is exposed to the outside through the
encl osure. The disk drive apparatus of the ﬁresent i nventiqn can be
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t he fI%ﬁﬁgﬁgﬁd€ggc§§ggﬁe¥gnce of the chanfered portion of the enclosure.

Therefore the problemof the residue of an adhesive caused conventionally
by adhepiveddoubl €r foat esbpaperwan dfe téki nppasedt bineeseiohe d¢axathen of
the filter is perfqrmed  w a iLve .si - dohaRge HAvEV d he
fil terc?f’ﬂ:ﬁ‘dcg ?iug’tourtgej']?% Ittﬁg g:lgz‘eent l%ncg&nﬁ%%@é(?sohoﬁﬁei m ted&g%rthe
case nmBAt thisd cHssse. LIIMceREXRENER Ban 2aCHaMEerBsr POLFENoALPUAG hthe

?flhesi &Qrt:aﬁeefr\é/:nE:EO%ff Qﬂi@agﬁhﬂougharﬁcﬂﬁé&d ROkt | DN tér t hasenal oSlamegand a
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the flange and a circumference of the chamfered portion of the
enclosure. Therefore the problem of the residue of an adhesive
caused conventionally by adhesive double-coated tape can be
eliminated, because the fixation of the filter is performed
with adhesive single-coated tape.

However, the filter fixing structure in the present invention
is not limited to the case mentioned above. The fixation can
also be performed only with adhesive tape, without forming a
chamfered portion in the enclosure and a flange in the filter.
In addition, in the present invention, a position at which the
filter is provided is arbitrary. For example, the enclosure of
a HDD is usually constructed of a top cover and a base, and in
that case, the filter may be provided on either the top cover
or the base.

In accordance with the present invention, there is provided a
hard disk drive comprising: a magnetic disk for magnetically
storing data; a spindle motor for spinning the magnetic disk; a
rotary actuator rotatable around a pivot having a magnetic head
for reading out or writing data from or to the magnetic disk,
for locating the magnetic head over a desired track on the
magnetic disk; a disk enclosure, including a box-shaped base
with a hole and a cover for sealing the hole, for housing the



hard di sk drive conprising: a magnetic disk for magnetically storing data,;
a spindle notor for spinning the magnetic disk; a rotary actuator

rot at abl e around a pivot having a magnetic head
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desired track on the magnetic disk; a disk enclosure, including a
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provided in circumference of the cover and inclines toward the

through hole. Also, the breather filter is a cylindrical
breather filter having at one end surface thereof a stopperx
pawl which abuts the 1inclined surface. In addition, the

breather filter penetrates the through hole of the cover so
that the stopper pawl is held on the inclined surface.
According to this form, there 1is no possibility that the
breather filter will fall into the disk enclosure, because the
breather filter is supported mechanically on the top cover. 1In
addition, the stopper pawl of the breather filter abuts the
inclined surface, so that the surface of the top cover can be
prevented from becoming uneven.

In the hard disk drive of the present invention, one end
surface of the breather filter is exposed to the outside
through the cover and the remaining portion is positioned
within the disk enclosure. Consequently, the breather filter
can be removed with the disk enclosure constructed. Cn the
other hand, in the conventional breather filter, the entire
filter is disposed within the enclosure, so the top cover and
the base must be separated in order to remove the breather
filter.

In the hard disk drive of the present invention, the one end

one



surface of the breather filter is exposed to the outside through the cover
and the remaining portion is positioned wthin the disk enclosure.
Consequently, the breather filter can be renoved with the di sk 1dnEiPodlY e
constructed. On the other hand, in the conventional breather filter, the
entire filter is disposed within the enclosure, so the top cover and the
base nmust be separated in order to renove the breather filter. In the hard
di sk drive of the present invention, the one end 1 1 SEP 2003 surface of
the breather filter has an air vent hole through which the_air within the
di sk ePerb3afe & the Jnesitderai filser dihgshamedisr Vet oBOéBd; LR dhe

]preat hsﬁhiéh! @k £XC| Wt DN thf@ aEtskvearHclmg_em fe a:apéh | edtbydadhgsi vies taﬁe
romthe iLrcunference _side of the coyer. Since the_adhesive tape.n this
caoe | isafabEbl dmgnbtEbaients afd { HECh Rl EALCEF bo ATt he
adhesi YBeageint ceenbe vl dedis n apgideidngbyheadbesavaertdpé t efxdm orbhiehe top
vaer-c%PcﬁﬁEQEQﬂEée M SPerREesRYer NVERELER, ,rfdlﬁési’&é’v'tg d an
filter for preventing the entrance of dust_iInto a disk drive apparatus,
conpri PR SR8 | 18 208eS I56dyS IRFle199ahiShgteRe: &h&t PERRLER f PEt P ase

W th arpsiguen dfortheusdngstihe faddrar cami bebedysiddder e nreheviinkt ethecase

i nclu t Qn I | de I endi ng upward froma circunference
of thgﬁggﬁg%k %ﬁﬁgkaﬁa&g f"jgn{j}eégf lé?ﬁé%'on a circunference of the bottom
wal |, the housing portion being forned by the bottomwall and the side

val : : Y\l‘ie%dﬁ&&dﬁﬁideﬁrwﬂ%hthﬁﬁp l%@l&?mti ri\tg;re_tﬂtqrmﬂ,s '@ﬂé{ﬁ@hﬁg b?obﬁﬁedd_a ’
orcl oSyEpeLl ol AbeyEohe el Sty e BEenalanis o Mgk
t he t hRbpgkakobe. domphisingterm oflilwer predantbedweforonfikkerana dhsath
for chagulatany A filfetOrABE Witk Hrgaceid tbe hehbeRgwahle Whiher faces
the hoﬂghggﬂ%g§goahe£g§np%%gl¥?f¥£fx%§§éug%ggu8£saa bottom wall, a
side wall extending upward from a circumference of the bottom
wall, and a flange formed on a circumference of the bottom
wall, the housing portion being formed by the bottom wall and
the side wall.

When the filter of the present invention 1is attached to the
enclosure through the through hole formed in the enclosure of
the disk drive apparatus, the ‘flange can be held on the
enclosure portion around the through hole.

In the filtexr of the present invention, wherein a path for
circulating air is formed in a surface of the bottom wall which
faces the housing portion, the path being constructed of a
groove extending from the circumference of the bottom wall
toward the center of the bottom wall. When air flows into the
disk drive apparatus, the air circulates from the
circumferential side to the center and then reaches the filter
main body. 1In addition, the bottom wall is able to have an air
vent hole, which penetrates the bottom wall and reaches the
circulation path on the circumferential side.

In the disk drive according to the present invention, whether
or not the filter is appropriately attached to the enclosure
can be determined by measuring the pressure within the



groove extending fromthe circunference of the bottomwall toward the

center of the bottomwall. Wien air flows into the disk drive apparatus
the air circulates fromthe circunferential side to the center ant!ShBA003
reaches the filter nmain body. In addition, the bottomwall is able to have

an air vent hole, which penetrates the bottomwall and reaches the
circulation path on the circunferential side. In the disk drive according
to the present invention, whether or not the filter is appropriately
attached to the encl gsur can be determ ned by neasuring the pressure
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encl o ure througa éhe fi ter;cﬁggsurln ressure W thin. the enclosure; and
udgi P T BEAVaed TRl (eoE NS HESE FHESIRH CCOMFe RS oF e nSEPhe
filterofhias been appropriately attached. [Preferred enbodi nent] An exanple
of applying a disk drive apparatus of the present invention to a hard disk

drive (HDD) 1. will hereinafter be described with reference to the
dramﬁd@§?5$%r%ﬁénﬂD®F1§9Fﬁ@PF8656B€nFH§ BRCARSHEGNTRURNAD &ehdddt8Tin the
formof a shallow box is sealed with a top cover 3, as illustrated in

Fi gur . e n r.3 onstitute a disk
enclogﬁ?%sgfgiggggggfggéigggﬁﬁngQE %ﬁ§1§§§§?'sﬁP ace of the top cover 3.
The gasket 5 is constructed, for exanple, with fluorine-contained rubber.

The topudgiry, 3basescioaned voltideoftbase Mhddwaugh pihes gasketwbeshet hat the
di sk eﬂgkoﬁHéefﬁltér has been appropriately attached.

[Preferred embodiment]

An example of applying a disk drive apparatus of the present
invention to a hard disk drive (HDD) 1 will hereinafter be
described with reference to the drawings.

In the HDD 1, the top opening of an aluminum alloy base 2 in
the form of a shallow box is sealed with a top cover 3, as
illustrated in Figures 1 and 2. The base 2 and the top cover 3
constitute a disk enclosure 4,

A gasket 5 is stuck on the lower surface of the top cover 3.
The gasket 5 is constructed, for example, with
fluorine-contained rubber. The top cover 3 1is screwed to the
base 2 through the gasket 5 so that the disk enclosure 4 is
hermetically sealed.

Within this disk enclosure 4, a spindle motor 6 of a hub-in
structure is provided at approximately the central portion of
the base 2, as 1illustrated in Figure 2. Magnetic disks 7,
which consist of a glass or aluminum substrate, are stacked
coaxially through spacers (not shown) and fixedly mounted on
the upper surface of the hub (not shown) of the spindle motor 6
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hermetically sealed. within this disk enclosure 4, a spindle notor 6 of a
hub-in structure is provided at approximately the central portion pf SEPRg3
base 2, as illustrated in Figure 2. Magnetic disks 7, which consist of a
gl ass or alum num substrate, are stacked coaxially through spacers (not
shown) and fixedly nounted on the upper surface of the hub (not shown) of
the spindle notor 6 - 10 1 1 SEP 2003 with a top clanp 8. The nmagnetic
disks 7 are driven to rotate by the spindle notor 6. in addition, an

act uat or, ﬁ is%ovi ded wthin the disk. encl osure 4. 'Slgﬂs actuator 9 has a
magnet ¢ the ol B r dRG AGIRSE 16r PESKG, Tatahi§ LFIhEEentP | °%pport ed
at 1tsbyi nher spdnafle peotiorore.on the base 2 through a pivot shaft 11 so

that it is free to rotate on the pivot shaft 11. The actuator 9 is

provi ded at the other end thereof with a voice coil motor, (VCM coil and

i s rot dled A id 1¢OM 180 prastiwiiePm thi nig hepepside@ncy syt 4thehi@dksk
cooper aheg oehulrie the VEMigOidctvAted & (K ShRwghedicaneadcuid foardats
attached _an t he %xteri.%r. surface éjcower surfaace). of the b%ss 2..This card
is foFfBG % 028% e¥rdhdlPar 8hapttRo Pt 19 cdver SURRPF 6P AL +xFerior

sur f acéngkriieslibase riiputomntheubpse 2f talreaghi @ piowdr shefgnalk, setc.
for driryRO ;ADLQL Sfr @& €L PELERLTRI RELYRER i vihte Faffd and, t he, Spiodh e opt or

6. In addition, Jnput and outsut of elecCtric pawer and signhals, for power

to thedVém dHIVIdRR Fheth8agdtaRd wict &hGEECL: D B YRLGRrFRTHHEICHYT t he
magnet i(¥CipacdiQ, aarce jerifotaesd bep weewnclt he2 caproaided heitlhin vaherdBsk The

i nput 4 b h 19, ‘performed vi
| npu %%@1%%%&‘% éﬁcﬁmﬁ‘ﬁ]}g é&%%e%aart%sa%qt% EnedGbial@l . are perforned via a

fl exi ble cable of thi's enbodinent is a disk drive
apparatus called a head | oadi ng-unl oading type. The head | oadi ng-unl oadi ng
type HDDcards psetd fstiowro) diasg ahecimniuiat obolradat asramrddiosk ©83 when not

oper at @Qy S NG PPELEL | PRowbPe sAGEUREST o IthdTBYED 2.  tThis card is
formed into a rectangular shape so that it covers half of the
exterior surface of the base 2. Input and output of electric
power, signals, etc., for driving motors, are performed between
the card and the spindle motor 6. In addition, input and
output of electric power and signals, for power to the VCM coil
and the read and write operations to be performed by the
magnetic head 10, are performed between the card and the
actuator 9. The input and output, between the card and the
actuator 9, are performed via a flexible cable (FPC}).

The HDD 1 of this embodiment is a disk drive apparatus called a
head loading-unloading type. The head loading-unloading type
HDD 1 is used for holding the actuator 9 at a ramp block 13
when not operated. During operation, the actuator 9 is driven
so that the magnetic head 10 is moved from the ramp block 13
toward the magnetic disk 7 and located over a desired track on
the magnetic disk 7.

The base 2 has a circumferential wall 2a extending upward from
the circumfexrence therecf. The base 2 1s divided into a
plurality of regions. That is, the regions surrounded by the
circumferential wall 2a include a disk housing chamber 2b,
which serves as a medium housing chamber for housing a disk
assembly consisting of the magnetic disk 7 and the spindle
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so that the magnetic head 10 is noved fromthe ranp block 13 toward the
magnetic disk 7 and | ocated over a desired track on the rragnetlc dl'f%Elgiﬂll'i
The base 2 has a circunferential wall 2a extending upward from
circunference thereof. The base 2 is divided into a plurality of regi ons.
That is, the regions surrounded by the circunferential wall 2a include a
di sk housi ng chanber 2b, which serves as a nedi um housi ng chanber for
housi ng a disk assenbly consisting of the magnetic disk 7 and the spindle
- 11 1 1 SEP 2003 notor 6 for rotating the magnetlc disk 7, and an
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filten case IpcLs £ONSLLUELRAGOL agetteylar bottomvall 153, a

eérenti a endln upward fromthe circunference of the
bottomwal |l 15a, and a flange 15c for med on the circunference of the

CerUnfE@@ﬁé|3|1wabh-EﬁploﬁedﬂﬂéiﬂﬁﬁcﬁﬂwéEﬂiewe@f grneoveedbnér €xteadi ng
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constructed mainly of a filtexr case 15, a filter main body 16
to be housed in the filter case 15, and an air vent film 17 for
covering the upper surface of the filter main body 16. Figure
4 shows the upper surface (Figure 4A) and lower surface (Figure
4B) of the filter case 15.

The filter case 15 is constructed of a circular bottom wall
15a, a circumferential wall 15b extending upward from. the
circumference of the bottom wall 15a, and a flange 15c¢ formed
on the circumference of the circumferential wall 15b. A
circular-arc air vent groove 15al, extending from the
circumference of the circumferential wall 15b toward the
center, is formed in the lower surface of the bottom wall 15a.
Note that the upper surface of the bottom wall 15a in the
filter case 15 refers to a lower surface in Figure 3, while the
lower surface means an upper surface in Figure 3. An air vent
hole 15a2 is formed at one end of the air vent groove l5al so
that it penetrates the upper and lower surfaces of the bottom
wall 15a.

Adhesive double-coated tape 18 is bonded on the lower surface
of the bottom wall 15a of the filter case 15. Therefore, the
air vent groove 15al forms a closed space between itself and
the adhesive double-coated tape 18. However, since a through
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center, is formed in the |ower surface of the bottomwall 15a. Note that

t he upper surface of the bottomwall 15a in the filter case 15 ref $ @Qf
| ower surface in Figure 3, while the [|ower surface neans an upper su E

in Figure 3. An air vent hole 15a2 is forned at one end of the air vent
groove 15al so that it penetrates the upper and | ower surfaces of the
bottom wall 15a. Adhesive doubl e-coated tape 18 is bonded on the | ower
surface of the bottomwall 15a of the filter case 15. Therefore, the air

vent gr e l15al.fornms a closed space between itself and the _adhesive
doubl P& gﬁe%ﬁ% ape I®rmEsweierthe i eRtar t AfotgR adbesiye)dapplenggatshe 18a
i s forreged nlg heaseshewnofir i uiiesi vea dpubt ogoabedespopeiig, tastaligwn in
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this air vent hol e i.n the
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fixed vignt heleihExd2e doubl e- coat ed tape 18 bonded on the |ower surface
of the bottomwall 15a. Then, the air vent film17 is stuck on the upper

surfac in_Fjgure 3), of the filter main _bod In this manner, the
conpongﬁ%% 5+Lg?ﬁt@5¢é{eﬁoﬁﬁt8 IﬂﬁaWﬁ%ﬁﬁ%er¥FFPthf4f#%%ﬁﬁe%a%eaﬁé 6 are
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br eat her f er %4 at e top cover
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body 16. In this manner, the components are integrated into
the breather filter 14.

Figures 5 and 6 are diagrams for explaining a method for
attaching the breather filter 14 to the top cover 3. Figure 5
is a part-perspective view showing how the breather filter 14
is attached to the top cover 3; Figure 6 is a part-sectional

view showing the breather filter 14 attached to the top cover
3.

As 1illustrated in Figures 5 and 6, a through hole 3a for
attachment of the breather filter 14 is formed in the top cover
3. The through hole 3a has a chamfered portion 3b at its
circumference. If the breather filter 14 is inserted into the
through hole 3a of the top cover 3, the flange 15c of the
filter case 15 is brought into contact with the chamfered
portion 3b. Therefore, the flange 15c sexrves as a stopper pawl
so that the breather filter 14 is supported mechanically on top
cover 3 while being penetrated through the top cover 3. In
this state, adhesive single-coated tape 19 with a through hole
1%a formed at the center thereof is stuck on the breather
filter 14 and the top cover 3 so that the breather filter 14 is
fixed to the top cover 3. As will be clear from Figure 6, a
portion of the breather filter 14 is exposed outside the top
cover 3, that 1is, the disk enclosure 4, while the remaining
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attachnment of the breather filter 14 is forned in the top cover 3. The

t hrough hole 3a has a chanfered portion 3b at its circunference. |If the
breather filter 14 is inserted into the through hole 3a of the t0p1qﬁﬁ?ZW3
3, the flange 15c of the filter case 15 is brought into contact with e
chanfered portion 3b. Therefore, the flange 15c serves as a stopper paw

so that the breather filter 14 is supported nechanically on top cover 3
whi | e being penetrated through the top cover 3. In this state, adhesive
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flltertEBelégexposed to the outside by the t hrough hol e 19a of the

adhesi ve single-coated tape 19. VMen the air within the disk enclosure 4
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outsﬂde arr sk encl osure’4 pecause of
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18a of t‘tlge &dpgiséé/e d%}pl Eﬁgo%tt%%rt aﬁ)gn&?’ w‘iulé% f{}ké e%u%iiﬁebotﬁ/r flows
into the disk enclosure 4 because of a fall in the temperature
within the disk enclosure 4, the outside air passes through the
air vent hole 15a2, the air vent groove 15al, the through hole
18a of the adhesive double-coated tape 18, the filter main body
16, and the air vent film 17 in the recited order. Thereiore,
even if the entering air contains dust or an evaporated organic
or inorganic substance, the entrance of dust into the disk
enclosure 4 can be reduced to the degree that device
pexformance is not affected, because the air passes through the
filter main body 16 and air vent film 17 which have activated

i charcoal as their main component.

The HDD 1 according to this embodiment eliminates a special
positioning operation when inserting the breather filter 14
into the through hole 3a of the top cover 3 to fix the breatherx
filter 14 through the through heole 3a. The aforementioned
conventional HDD regquires an accurate positioning operation to
ensure that the through hole 100a of the top cover 100
coincides with the air vent hole 103a3 of the breather filter
102, whereas in the present invention the lobar of the
positioning operation 1s extremely reduced. In this
embodiment, the conventional positioning operation becomes
unnecessaxy, because a portion of the breather filter 14 is
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16, and the air vent film17 in the recited order. Therefore, even if the
entering air contains dust or an evaporated organic or inorganic
substance, the entrance of dust into the disk enclosure 4 can be T §ER QSR
to the degree that device performance is not affected, because the air
passes through the filter main body 16 and air vent film 17 whi ch have
activated charcoal as their main conponent. The HDD 1 according to this
enbodi ment elimnates a special positioning operation when inserting the
breather filter 14 into the through hole 3a of the top cover 3 to fix the
br eat exxpofédtentiddehtbaghopheovkrodgh hol e 3a. The af orenenti oned
conventional HDD requires an accurate positioning operation to ensure that
t he through hol.e 100a of the top cover 100 coincides with the air vent
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Therefore, after the breather. filter 14 be nre ved q%1 ggh qp
cover BB etﬁQPbﬂE§Y%Er fi P& breatdithett E%%dl FR8u ??%ﬁ Y-
operatpenfofmuegnvamgopheaadbasKme agmnvlnghehebr&dﬁéEmvélhgent14 C&ire be
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he tog cover |ng t eS| e S|n e co ed ta ape 19 50 t he
operat fahter 14 1nto the through hole 3a of top cover 3 &n

sticking the adhesive single-coated tape 19, sc the operation
is extremely easy.

The HDD 1 of this embodiment is constructed so that the
breather filter 14 is held on the chamfered portion 3b of the
top cover 3. There is no possibility that the breather filter
14 will fall into the disk enclosure 4, when the HDD 1 is
constructed. On the other hand, the conventional HDD is
constructed so that breather filter 102 is fixed to the lower
surface of the top cover 100 by the adhesive double-coated tape
106. Therefore, it cannot be said that there is no possibility
that the breather filter 102 will fall into the disk enclosure,
when adhesion of the adhesive double-coated tape 106 is not
perfect.

" Furthermore, while the conventional ©breather filter 102
requires the air vent grooves 103al and 103a2 to be formed on
both suxrfaces of the bottom wall 103a, the breather filter 14
according to this embodiment is satisfied if it is formed only
the lower surface of the bottom wall 15a. Therefore, the
filter case 15 can be easily manufactured. For example, in the
case of manufacturing the filter case 15 with resin by
injection molding, a metal mold for injection molding can be
readily manufactured.



Is extremely easy. The HDD 1 of this enbodiment is constructed so that the
breather filter 14 is held on the chanfered portion 3b of the top cover 3.
There is no possibility that the breather filter 14 will fall intpSEMei03
di sk encl osure 4, when the HDD 1 is constructed. On the other hand, the
conventional HAD is constructed so that breather filter 102 is fixed to
the lower surface of the top cover 100 by the adhesive doubl e-coated tape
106. Therefore, it cannot be said that there is no possibility that the

breather filter 102 wil] fall into the disk enclosure, when adhesion of
t he adhesi ¥BDddumeciskined tap&hige ambosgmengeriaet theuedvantsoge, Wit e t he

convenyhongr br gat heotf i Idiee 1P92eatpEpi r ¢51%ke airs VeRhsar pewes L03aly and
103a2 to be forqgf og qith surfaces of_. the b?{ton1mall 103a, the breather
TFathgtPo

filterdBREORLEY sCBRHSEVRENL? | §38afiSsfIEFPE | BYi SN Dl y
t he | oaver pue$seeeofvithénbdticomivd |erdlansikher£&£f or #hishadvanteere caskl 15

can DonEASLYL ABPUACIAL ey ERN ARITRL L WA o CROSspLL BRI acturi ng the

filter case 1 resin i njection nolding, a neta for injection
nol di ng can be readily manufactured. - 15 1 1 SEP 2003 The HDD 1

gccordirj)@?:@ 1L Di slsermodtéagmb;nhasudﬁeagadwm_t agatkhain mgéhewh@rtheag dihe o
r eat er X ropr.i at 0. 0 r can be
gr aspgrgr5 %yltltr%%asbulgeﬁan%%srai ?ggFggsﬁl%e %9 hlg)%e:n heﬁ%%/%(%(tle%%ﬁoéufgg%%%g?ﬁi sto
advantblg® WPpl covereihaif etepéedescrivfl Whah toéreh@mse 2 oaPHe tdhealiays.

Fi gur ecdvet S3 aa £ ag4 AMSAN O NGe t RerméeiCaily Wesheahet her or not the
breather filter 14 has been hernetically attached to the top cover 3 is

tested. Note that the base 2 and the top cover 3 are assuned to be
her retAgallbdusdaiaded AbYi | anstarned by ahlguyew iy Fisggtdaon2, feueei o f orce

is  exeképele@nohherid epkBRENE! tEI1th: The aithad BRI khenth Skhe disk
enclosure 4 flows out of the disk enclosure 4 through the
breather filter 14, as shown by arrows. With the suction force
exerted, the pressure within the disk enclosure 4 1is measured
by a pressure gauge 20.

Here, assume that when adhesion by the adhesive single-coated
tape 19 is proper, the measured pressure within the disk
enclosure 4 is Pl. Also, assume that adhesion is insufficient
because of dust 21 present between the adhesive single-coated
tape 19 and the top cover 3. Since air flows from the outside
into the disk enclosure 4, as shown by a solid line arrow in
Figure 12, the pressure within the disk enclosure 4 measured
with the pressure gauge 20 becomes P2 differing from Pl.
Assuming the air pressure outside the disk enclosure 4 is P, a
differential pressure between the pressure P and the pressure
P2 becomes smaller than that between the pressure P and the
pressure Pl. Thus, in this embodiment, the pressure within the
disk enclosure 4 varies between the case where adhesion by the
adhesive single-coated tape 19 is appropriate and the case
where it is inappropriate. Thus, whether or not the breather
filter 14 has been attached appropriately to the top cover 3
can be checked by applying pressure within the disk enclosure 4
through the breather filter 14.

Because the breather filter 14 penetrates the top cover 3 and
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enclosure 4 flows out of the disk enclosure 4 through the breather filter
14, as shown by arrows. Wth the suction force exerted, the pressure

within the disk enclosure 4 is neasured by a pressure gauge 20.
assune that when adhesi on by the adhesive single-coated tape 19

single-coated tape 19 and the top cover 3. Since air flows from

Her e

ﬂsl&&&ﬁ%ﬁ
t he measured pressure within the disk enclosure 4 is Pl1. Al so, assune that
adhesion is insufficient because of dust 21 present between the adhesive

t he

outside into the disk enclosure 4, as shown by a solid line arrowin

Fi gur dslattaehedessurtghai thipn adverdi 3k endllosurat 4a ipasanedconirt
pressuify %@d bge%&anP%ndlaIéﬂﬂl% ff&ﬂtﬁ’é ﬂé»%se@ 3g rt

HE rtdre

§ @AHrlq RRSSUre

out si de th%g gk enclosure 4 is P, ferent al ressureqbetmeen t he
nd

pressfe B

tRE prRSiQFBTep béﬁ’orré?esnBJfP@Fh?Harihtlﬁaetl bétween ¥He

pressmn&nda:amhﬁ herepl £sssr etd. Jhosemént ibhed enbetkdeidn the pracoy e
whh i i SkognaisuE fold L | 25 bebuEeR e Sa8E WOPT ©ACKEN DY

adhesiVe 51 nyl e- coa i s app roprlate a

wher e

i nappiRsPTh Rre. waé,lemﬁét Héas oreadt depexpbedt bt fille @respurss WHadhin
att achafk apEMr edlcalogre t e t8p 16@(3/1%:3&3 hgﬂn applakaeked bdfamﬂdﬁlrtga

pressure within the_disk, enclosure 4
Becaui i e b?:gl

t he Breather filter

S nSF0e; Aea e fbngePalts PREZPIRS

2003 ipregswcheto toheheéisbpevodesuBe &-fl ow of air can occur from the
attached portion in addition to the flowof air in and out of the disk

encl osure 4 bgtb at her fi terf14 This enbodi ment reall es

aforeﬁﬂht?%ﬂe by"t &REnG

OXFPEHAGN T THY SHOWTGH &45ed

t

occur Tatltdme atOTZach@hletpert icon. ndthi Ithe tbhastheen fddser beeR t has theen
preSSLgﬁ%%gfli@teifef%%h %C'myr@o LSvEedygad c%n%mplﬂecqié%t@d it on

force

he g embegaeqt can Geled?

Figure 13 shows the state in which adhesion by the adhesive
double-coated tape 106 in the conventional breather filter 102
is insufficient because of the presence of dust 21. Assume
that as with this embodiment, suction force is applied to the
breather filter 102, as shown by an arrow. The air within the
disk enclosuxe passes through the breather filter 102 and flows

to the outside. However, in the case where adhesion by
adhesive double-coated tape 106 is insufficient, the air

the
not

being passed through the breather filter 102 also flows to the
outside, as indicated by a so0lid line arrow. Assume that the

pressure at this time, measured with the pressure gauge 20, is

P3.

Also, assume that pressure, measured when adhesion by

adhesive double-coated tape 106 is inappropriate, is P4.

the
This

pressure P4 is compared with the pressure P3 in the case where

adhesion by "the adhesive double-ccated tape 106

is

inappropriate. In the case where adhesion by the adhesive

double-coated tape 106 is inappropriate, the air not bkeing

passed through the breather filter 102 also flows to
cutside. This air 1is originally the air within the

the
disk

enclosure, so the pressure P3 1is the same as the case where
adhesion by the adhesive double-coated tape 106 is appropriate.

- 17 -
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On the other hand, in the aforenentioned conventional breather filter 102,
whet her or not the breather filter 102 has been appropriately fixed to the
top cover 100 cannot be detected as this enbodi nent can detect. #ﬂgﬁﬁbmﬂﬁ
shows the state in which adhesion by the adhesive double-coated tape 106
in the conventional breather filter 102 is insufficient because of the
presence of dust 21. Assune that as with this enbodi nent, suction force is
applied to the breather filter 102, as shown by an arrow. The air within
the disk enclosure passes through the breather filter 102 and flows to

t he oltheitdels HEMveguain Phe ciberahere, adheshen cloyviemd icadledinesther

doubl eric0atedh hapea18@reeti NHUTHL I fMes 1di6 et f&bheq bﬁ?nﬂh%a%ﬁﬁﬂastihf&ugh.

t he bre%égfrAégﬁﬁgé 102 ali8 flows to é?e outside, as indjcated by a solid
line &FYnE7 t F3Pe hd 6o cAMRe 4i° t ARSertRe, R¥8Burkd WHEFSHE
presswilgaugehelisls &i%clddwmos Bsamewsddwad. pressure, neasured when
adhesi on by the adhesive doubl e-coated tape 106 is inappropriate, is P4.
This pressure P4 is conpared with the pressure P3 in the case where

adhesivnilsy, t A ddHdsi SBPLeSLBERt cohhed HMPe has been riginwihedt s 1an t he

case vhemprahesi @hebydidie adiesi uppadaulke- aont egh-do@et 19Gvehtion is

i napprapri ate Ihebglr noé.ggl Eg Fassed th ought he g'iaeat %r filter 102

al so f1owds PP Hut 5P a8 LS KhiE 4FF FEPBFRASPRaP g?e%’h A0 HRRhiEHY di sk
encl osur §ilsert msprwslante V3 ithet hyesdiherasfihberadd .wheiln aalthidsicon by
the adhpshegilowhlee-6P84 Eflet 2R 11@6 | 54 aRRY OPR i §t @mbodhifient 1nsEP 143 That
is, P3 equ IsdP4. T\[}ergfore in ghefcogventlo al .breat hg’r filter 102, a
def ect2FHATHE SR eEPONTBRr FOYREA b T t hRSalRBstve itaBaNI 88 84-aFPESHE 06
cannottihe kiesecied even if pressure wthin the disk enclosure is .nmeasured.
VWiile, in this enbodi nent, the HDDl1 has been described as an exanple of

the disk._drive apparatus,.the esent invention is
[Advantage£p0£ the' inven {on]

As has been described above, the present invention is capable
of reducing the labor of a positioning operation reguired in
attaching the breather filter to the top cover. The present
invention is also capable of preventing the residue of an
adhesive agent when removing the breather filter from the top

cover.

3. Brief Description of the Drawings:

’ Figure 1 is a perspective view of a configuration of a disk
enclosure constituting the HDD of this embodiment;

Figure 2 is a perspective view of the interior of the HDD of
this embodiment;

FPigure 3 1is an exploded perspective view of a breather filter
of this embodiment;

Figure 4A is a plan view showing an upper surface of a filtexr
case constituting the breather filter of this embodiment;

Figure 4B is a plan view showing a lower surface of the filter
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al so applicable to disk drives apparatus other than HDD1 having a filter
equi valent to the breather filter 14. in addition, although the breather
filter 14 in this enbodi ment has been attached on the top cover 31qmgpmﬂg
HDD 1, it may be attached on the base 2. [Advantages of the invention]

has been descri bed above, the present invention is capable of reducing the
| abor of a positioning operation required in attaching the breather filter
to the top cover. The present invention is also capable of preventing the
resi due of an .adhesjve ent when renppving the breather filter fromthe
top &6 .C@S@?%Flﬁsgﬁ‘?;?’r’%ﬁt]&?rtFnélﬁfgv\ﬁ’ﬁgghl?i PeIAMERE . perspecti ve
view of a configuration of a disk enclosure constituting the HDD of this
enmbodie .~ FEQur i i e V] of .t interio f th ) of
this enm gfdt;ene%t lﬁsﬁl éurpza%t_ipbgéa exepl}l‘g%egﬁggr ésgle()rg"ﬁn\#; ]\%%wrtg ag]befae‘éﬁer
filteflldiex hiis enperiFedt LOFi ge e tOR i 6oweD| 4 \dewpxdhond e g Wik hupdeis

surf acepfdandnt § er case constituting the breather filter of this

enbodi ment; Figure 4B is a plan view showing a | ower surface of the filter
-- 18 1 1 SE P 2003 case constituting the breather filter of this
enbodififsntye Fhguree 8§ ipsird s&Ectt-iperdpeci &we shbsinghahiengshatet He biteiatther
filteny t:Qp i C a j i :§ﬁ$gq t;

Fi gurg:ﬂggi%f%&]g??-gqé??gnal% vaﬁfe:%//va%sméoc\{/]viﬁg ?ﬁg rsll't%‘gt \goit‘;néllmmr?:ha t he r{r]%'nat her
filterdd &t h‘:é‘Eb‘?‘g“{‘%tiop cover in accordance with this enbodinent;
Figure 7 is a plan view show ng the | ower surface of a conventional top

cover piffpie B I an explgied Res SRaGWI%G VERW SHGULPY guppRxENtd pnal

conventional top cover;

Figure 8 is an exploded perspective view showing a conventional
‘breather filter;

Figure 9A is a plan view showing an upper surface of a filter
case constituting the conventional breather filter;

Figure 9B is a plan view showing a lower surface of the filter
case constituting the conventional breather filter;

Figure 10 is a part-sectional view showing the state in which
the breather filter is attached to the conventional top cover;

Figure 11 is a part-sectional view showing the conventional top
cover;

Figure 12 is a diagram for explaining an adhesive test for the
breather filter of this embodiment; and

Figure 13 is a diagram for explaining an adhesive test for the
cenventional breather filter.

[Description of symbols]

1 ... Bard disk drive (HDD)
2 ... Base
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breather filter; Figure 9A is a plan view show ng an upper surface of a
filter case constituting the conventional breather filter; Figure 9B is a
pl an view showing a | ower surface of the filter case constituting the
conventional breather filter; Figure 10 is a part-sectional Viem,shﬁﬂjEp
the state in which the breather filter is attached to the conventibha ﬂ&B
cover; Figure 11 is a part-sectional view show ng the conventional top
cover; Figure 12 is a diagramfor explaining an adhesive test for the
breather filter of this enbodinent; and Figure 13 is a diagramfor

expl aihi ng- dFCRAPREEVe test for the conventional breather filter.

[ Descri ptionppdk soymdobshrd Hard disk drive (HDD) 2 ... Base -- 19 1 1 SEP
2003 3 ... Top cover 4 ... Disk enclosure 5 ... Gasket 6 ... Spindle notor
7 ... Magnet$eSKEEk 8 ... Top clanp 9 ... Actuator 10 ... Magnetic head
11 .. .6 PivotSpimdiie Iifotor Voice coil nmotor (VCM 13 ... Ranp block 14 ...
Breat her fil .ai-Fllter case 15al ... Air vent groove 15a2 ... Air
vent Eﬁlé"l%gég?éifl?%?ﬁnain body
... Top clamp

9 ... Actuator

10 ... Magnetic head

11 ... Pivot shaft

12 ... Voice coil motor (VCM)

13 ... Ramp block

i4 ... Breather filter

15 ... Filter case

15al ... Air vent groove

15a2 ... Air vent hole

16 ... Filter main body

17 ... Air vent film
18 ... Adhesive double-coated tape
19 ... Adhesive single-coated tape
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17 ... Air vent film18 ... Adhesive doubl e-coated tape 19 ... Adhesive
singl e-coated tape 11 SEP 2003 What is clained is: 1. A disk drive
apparatus, conprising: a rotatable disk nediumwhich stores data; a
rotatabl e actuator having a head which reads data fromand wites dpy&EPQ03
t he di sk nmedi um an encl osure whi ch houses, the di sk nedi um and the
actuator; a filter which is attached to the enclosure and allows air

ci rcul at waatbes wekbninieAeiput si de and i nside of the enclosure; wherein the
encl osure has a through hole intended for attachnent of the filter, and
the filter is attached to the enclosure through the through hole; and
wherei n yhe e@Pb@éHr&nﬁé§a§Ea§éE@§jka@?ﬁgifgﬁd portion around a
circunference of the through hole; and"the filter has a flange that is
conpl enent apyatablshapekt vedhen whlhighf erecspdataon; and the fl ange abuts the

char ored ROILam o2 Lok (e, paraLus ol icla Lo e gl Ui Fi1 e

is nounte 0 e enclosure wt esi t he
fl ange amdidepatdticonocothéheieneledsttie circunscri bing the chanfered
portion. 3. Azfisk drhve, CQ%Prising:, a nedia disk for storing data; a

spi ndl e ABt BT Ep I ANF R THE SmafhetitE rSkum £A1h ey 2882 kR%r havi ng a
head for ar epdliveg dabscd r o8 antdashiehi NG gt acheibherdredha diiskwsand.,a pivot
for pivoting relative to the nmedia disk and locating the head with respect

to a desFrEgi3%kaP BRTYREN ndth &udss®e am¢ di sk encl osure containing the
medi a di sksibddeSpNAdLE-104 0. wBBg-{,he rotary actuator, the disk

the enclosure has a through hole intended for attachment of the
filter, and the filter is attached to the enclosure through the
through hole; and wherein

the enclosure has an exterior chamfered portion around a
circumference of the through hole; and

the filter has a flange that is complementary in shape to the
chamfered portion; and

the flange abuts the chamfered portion.

2. A disk drive apparatus of c¢laim 1, whexrein the filter is
mounted to the enclosure with adhesive tape on a circumference of
the flange and a portion of the enclosure circumscribing the

chamfered portion.

3. A disk drive, comprising:
a media disk for storing data;
& spindle motor for spinning the magnetic disk;
2 rotary actuatcr having a head for reading data from and writing
data to the mediz disk, and a
pivot for pivoting relative to the media disk and locating
the head with respect to a desired track on the media disk;
a disk enclosure centaining the media disk, the spindle motor,

and the rotary actuator, the disk

-21-




-21 11SEP2003 encl osure including a cover having a planar surface, a
chanfered recess in an exterior of the planar surface having an |ncI|ned
surface, and a t hrough-hole in the inclined surface that is C|rcum§£|
by-the chanfered recess; an integrated breather filter having a nmain body
with an air vent filn1on end and a stopper paw on an opposite end, the
stopper paw having a planar surface on one side, an I nclined surface on

an opposite si I t ndj th rethroug the i.n_body; and
wherein the bf%g?ﬁggge Q%%gdlg n%hn%éﬁ% ‘Sécur &d to ?ﬁe 0338FEMAfh t ape

havi ng achﬁmﬁgkedcnakﬁnglﬂfaadhe&uﬂer 5ﬂch that the main body of the
breather filter ocat ed ! t he through-hole, .the_inclined surfaces of

t he chanferedt¥5%e§ a3t ﬁﬂﬁ‘§F8pd@?”ﬁﬁMAaﬂlr%ﬁ?F?e ertf4dé°&nd FKut 2each

other, and theplaparnsik f acesnof i dhancaveliread tihe SLORACELRAW i K
essentlally flush with each other.
by the chamfered recess;

an integrated breather filter having a main body with an air wvent
film on end and a stopper pawl

on an opposite end, the stopper pawl having a planar surface
on one side, an inclined surface on an opposite side, and a hole
extending therethrough te the main body; and wherein the breather
filter is mounted and secured to the cover with tape having =a
single coating of adhesive, such that the main body of the
breather filter is 1located in the through-hole, the inclined
surfaces of the chamfered recess and the stopper pawl directly
engage and abut each other, and the planar surfaces cf the cover

and the stopper pawl are essentially flush with each other.



