‘o "#%$%e3eDB: : ; \ =L=A6ATDBdp5 10 15 20 25 - 1 TITLE OF THE | NVENTI ON DI SK
DEVI CE BACKGROUND OF THE I NVENTION This invention relates to a disk
device provided with an air intake and exhaust nechanismfor restricting
changing of the internal air pressure of a housing. As a conv i IRk
. device including an air intake and exhaust nmechanism for exammmmmmmmmmmmm
follow ng device is well known: a bell ows-shaped expandabl e contahﬂﬁﬁ,is
attached to an outer surface of a filter whichis provi ded at the housing
of the device (as disclosed in, e.g., Jpn. Pat. Appln. KOKAI Puhli i
No. 3-266285). The contai ner expﬁgds/ contracts in accor dancejmmmmmm@mm
variation of the internal air pressufofIihe! WOTHY and th
the outside air gﬂgﬁqi?yfﬁg ng the housing when the internal air pré®¥%fre of
t he housi ng vari es. wever, in the above device, it is necessary to

provi de space for attaching tﬁ%CR%hb%W%‘% rgﬁ% ?ﬁegﬁ&gghe container to the

outer surface of the housing. This I's con i rement of
providing a smaller mmuﬂmﬁm@%M£ﬂ£ks@o%@H&ﬁ§@%§%% fqddy the
case where water absorptive resin or the like is provided in e ‘cont ai ner
as shown Bn Fl GwithofanJpiir RattalAPpiny HKOKAstPWRldcatign ANg. 3-266285, it
IS necessary to provide a relatively - 2 large space for

expansi on/ cont r etsitari cafi nicheheontiaignert thy tikaldmia ahepydiatd o of the
air pressure in the housing exceeds the tolerable [imt of the 5

bel | ows- shaped éxp&N&dBige contai ner, the container is broken. In order to
avoid this, if the size of the container is increased to ensure a
sufficient volune, aASafg&ersigadd analr ehiuik etk ticadoonimtiate arheaicont ai ner .
10 BRI EF SUMVARY gF THE | NVENTI ON The object of the present invention is to
provide a di sk dBYPEE PRI GANAYSin MEicharndsike favd esammlst, ridehani sm whi ch

At ended Tunct SRLLPATT BRGGFSL cafiedin DGy BEIHR ShERSK. devi ce
i ch 01 Sk- hSREH RERT GmrL PO BEABEy SBRO Ry a8 PR ARt ho
i oh 15 bonded oot heogrek At and S PHeR” g ST oS GV U bet wen
211Gty commum Caci hg LR Che hotLrng. Safd RaE Aol BRE M S

changeabl e to cbupensatechono253chargisng .of Thie Jopkgrhnal. alkk pgssure of
the housing. Also, in order to attain tﬂe OEF%CFPQE%&%gﬁ %éﬁ%&g%2§cording
to anothkd aspectnvrathe pneaesbrdancd wiBWEeRLIrQRtGOMPLISeSe 8 et dnit in
whi ch a di sk shaped nmediumis rotatably provided in a flat housing of the
disk unit; a flatrbagegsdayei n€l biengoastanmuandatihas beleeerd2a)nai rtightly
comuni cating with 5 the housing of the disk unit, the flat bag having a
vol ume which i sCeéhahgeaplies foomospeasang tbe tbasdinggwdknamrhent ernal air
pressure of the, housing; and air intake and exhaust val ves (46, 48)
configured to thﬂEGBH?giaéraPFeFﬁuFﬁeoﬁaﬁheahQUQihguyarabﬁ.therefron1 10
Furthernore, in ordeé to attain tge obj ect, a disk device according to a
further aspect of thE8°BFEEEnt 1PnbeRt PERVEoRBINIiSEs: 1& disskapsizsany which a
di sk- shaped ned{§n1£sv£8tatablg rovi ded hn a flat housing of the disk
unit; a ‘circuit boArd on“whPeh©15°4 art@rAgngi £8Gi Peildowsasté@edand which
is bonded to th j it .a flat rovi ded hetween the disk unit
and the circuitgﬁ%%?ééggﬁdcggﬁg%gﬁFegotg%gegygﬁgtSPF ASKi 8<i &Rof heat, and
absorb vibrati SO Lot ag_i ncludes a conmuni cation
hol e airtightlsw%%ﬁﬁ%%fca?ﬁga é?t%@ﬁﬁggggugﬁng quPﬁéeH§§§ @fit, and has a
vol ume whi ch i spebangesd! & gaaQQQPeaé@&eaforIﬁhgggkgguggrthﬁt'g gy ar

pressure of the housing. 25 In the disk device resent” i-nventi on,

since the bag, los nesedi bedrabavenel 8akar MR kOB ! ah AR 4Q a1 rtightly
comuni cate with the disk unit, - 4
25 resin or the like is provided in the container as

shown in FIG. 1 of Jpn. Pat. Appln. KOKAI Publication

No. 3-266285, it is necessary to provide a relatively



“an air intake and exhaust nechani sm havi ng suffi ciently great volune is
provided in a small space. Additional objects and advantages of the
invention will be set forth in the description which 5 follows, and in part
wi |l be obvious fromthe description, or may be | earned by practice of the
i nvention. The objects and advantages of the invention may be realized and
obt ai ned by neans of the instrunentalities_.and conbinations particularly 10
poi nted out hereinafter. BRI EF DESCRI PTTON?OF"THE SEVERAL VI EWS OF ‘THE
DRAW NG The acconpanyi ng draw ngs, which are incorporated in and constitute
a part of the specification, illustrate enbodi nents of the invention, and

t oget her 15 w tﬁratrﬁg FEREFaIT e SFPERS IR /G atid\R® &d thfe det ai | ed
description of %I&% %(q;gl% iments given bel ow, serve to explain the principles
of the inventiono F ‘is a perspective expl oded view of an HDD accordi ng

to an enbodiment of the (&sENle | MNERE LN 20 ] Ge 20 & SChEmRL £, vi ew

for use in explaining the positio an air i e and ex nechani sm

of the HDD in Fhg the hoSsidd SxeSEMRd ¢ PRNSPAC ivenMi ey ofpa flat bag
of the air intake and exhaust”  nechanismin FIG 2. 25 FIG 4 is a schematic

Vi ew showbng ai beilnioalse stagheeX Ragsin i e T dMindad athd hehag ddr H&E 3.
FIG 5 is a schematic perspective view of - 5 anodification in which a
gas fl ow passagérokenhe Bagorsieal angatved.d DRIA,LER BESCRiPH QY GhdHE

| NVENTI ON An enbodi nent of the present invention will be 5 explained with
reference to theoasedmganiiisng ndrawisegs toFleBsulrd s & withienisdritc peEhapect i ve
view of a hard disk drive (HDD) 1 (disk device) according to the enbodi nent
of the present Pnvé&FiESn SPRSE HEDrEqUidlafdds & denmsiaspt® drfte a top cover 4.
10 The housing 2 is substantially rectangul ar, and includes an upper
surface which i §°8p@d"%Fne top cover is placed on the upper surface of the
housi ng w th gasket 3 int rebet ween (as shown in FIG 2), and
is then ipxed to the housi n&%qﬂj%ﬁiﬁﬁefr@ ﬁgf%%t shown. In such
a manner, the housi ng2 %rklﬁet hce JoR,cover 4 are conhined to function, as the
housi ng of the HDD 1. 1h FHE R0 f§'S PLRiH A BHoARbe tid Reghbis c

di sks (di sk-shaped:nedi 1 i_.ndl t or, .20 _a, nunber_ of
suspensi on ar nsglg,llggt g%ﬁgg)ececgi’nlﬁrlr@tgg% fj‘ rggrr é‘r?%lead(q (?e{léjl negx tHani sm 15,

an inertia |atchepRahaRis Pnkbn a0l beul:ad ghddddel 17, squptdon
filter 18, and a flexible print egll ci I’Cl?i t Oboaré~l (eg:’é)]n fgaggnnﬁ%?gcgﬁé%@’head I C
is mounted, etcandhatsphedlsemed tmeorrulk i3upPRard s dde dmgngld & disks 10,
and is also intended to rotate the magnetic disks 10. At the distal ends of
the suspehsion arns, InR@ieldc headsANe the dbowy B ask W ol sk

record/ reproduce information in/fromthe magnetic disks 10. The voice coil
nmot or 14 vi br at deviilbe sgspendingn tar ek b3 ple@ thfe Hwe prgreatt cdrheadsiéom a
substantially radius direction of each of 5 the magnetic disks 10. The
ranped | oadi ng FeBRZASSM:1E WGlsdks unhé rugndtiiah Reatissk-rsrepeat mead iy
position where the heads are separated fromthe magnetic disks 10. The
inertia | atch neEhaRitasaPd Yprapaided e madriat ddvsddy faforhhseidigs hoved
fromthe retreati ng_lo posi ti.on due to vibration. The circulation filter 17
traps dust in tHBLhGU& FgTEUIFhECRESo OBt Mo I 1a &t itg ncht ez dusts
contained.in air taken in the housing.2 by an air intake and exhaust

mechani sft 40 \Ahf“(?Hn\tknegl’ BQddé’Q&ﬁ%bé& Iszt"’é%.d 1% fFhg Bk wpidchetrtic view
showi ng a positional relationship between a disk unit_ 20 in which the
magnetic di sks li‘o@g & r%\’(‘_iltgaf'qg‘lﬁc);1 6rsp\ﬂré°_é’&qer‘? g’efsclwaeteréﬁakbe_e ]?rﬁsr_blltby t he
DOUSLND 2oy B PRCGLute BALU AR S LAY St A1 89

airtightly communicating with the housing, and has
a volume which is changeable to compensate for
25 changing of the internal air pressure of the housing.

Also, in order to attain the object, a disk

device according to another aspect of the present



+ 20 el ectronic conponents 32 is nounted, and an air intake and exhaust
mechani sm 40 in the enbodi nent of the present invention. In order that the
positional relationship be clearly understood, FIG 2 omts illustrations
of structural elenments provided in 25 the housing of the disk unit 20. As
shown in FIG 2, the circuit board 30 is attached to a bottom side of the
housing 2 of the disk unit 20. At this éine, the circuit board 30 is
attached such that a surface thereof on"whifch™the el ectroni c conponents 32
are nounted faces the bottom of the housing 2. 5 At one end of the housing
2, a connector 6 is @no'ected fromthe circuit board 30 (see FIG 1). The
connector 6 inclUy&s éohuﬁﬁgPréﬁeﬁFné 4 sike UBdc i @RHTP Gofié&ed to an

t | devi t shown). Also, bot t ide of the housing 2, 10
2 Connect or  ( nof RBtin) SCALuGP g RS "aroP CELRATY O End TRBCIPHT S

exposed. The HDP:1.i ra to._r direpr ce information in/fromthe
magneti c diskngg.tv%eﬁegﬁfggggfign%ﬁgEréggr&%%gpﬁgggge&g%hffron1the
magnetic 15 dis : ‘pagpetic (dihsks .1 re F i ndhe
notor 11, and t%gméggﬁgﬁgﬁgg g§%§ f%zgkeaéggg tgégig&%ﬂgg§é%%gn?gﬁﬁqﬁbtor
14 to nove the grgnabiecingads t@ePesiski QRS tabeye dasitr eddt macKsio( ROt shown)
of the magnetic disks 10. 20 The air intake and exhaust nmechani sm 40
includes a flat vbagmé2whwehchsi $hphoeated het weapehnie thoysimgndnefiridhe di sk
unit 20 and the circuit board 30. The bag 42 is forned of soft materi al

whi ch i s def or malfl eni Andecordande wirkls sureegdl ahef dronstiingns aofd ther

el ectronic 25 conponents 32 nounted on the circuit board 30. In this

enbodi ment, thelBagkg22ang eghavdtovatlWespdidppr 98y evafsigwats dachrakevi ng a
t hi ckness of approximately 100 .~ m The bag 42 functions as a heat

i nsul at or mhicthg§§??cP§rtﬂ§n§ﬁﬁs§@6n Gchexhapstnedr ttherdifsierunit 20 and
t he circgbt board 30, a_ ,shock absaqrber for absorbing vibration, and a
soundprodfing 5 menb&PHOE RIS bithy OF Edurt®. aGT e Wt (WSt he housi ng

2, an air intakg gggkexhaust hol e extend thr h a bottom

xR L a_is %orn%d tg

plate of the hofisi g 2 9 &AEc8MTIRCEEed Onitt i YERE SFag Sk2 odf O e bag 42
is attached to Sk 1 ribed | at.er. FEurthernmpr.e, the above
adsorption fi|t§?8558¥slg?S§F§§8 %ﬁ% %ﬁfegf Fhﬁﬁgﬁngpgguﬁfggﬁﬂb t he bottom
plate, in whichgt Ll i k exha i-s,:fQr . hi ckness
of each of the ghggfg %Ph%hﬁcﬁeﬁﬁgmbgg %%Eﬁg%%gyﬁgﬁkﬁgﬁgﬁgq%hghgg€k15
arbitrarily. Al seusthg b&t ehkalhiek e tsheets rean theoseledredrit erms of
quality. For exanple, the bag 42 may be forned of polyethylene or PET
sheets or5pol yi g deifihe edreeial ilsamonatied) EnldMwaiiceh iGamdrelidaly
prevents noisture fromentering the 20 housing 2. Mre specifically,
accordi ng to thehenbadkmantit;t wadr ectfdrgulbarg paloyicepy benavesmeetns havi ng
the sane size are stacked together, and frane-shaped peripheral portions of
t he sheets, whi dhski bhibeanef éheeditrouds 2aadseandpaanfomywd ito wel ded
together by heat, thereby formng the bag 42, as shown in FIG 3. The
shapes of the s&8btpaocti Gransmigsilon d¢dsihgadd amsi takearby vibratgon
Furthernore, a gas chanber 44 is formed to be surrounded by the seal
portion 43. In £he a§oLR&mber 44, a chenical adsorption material such as
activate? carbon containing a, Teflon fiher binder or an 5 adsqrbent such as
a huni di £9 adj usti ng"Rg&FtT $h& HAF dmaiP st EORY Gt FRIBP L Def or e
seal ing the gas_chanber .44, powder (solid . particles) f.or preventing the
sheets from adh&ri é‘g?‘glé{agﬁgﬁuﬁlérca%&?gbé’% tlhr‘?tg1 Yre- P er 44.
Al so, as anot hey. fiecti thqod _of, preventing adhesi on.of the sheets,

(E}(ij}'% Ekl% aﬁﬁe'ﬂ%s 3 v%lu@ it f‘”’g“cléjgl g‘fs sﬁqleaé}%e bteo

there is a neth i'n whidéh intern u

irregularly sha 0SS, r ing. i d Je
applied. In a cggﬁ ?%Sgggi?%ro%h%ﬁgqggiOgﬁéﬁ%gﬁﬁﬂ%ﬁggg'5“%%&%%%%%%%?0n hol e

42a is formed tgfe@ﬁglgoh@gn%as chanber 44 to airtightly comunicate with
the air intake and exhaust hole 2a of the disk unit 2. The conmuni cation
hol e 42a2fps forned i mradwanel JK RS tdOr e ddnt Siopidiciglent with the
air intake 20 and exhaust hole 2a when the bag 42 is bonded to the disk
unit 20. Then, shackagh42biag,] eisheldsorithel koidvem dfs thermiskaindd 20 such
that at | east part of an upper surface of the bag 42, which surrounds the
comuni cati on héllet42ad &wd avirt]idhe lryefoemmech itaa tas Wi s whreowhidd inqumpiate t, 1S
airtightly bonded to a bottom portion of the housing 2. Furthernore, in
order to prevent the sheets from adhering to each other, i.e., - 10 in
order to ensure space between the sheets, it is preferable that at | east
part of a |lower surface of the bag 42, which is | ocated opposite to the
conmmruni cation hole 42a, be bonded to the circuit board 5 30. By virtue of
this structural feature, the bag 42 is prevented fromclosing the air

_______________ 1 o ~ o r - ..



© 10 chanber 44 in such a way as to be diametrically opposed to the

comuni cation hole 42a. In the two holes 42b and 42c, an air intake valve
46 for taking the outside air in the bag 42 and an air exhaust valve 48 for
exhausting air fromthe bag 42 are provided. 15 The intake valve 46 and the
exhaust valve 48 are provided to prevent the bag 42 from bei ng broken due
to an excessively great pressure. To be nore specific, as showmn in FIG 4,
hol es 50b and 50c are fornmed in a platefliﬁe base nenber 50 in association
20 with the holes 42b and 42c of the bag 42, and the intake valve 46 and

t he exhaust val ve 48 are rgspectiveby providgq at the holes 50b and 50c
such that they 8Pe2¢ichPbfeFafBd G588MSE GEreRT3s8s $@Ve N U enbodi nent ,
the pressure for,, ti ach.25 of the intake .valve 46 .and the exhaust
valve 48 is setcégggﬁg g?%%?pﬁ@%@?ebégegrgﬁlﬁﬁg 6Pe§sﬁpgﬁ}e§§?f§ﬁt function
of the pol ypropyl ene t; hag, i t - (Hyly ve 46 and the
exhaust val ve 48 areA§%g?§?g§Et% ngﬁgegﬁﬁe%% éféﬁ%g%ﬁzﬁak%n the air
pressure of theigubsirdenaisilangdet Betairb RHe3sULe Okelhe 193S thaMien 44 of
the bag 42, when the difference exceeds 5 0.5 atnospheres. In other words,
nei ther the intdkelvakyeadt nar phle exhause wahveu4S repar athes when the HDD
1is in a normal operation state; they operate only when a great pressure
whi ch woul d dandgecthethag,42ri sagppki @darhedThys priske idieslo funinte 20

communi cates with the bag 42 at all tines, whereas it is rare that air in
the disk unit 20nzedtibke.ouffbiedebdectsi rnwi bliveackgeisherf. tHenwever, in order
that the outside air containing a gas conponent, which adversely effects
the HDD1, be 151pVEREAPEAMEY REcHeas 1368 abde obtermnidowiyngsiamso athdhdi sk
unit 20, the communication_hole 42a is |ocated as far as possible fromthe
hol es 42b and 42BStEHTERkAAG A SaRBdesRERIN ARG O&iSr Part v adddve structure
provi ded,w th the.intake and the exhaust valve 48, in order to

15\‘ . ol . %O Valeveagfﬁ_e . . .
nor e effectlveI? r8§? i & fPSﬁhﬁB fhe outside air into the structure as
h i bl i i, d h I d
low paseage 52 B8t For agi- SLFRR0N GhotebaPhue Bk TERm, §r e BRI TN Eor t he

communi cat Ton ol 43l 0 -LbGeaahas A A0 420 BRSO I LG Red D

this case, as shown in Fl ti-ons theé two sheets are

together to formhaasgakopatliktQRe54, pakd Lire tglongalad gas schanber, i.e.,
the gas flow passage 52, is folded a nunber of tinmes. By virtue of this

structural feattnensbebeeeehbedonksitdeodi khkl awvRe tidhe bWhel 3 Rjangat ed gas
fl ow passage 52 through the hol e 42b reaches the comuni cation "hol e 42a, a
gas conpbbent whith ateegeekyaef teetsibhe oHDQL vagdhemres « andl wald of the gas
fl ow passage 52, as a result of which there is a low risk that the above
gas conponent ndgtiidwdi nescrlpthiendiodk thei er@0diWeert st lyd viemt éredalw ai r
pressure of the disk unit 20 of the HDD 1 including the above intake and
exhaust mechani §AF¥E Var e&plade tdheaprémpépdiew © fchdwgd noenttieorn. i ke, the
bag 42 expands/contracts to make airs in the 15 disk unit 20 flowinto the
gas chanmber 44 throudHG-hé démiumecspest e expdpdast tiewke & rHBh t he
gas chanber 44 flow into the disk unit 20 through the conmunication hole
42a. In such a REAAEAING Lo &0y EMPREHe oMt tOCL&E St d VST IGR £ 1 om t he

di sk 20 Hit 20 intogﬁgﬁ ggs chanb%% 44. or fromthe gas, chanber, 44 into
the disk“unit 20, th y 7 st A ETNFeHangitTy 0P mersd - &9

pressure. of th ousi.ng : e _di uni . _As, expl.ai ned ahove, the.flat
bag 42 is proviggg gésﬁ%lgks%?gﬁg %gﬁ ggtﬁe%haﬁﬁb%ﬁhﬁ?%ﬁﬂqe%h?%ﬁﬁpt%%
circuit board 3Qncagpd LesSwl; 0f which it is not necessary to provide
specific space for setting the - 13 air intake and exhaust nechani sm 40,

and the device structuie of ithe HIRhAS JBie LUMaGle Uy hef nbre 5 8i nce

the air intake and exhaust nechani sm 40 of ‘the “disk unit 20 is forned in

the shape of a bag, oift t&@n a3 rbe RN AGldUSth s 2 rlcRWMH0Hm A Brgesyl t,

the HDD 1 can be al so manufactured at a | ow cost. Furthernore, according to

the enbodbnent, the kag.42 iis forsmeneft itderiahovwh@oilg sdeet snt kg dsdt hus
exhaust valves provided at the bag in FIG. 3.

FIG. 5 is a schematic perspective view of



+ deformable in accordance with irregular formations of, 10 e.g., the

el ectroni c conponents 32 nounted on the circuit board 30. Also, the
position in which the bag 42 can be provided is not limted to the above
mentioned position, that is, the bag 42 can be provided in an arbitrary
position. The air intake and 15 exhaust nechani sm 40 can be nore freely
desi gnated. For exanple, the bag 42 may be_provided in such a way as to be
intight contact with the top cover 4. Tn ?his case, the bag 42 is deforned
in accordance with the formation of the top cover 4 to tightly contact 20

the top cover 4. Alternatively, the bag 42 may be provided i n arbitrary
position, after*pP8dtdithgting ﬁﬁDw%l&% an g@lsedfllroﬁﬂ’nipésc?@\ﬂecé’fg&g‘ﬁ g?ga
conmputer. In pa&%igglgratgh shoul d be noted that the bag 42 can be
sufficiently provi ed &venin space, since it can 25 be freely deforned.

Mor eover, according to t i hQuskipds bents can be
g BﬁTﬁfﬂﬁg BEE&%¥¥?EbQ SF ng %ﬁggﬁgagﬁ |

sealed in the gas chanber -1 e bag 4 en air flows
into and out from thenheuHiddd et kg dinsk gedderd0,i ;43S FONPONEMNe
contained in the air, which adversely effects the HDD 1, can be efficiently
renoved. Fhat isxplhenbdagsahberife reaaeClt@an Hehe ddasipgde vafing Rrahausgisng i n
cooperation with the adsorption filter 18 provided therein. Particularly,

it should be noted thaG.silnds tshe cdiemaitritcake raapek caxiheustievechfard dmHAd i s
formed in the shape of a bag, a relatively |arge anobunt of 10 adsorbents
can be seal ed i AiskedgdgecHamber 144 diskusieyriest)| v csomddinguttiong-heo ¢l eani ng
of the air in the disk unit 20. In addition, as stated above, each of the

i ntake and exhaG¥Pogdamgas 26 &h¢ PIosemEH dégeamtite bag 42 15 operates at a
gi ven pressure. Thus, even en the bag 42 rapidly expands due to a rapid

change in the internd€afPhrieddGddssS thd M QUrf 13750,2 1P i5R%Ke ‘4nd
Aocor di ndlly. T heRFDBL SAE0 d g FOis i andodi A Aas o AIgh
reliability. Th l.es .0 i_ent. . t.he present.,invention wll
be expl ai ned as§P§F?g%§:%FEkgﬁgﬁe%%?Q?ﬁgiﬁgﬁb}E:%§ 4§éi'poﬁ§f?§ﬁ§1ene sheet s

each 25 having actcknesspLal0n didMugp ol il ofccls, muand, 4. epgty of 80

nm wer e prepared. A conmuni cation a was fornmed close to one of’ the
short sides of Qren gasket af ihherphadls trddeeles 2 anddac fpr

provi sion of an intake valve 46 and an exhaust valve 48 were forned cl ose
to the other shert.side. ahd tilki sheaseixkdd showhd beuwted 2 gt 4 he hol es
42b and 42c do not need 5 to be separated fromeach other. That is, they
may be fdBned conmtmbeuows wictrdewsaciototsieiwn .| N Taddiudior ntdigyedsmycte f or ned
in the other of the above sheets. Then, an annul ar seal portion was

provi ded i n suchoasgagnér aas! tthesfopowedethe eoremarindstriesh thol Burld: 42a, and
the intake valve 46 and the exhaust valve 48 each having the above
structure were pfofngedoasifnge Holtdse 4P dnd 42c. Then, the sheets were
stacked together, and seal portions 43 each having a width 3 mm were,

provi ded at 15 peri pHér ANSHHAITAY ofr e Kheuts Prdiel drd | tmia Rt 48 of
t he sheets were heated an | ded. t oget her, thereby formng a bag 42. In
this case, mhendﬂﬁgsbgGlE%' PEGH mEE 4Rt he b Gy SRR MRt ts were

i
st acked ch that the annul ar seal ,portion d the 20 intake | ve 46 and
t he exhaggt val \7en11-1§‘%§rre O%Iofé&sé’c?nftl%&tgeﬁmsp; ’pt‘?ervaqlcselur‘? s“\{%tfc\’ljf h]e?’oag

ni ¢ 20 such € Rt SPRE SorkiNLg: M R S 22 ot H By 52 WL coi nei dent
with the air infake a0dr23 XA NALR 128 o i 11 K UDT L &0rpdNER. the
filter 18, and a flexible printed circuit board (FPC)
19 on which a head IC is mounted, etc. The spindle
25 motor 11 supports the magnetic disks 10, and is also

intended to rotate the magnetic disks 10. At the

distal ends of the suspension arms, magnetic heads are



" annul ar seal portion of the bag 42 was bonded to the disk unit 20. - 16
Ten 2.5-inch drives, i.e., ten HDDs 1 each provided with a nagnetic disk
having a dianmeter of 2.5 inches, were made to have a thickness of 9.5 nmin
t he above nmanner. 5 O the ten HDDs 1, five HDDs 1 were arranged at
intervals of approximately 1 cmon a silicone rubber sheet having a
thickness of 5 mm a |length of approxi matelr6y 50 cmand a w dth of
approximately 20 cm and anot her silicofe rrubber sheet identical to 10 the
above silicone rubber sheet was provided on the five HDDs 1. Furthernore,
another five HDDs 1 were arranged in the same manner as the above five HDDs
1 on the other SHGESRE Mibisdr “arwid/ 1eptqduce nfateat kon i boherembber
sheet identi cal t}lo t he aeg:ﬁive I licaone 15 rubber sheets were provided on the
other five HDDs 1:¢ TH&Eh Q—Ilﬁgsskls - i T Rhe U E Men it oF el handl ed as

one set. Then, .t co ctors of t.he above t HDDs 1 re connected to a
wel | - known funcﬁlg)ﬁrrattfss?i%ﬁlge nsﬁlcsrﬁer{és,lq%earétbsov]efonfn% At e dpptedtto a

wel| - known 20 thimstat Pakibs it AN (XRAIIENG WA CATL | o Ul upder the

followi ng conditions: The tenperature ernosta h Was reduced
fromnormal temeiatidgdt b 39kd a0.5CBle & & A oadPrifd Mdknad s

tenperature was kept at -5C 25 for an hour. Thereafter, It was raised from
-5C to 65C at alifatwlefs HEeNagrAts® Hdadas ikeptratr &&G dPrpddy hosy; . Then,
it was | owered to nornmal - 17 tenperature (25C) at a rate of -5C/ mn.

The above cycl e wferteerpher dtaads changepavas atbtforon natk ata e cycdeske. 9.,
the experinent was perfornmed for 2 hours, 28 mnutes, and in this tine 5
period, there wd® -no Tiemd neortial liadmbe metalree ivas Ifaipnteaiared .tHen t he
experinment, the above one set was subjected to 100 cycles. Also, this
experi ment was E29F%dd olcadf iy AthHewd nonveshtfadrarid ehatet fantrigspect | ve

posi ti onz above out.er, perj pheral ,%osi tions 10 of data recording areas of
the magnétic di SRSL Olrhdltul’?etIQDﬁl TAHOR - t H'q SipeialrionffiHenbble one

set was returned_to normal .tenperature each tine 10 cycles |apsed, and the
entire data recgrr&ipr?g dgg%as”\/\g&? S‘L%’jsel@tge& 't o QS Lﬂ?&qré??%%t‘-plrjéb%’? dthg
readi ng and 15 it hng, ) rt.hernpre, _as onparative exanpl e, 10
conventional H alttr?:};{éghg\?lltsﬁl\tg cga%ggg%f‘gpvwrglprr%ﬁ egg,lrhﬁdu%}cg;m ected to
t he sane experi gen I I f 4 riEnt i ndi gat ed by, 1 he
foll ow ng tabl eB?: an EEH% l%'?%é%E%f dl\l%%@%é%%: anfth 4'}?’ R 1L

CYCLESNUMBER1026304Q3064 52809QAQN0.  1OKOKOKOKOKOKCKOKOKOKNO.
2 OKOKOKOKOKOKOKOKOKOKND.,  3OKOKOKOKOKOKOKOKOKOKNO. 4 OKOKOKOKOKOKOKOKOKOKNQ.

5 OKOKOKOKBKOKOKOKOKO1YIG; M@%@@H@%@i@@i@%@h%@%@ LROKW
NO 8 OK OK OK OK OK OK OK OK OK OKNO. 90K. OKOKOKOKOKOKOKOKOKXx No. 10
relationship between a disk unit 20 in which the
magnetic disks 10 are rotatably provided in a flat
space defined by the housing 2 and the top cover 4, a
circuit board 30 on which a driving circuit including
20 electronic components 32 is mounted, and an air intake
and exhaust mechanism 40 in the embodiment of the
present invention. 1In order that the positional
relationship be clearly understood, FIG. 2 omits
illustrations of structural elements provided in
25 the housing of the disk unit 20.

As shown in FIG. 2, the circuit board 30 is

attached to a bottom side of the housing 2 of the



" OK OK OK OK OK OK OK OK OK OKNO. 1 OKOKOKOKOKOKOKOKOKNGNO.
20KOKOKOKOKOKOKNG--a NO. 3 OK K K XK NG - - - - - W N0, 4 K K K K K
OK NG - - -x WNO. S5OKOKOKOKOKCOKNG- - - NO. 6 OKOKOKOKOKOKOKOKOKOKNO.
7OKOKOKOKOKOKNG- - - NO.  8BOKOKOKCOKNG: - - - - NO.  9OKOKOKOKOKOKOKOKNG- O U NO. 10
K K KK OK K OK NG - As can be seen fromthe table 1 indicating the
experinmental result, a problemdoes not _arise in any of the ten HDDs in
exanple 1 including the bag 42. 5 On the other hand, in the conparative
exanpl e not having the bag 42, a problemarose in two of the ten

disk unit 20. At this time, the circuit board 30 is
attached such that a surface thereof on which the

electronic components 32 are mounted faces the bottom

of the housing 2.

5 At one end of the housing 2, a connector 6 is
projected from the circuit board 30 (see FIG. 1).
The connector 6 includes a number of pins to be
electrically connected to an external device (not
shown). Also, on the bottom side of the housing 2,

10 a connector (not shown) including pins projected from
the FPC 19 is exposed.

The HDD 1 is operated to record/reproduce
information in/from the magnetic disks 10. When
information is record/reproduced in/from the magnetic

15 disks 10, the magnetic disks 10 are rotated by the
spindle motor 11, and the suspension arms 13 are
vibrated by the voice coil motor 14 to move the
magnetic heads to positions above desired tracks
(not shown) of the magnetic disks 10.

20 The air intake and exhaust mechanism 40 includes
a flat bag 42, which is provided between the housing 2
of the disk unit 20 and the circuit board 30. The bag
42 is formed of soft material which is deformable in
accordance with irregular formations of the electronic

25 components 32 mounted on the circuit board 30.

In this embodiment, the bag 42 is formed of two

polypropylene sheets each having a thickness of



" HDDs after 50 cycles | apsed. Nine of the ten HDDs could not wi thstand the
experinment after 100 cycles | apsed. - 19 In order to find the cause for
t he above problemin the conparative exanple, after the experinent, the
surfaces of the heads of all the HDDs in the exanple 1 and the conparative
exanpl e were checked. It could 5 then be found that no adherend was
detected on the surfaces of the heads of the HDDs in exanple 1, whereas
adherends appearing to be organic matters having viscosity were detected on
t he heads of the HDDs of the conparative exanple.As a result of 10

I h dh d dt h i iLi b d
compounds.  FrofPCRERADBIE X p00! et al HESHRY 4Pt FGRREAGRCOAS! BeFBdt hat
in each of the tﬁg@% ?g&hﬁhﬁg V%e%@%l%% t%%%%nHQ%QJH“EQ’Hégﬂ“%eéwéeqh

pressure of the 0 "change Sdé erat ure change

outside air doe%hﬁohl‘%’?ct %Eutth‘%od'a%% L&'?x' L c%.q’cquEd bto@“w‘:od FK Widngl I's thus

kept clean, since each is provided with the bag 42.” Also,” it can be
consi dered that abBoeaeh %rt A sdPbs nef vtllaﬁ—aftqrasr@@r iV e SAM oA e
outside air enters the housing, thus contanlnatlng the inside of the disk
unit 20. pExanphemBkrTherf ablsewbiggadseoptiae sheet was prepared: a hole
having a dianeter of 35 nmwas forned in 25 a center portion of a

rect angul ar acti vat ednclidec bailt tsiveetft Hdna rigpues isigz & ,0farbr inm M tSkemand n
exanple 2, a cloth absorbent sheet (nodel: CC507) made by - 20 Kynol
Inc. was used aSXBAUSEt hedtedachar doameshast exNead ddwraughs &y batifeom
adsorptive sheet is not limted to the cloth absorbent sheet. That is, any
sheet may be usBd24§ e L&8sHOPSIVE @he@@da§qmmﬂ?%ﬁﬁqqs|%%Q?fqh§aQﬂ@
formed such that it can b% aled.in a ba of an -ai r i nt ake and exhaust
mechani sm 40. F8F 8f&fpl &he %?goﬂztﬁé Y hﬁﬂ?%ﬂgtﬁmﬁﬁ a sheet
in mhlch oconu I ral activ charcoal rtlcles 1V a particle
si ze of agprOX|§ag%F 8 %Stgrh]agér gﬁﬁm(f%’ e§?fe Qﬁék‘%£V|ng a
desired shape; 299:3,Shgel o B thse ki aqflj_;uta;fﬂdcr Lihals Japgsenative

of kinds of Teflon-bas rs are mxe rthernDre WO po ypropylene

sheets having atha Lbic@kResd a0k ,199 wihiBHaRG A a%lrzelr&fa@ 418 %60 4R ver e
prepared, which had a center portlon in which a hole having a dianmeter 25

mm was formed. hBleneaofist e rakegt STha GOTBKHGR! i e HRanas fornmed
close to a corner portion of said one of the sheets, and holes 20 42b and
42c for provisiehcetsanfi mhake ‘talev®adf 42nd saf ol day e/ ecrEhyei e forned
close to a corner portion adjacent to the forner corner portion. The hol es
42b and 42c do aabineeditfly.berisoyi dée separdtdl G they steetre dar ned
continuous with each other. 25 Alternatively, they may be fornmed in the

ot her of the abbgesshested lim &egovst iodh wialsdiyd orftwfextdmplsheetlss g ch
surrounded the comruni cati on hole 42a, a seal - 21 nenber was provided,
and the intake ¢&l Févabeaf@mies ©fhaestyardinlerss ahiRET HEte et @bove
structure were grEV|ded at_ the holes 42h and 42c. Then, the above
adsorptive sheePCaNd™iRE fild 5 AGFoMEFAdpyHadHe adHeR < b ik €8P R oget her
such that the ads i,ve sheet was i.,nterposed betmeen t he pol ypropyl ene
sheets. The perFﬁﬁéF Y BESVERE S 'WQHﬁ§ﬁg)y§? @ wer e wel ded
together2 and PR |g S %f t he pol ypropyl ene sheets mhlch surrounded 10 the
hol es, mere al s6 wel ded together, due to heat, to thereby fornlthe bag 42.

| t shoul d be noted tfm.)t t atctjthﬁeé)a?i%tyg.’z as gd)lr ntlli% ner, the

sheets were stacked suéh ke va 4 and e ex aus élve 48

and an annul ar $6al REALGNIROY ﬁ%%ﬂ%@@@&@thgm%p@&é NDshe One of

t he above surrounding portions wereé | ocated at outer peripheral surfaces of
the bag 42. |In theecbagA2tenmRd doyddi Bbae M - s &N A pigdsa f | ow
passage was formed in which the adsorptlve sheets were seal ed. f%
Furthernore, theokadohd ard dHe dhesde dunivih i2¢h Wel Bl backetk £ pget herasuch
that the conmunication hole 42a of the bag 42 was coincident with the air

i nt ake af8 exhaastseladl @cda,icand 3,ha hag URdvasogaimned by tdet di skenaby 20
by bondi ng the annul ar seal portion to 25 the disk unit 20. Ten 2.5-inch
drives each havifiegmd nghitdlendsssy of2,9.86 mhaver elrasBEnb| 2d i Ph¢ hehapeove

manner .
of the seal portion 43 can be designed arbitrarily.



'- 22 In the exanple 2, the HDDs are set as in the same manner as in the
above one set in the exanple 1, and was subjected to the sane experi nent
regarding the function as in the exanple 1. The result of the 5 experinent
is indicated in the followi ng table 2: TABLE 2 NUMBER OF
CYCLESNUMBER102030405060708090100N0. 1 OKOKOKOKOKOKOKOKOKOKNO.

2 OKOKOKOKOKOKOKOKOKOKNO. - 3 OKOKOKOKOKOKCK OKNO. 4 OKOKOKOKOKOKOKOKOKOKNO.
5 OKOKOKOKOKOKOKOKOKOKNO. 6 OKOKOKOKOKOKOKOKOKOKNO. 7 OKOKOKOKOKOKOKOKOKOKw w
NO. 8 OK OK OK OK OK OK OK OK OK OKNO. 9OKOKOKOKOKOKOKOKOKOKWNO.
10CKCKCKCKCKCKC§§K gK As i ndicated,in tablﬁ 2, i.n th%tﬁxagple 2, a problem
did not arise in‘a of*°t ke ?eﬁaﬁDﬁgémpﬁrtﬁlleeégfﬁf_ g fanple 2 is the
sanme as the 10 at .S ..R - hn t it
can be considerggégﬁggdégeﬁgm%gﬁ Fﬁglih?gFgggsgﬁf p?gsgé%g%%%éﬁﬁgéﬁg?:the

di sk unit 20 duggtozachenpenat UhgorhaRgE. nhhe el Skdenaiss dees aekenter
the disk unit 20, and the disk unit 20 is thus kept clean. 15 Mreover, in

order to denonsthkabent Benadvanhage otribe adserpbivigegheet sncontaining the
bag 42 sealed therein, the adsorption filters 18 provided in advance in all

the HDDs bn theadxampkes suahdaz anduimbeildpPDadjust2dg lagehhte iconparati ve

exanpl e were renoved fromthose HDDs, and the anpbunts of gas conponents

adsor bed by theatbitesrsily weréemrasdicdrbyptavhéat i bgfdesospildmggas

anal yzing nmethod. The result of this nmeasurenent 5 is indicated by the

fol | owi ng tabl etBe YABLEh3mPETAl 4AVMRONTEOT Al CAMAURR rOEGk es) for

"~ GASSI LOXANE- BASEDCOVPONENTSCOMPOUNDO . 2 , u g/ PEREXAMPLE 11.1 ng/ PER

FI LTERFI LTERO . PESVERtENg/ PERERRSPLE £L0m2 affePERIFELT BRI PERCOVIPERATI VES
6 ,c.L g/ PER520 ng/PER _FI LTEREXAMPLEF|LTER As i 5§ clear fromtable 3, the

anount of a gas SoﬁgﬁnéﬁFOaBQSrﬂéﬁ 5§a@§gﬁ 5#'th@i§8$oFﬁH%ﬂ?qquers 18

d h N h le 2 1s.10 iall h h
of 2. mewasor pEFGRCF EeP S CARN PR BXEPERGYS 28 Kool St W e of
the adsorption (hLters<2.ramyed frogting HBs b the examlet Jhneref ore,

it can be understood that when the adsorption filter is sealed in the bag
42, the 15 d'5ksH@bE529a9aﬁeb%r%%%hlﬁg%% gkﬁ Rd ER eﬁh%%ﬁﬂﬁl nvention is
én

not limted to the above enbodi ment. \ invéntion is put to practica
use, structural pebesertisg.n the serReAbrEREyTRY Be stodiidiad i t hout

departing fromthe subject matter 20 of thé present invention. Furthernore,
various inventions camn ke drage Dypcaricepdfateley eyndnEr 44,
15 a communication hole 42a is formed to enable the
gas chamber 44 to airtightly communicate with the
air intake and exhaust hole 2a of the disk unit 2.
The communication hole 42a is formed in advance in
a position where it is coincident with the air intake
20 and exhaust hole 2a when the bag 42 is bonded to the
disk unit 20. Then, the bag 42 is joined to the
bottom of the disk unit 20 such that at least part of
an upper surface of the bag 42, which surrounds the
communication hole 42a, and will be referred to as
25 surrounding part, is airtightly bonded to a bottom

portion of the housing 2. Furthermore, in order to

prevent the sheets from adhering to each other, i.e.,



" - 24 structural elenents in the enbodi ment. For exanple, of all the
structural elenents in the enbodi nent, sone structural elenents nay be

del eted, and/or structural elenents nay be appropriately conbined. 5 For
exanple, with respect to the above enbodi nent, the structure shown in FIG
4 is explained as the structure of each of the intake valve 46 and the
exhaust valve 48 provided at the bag 42 of, the air intake and exhaust
mechani sm 40. The structure of 10 each—bf]{%e'?ntake val ve 46 and the
exhaust valve 48 is not limted to that in FIG 4. That is, any valve can
be used as each,of the intake valve 46 a?)d t he exhaus eve%lsve. 8 .as long as

the threshol d prBs8FETat CwhrEHIt SBFSFarEs "EaR & Ss&t WHAT 1S
.y : . e ( . SEl : di <k shaped
modl um 1 s v ot at GG SR E e ER At pEar she I eyl SR Oy ShePe

circuit board ogfmdghghbggdrzlizvi D9 1 Gl GU tloiC%trg@urg)tpg)q,Siacréd whigh, i s bonded to
the disk unit; and a flat bag which is provided between the disk unit and

the circuit boatdmmuAgkHEesna neQEMUNIACAHOB MR &d tHHEtd i GORMBY LY | Ng
wi th the housing, and 10 has a vol une which is changeable to conpensate for
changi ng 8f an Boter Bgl vairttupr e$s whe sofs tidue thiows) Meatlirelheehl Jaglerd ce
according to claiml1l, wherein the bag includes air intake and exhaust

val ves confi gur éd poetvekeedutfsiode cdiosiing tthe kdg dmd adehaust etbraaist
therefromto reduce a difference between an internal air pressure of the
bag and an air préssdpewdent lgasodilowge faiom when dage 4d fifrdrerde adecdeds a
given value. 3. The di sk device according to claim2, wherein 20 the
conmmuni cati on h8fétadd-the air intake and exhaust valves are provi ded apart

fromeach other. 4. The di sk device according to claim 2, wherein the bag
i ncl udes an el ongat egwﬁaglof S s Sk W& @nr% nfgorfr?ecdnltrhetkbeon?ﬁﬁ]i cation

hole to e air 25 inta and exhaust valves. 5. The di,sk device according
Lo ol aintl. wheFBRMoChe Hag  SCED: Aedradr et B AT s mabl 6 1 1

- 26 accordanc i an i rreg .Qf t drjd ng Gj r.Gud t . The
di sk device acc%P iotrsflg%dt gocltg%mgg%\@g%%ﬁﬁqinhg&%aeg dczoaln't ailg{s t?é% itcrcgarti cles
seal ed therein, h\WkGh 19PR@WeL PO NS e Rad Jd op adherd ngide each

other. 7. The disk device according to claimb, wherein the bag includes an
inner surface sybleci@dilde eThoSH RPN Nhd an air exhaust valve
48 for exhausting air from the bag 42 are provided.
15 The intake valve 46 and the exhaust valve 48 are
provided to prevent the bag 42 from being broken
due to an excessively great pressure. To be more
specific, as shown in FIG. 4, holes 50b and 50c are
formed in a plate-like base member 50 in association
20 with the holes 42b and 42¢ of the bag 42, and the
intake valve 46 and the exhaust valve 48 are
respectively provided at the holes 50b and 50c such
that they are each operated under a given pressure.
In the embodiment, the pressure for operating each
25 of the intake valve 46 and the exhaust valve 48 is set
at 0.5 atmospheres based on the pressure-resistant

function of the polypropylene sheets. That is, the



+ 10 8. The disk device according to claim5, wherein the .bag is bonded to
part of the circuit board which is | ocated opposite to the conmunication
hol e. 9. The di sk device according to claiml, wherein the bag further

i ncl udes an adsorptive sheet which is 15 provided in the bag, and which is
configured to adsorb gas therein. 10. The di sk device according to claim9,
wherein the bag includes air intake and exhaust val ves which are configured
to take outside air in the bag 20 and exhaust air therefromto reduce a

di fference between an internal air pressure of the bag and an air pressure
of the outside air when the difference exceeds a given value. 11. The di sk
devi ce accor di ngt&%€l ierhvEo 2 28 0ghdhe §xReisto &8 drehsRe@i®d he air
i nt ake and exhaust val ves are praovi ded apart fromeach other. 12. The disk
devi ce accor di ngot N u&iemt%, d1fferencehbedivieethd Bag it QREFsd %h &l ongat ed
gas fl ow passag xtendi.ng fr.om_th gmmuni cation hole to the air intake
and exhaust val 35% O%%.Sl‘fl%e a&irslénﬁlg |(Pl e Sddc SFESTY o O difi $255 wherein the

bag and the ads [ e R r o] terial, Wi i S arnable in
accordance mﬁthggﬁhk%?egglgg ?ﬁ%b%%ggggﬁekﬁgﬁbﬁﬁg &%ﬁgﬁggu%igg%maggk

devi ce copprisi g5 atdioskndHats 1 n which a di sk-shaped nmediumis 10
rotatably provided in a flat housing of the disk unit; a flat bag including
a communi cati on, hol &raictheghtdor ROMMAETiald RthaM it sk dausing of tdwe di sk
unit, the flat bag having a volune which is changeable to conpensate for
changi ng of an icheeemalausitr varlessdBe ope raft etshevhleousineg;HANd. dig iimtake and
exhaust valves configured to take outside air in the bag and exhaust air
therefrom 15. TRe&mdilskrgavitdeonastaritdi:nghey cpsinates4 ondhemiem teheyraat

i nt ake and exhaust val ves operate to 20 prevent the bag from being broken
when a di f f er enP&CEELREe W hdF N Woeddaldagiageptdss ireg @R tife avamg iath an air
pressure 8f t he Butsid ai I, exceeds a given value. 16. The di sk device
accordi n§%t o cl arHS14 FNGhiAds X Wittie 2 Uc GRBFIUSES ade Sadddipttiben Rase k2 which is |
25 provided in the gigt.and wh%ch i S C%ntigured to adsorb gas .therein. 17.
The di sk devi ce®&c8drditffs larfPfelt 15 F@rawidadi #lithd Thadakd She
adsor ption shee e, for.ned. of r.ial _defor.mabl.e.in _accordance with an

i rregul ar shapehggEtﬁ@ ﬁggsfﬁg.%%ﬁ%lg%dﬁé% devs @%%gbﬁffisfﬁ S5 a disk unit

in which a disk i IS & t abl rQuided i f.l . si ng of
the disk unit; gag??%gffggogggegnt&%?cﬁagyggfgﬁgg %ﬁfﬂﬁ??“fgﬁﬁbgﬁted, and

which is bondedat@agh%oﬁg%%eﬁﬁhtWh@%@ A dviedls 30 JHUdeq Retgan the di sk

unit and the 10 circuit board, and configured to restrict transm'ssion of

heat, angsabsor prevBhatioasantich S@URGDssWRakeif e 1RAG daidides e
communi cation hole airtightly conmunicating with the housing of the disk:

unit, and has adiekumeiwhi2Oh it$eChangealle tionlhaemuensatse foatdmng ng of
an internal air pressure of the housing.
far as possible from the holes 42b and 42c for taking
in and exhausting air.
In the above structure provided with the intake
20 valve 46 and the exhaust valve 48, in order to more
effectively restrict flowing of the outside air
into the structure as much as possible, it can be
considered that, for example, an elongated gas flow
passage 52 be formed as an elongated gas chamber to
25 extend from the communication hole 42a to the holes

42b and 42c, as shown in FIG. 5. In this case, as

shown in FIG. 5, portions of the two sheets are welded



* 19. The di sk device according to claim 18, wherein the bag includes the air
i ntake and exhaust val ves configured to take outside air in the bag and 20
exhaust air therefromto reduce a difference between an internal air
pressure of the bag and an air pressure of outside air exceeds a given

val ue. 20. The di sk device according to claim19, wherein the comunication
hol e and the air intake and 25 exhaust vah&;s are provided apart from each
ot her. - -
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released from a closed state to flow from the disk

20 unit 20 into the gas chamber 44, or from the gas

chamber 44 into the disk unit 20, thereby restricting

changing of the internal air pressure of the housing

of the disk unit 20.

As explained above, the flat bag 42 is provided
25 in a slight gap between the disk unit 20 and the

circuit board 30, as a result of which it is not

necessary to provide specific space for setting the
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since the air intake and exhaust mechanism 40 of the
disk unit 20 is formed in the shape of a bag, it can
5 be manufactured at a low cost. As a result, the HDD 1
can be also manufactured at a low cost.
Furthermore, according to the emboaiment, the bag
42 1s formed of the above soft sheets, and is thus
deformable in accordance with irregular formations of,
10 e.g., the electronic components 32 mounted on the
circuit board 30. Also, the position in which the bag
42 can be provided 1s not limited to the above-
mentioned position, that is, the bag 42 can be
provided in an arbitrary position. The air intake and
15 exhaust mechanism 40 can be more freely designated.
For example, the bag 42 may be provided in such a way
as to be in tight contact with the top cover 4. 1In
this case, the bag 42 is deformed in accordance with
the formation of the top cover 4 to tightly contact
20 the top cover 4. Alternatively, the bég 42 may be
provided in an arbitrary position, after providing
the HDD 1 at an electronic device such as a computer.
In particular, it should be noted that the bag 42 can
be sufficiently provided even in space, since it can
25 be freely deformed.
Moreover, according to the embodiment, various

kinds of adsorbents can be sealed in the gas chamber
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HDD 1, can be. efficiently removed. That is, the
adsorbents can clean the inside of the housing in
cooperation with the adsorption filter 18 provided
therein. Particularly, it should be noted that since
the air intake and exhaust mechanism 40 is formed in
the shape of a bag, a relatively large amount of
adsorbents can be sealed in the gas chamber 44, thus
greatly contributing to cleaning of the air in the
disk unit 20.

In addition, as stated above, each of the intake
and exhaust valves 46 and 48 provided at the bag 42
operates at a given pressure. Thus, even when the bag
42 rapidly expands due to a rapid change in the
internal air pressure of the disk unit 20, the intake
and exhaust valves 46 and 48 can prevent the bag 42
from being broken. Accordingly, the HDD1l according to
the embodiment has a high reliability.

The examples of the embodiment of the present
invention will be explained as follows:

[Example 1]

In example 1, two polypropylene sheets each
having a thickness of 100 4m, a width of 15 mm and
a length of 80 mm were prepared. A communication hole

42a was formed close to one of the short sides of one

&«é . ther P@&&‘*(Z) ; L TR ( )W\hé?'l'”x Pigyé l@”“%/%?éﬂ"hﬁ%} oP1
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10



1Y +109& ()-! "109& ()- ! "109%& ()- ~ "109%& ()-y!

"100& ()-yls 1 10%& ()-el :m <<<<<<=rS4 1@O0% ()-1 10%& ()-10%& ()- 10 10
10! LL-"109%&' ()--!LL-"109%& ()--==>5>| >>>dErS4 1@0l "10%& ()-Y @ 10%& ()-Y
“109& ()-F 109& ()-sY 109& ()-Y 3109& ()->??@@ @AEr S4 1@0Y 3- 109%& () -
31109%& ()-Y S/' 10%&' ()-"s-310%& ()-Y

WNl0%&' ()-s  $" 10%&' () - GABAYAZA] A\ AcAXHC (113@210%&' ()- 10 10 10Y : 109%& ()-Y
8MLOY%& () - 6FL0% ()-F 510% () - cAAABBBNBBAENDC 1@l 109%& ()-,! 109%& ()- |

Lgl0%& ()-1 | glo%& ()-1 10%& ()-| 10%&' () - BBB2CgCC2DdBnbC 1@s 10%qq&' () -
Y109 () - sy10%&! 109 () - _3109%& 0% (),-,2D0D; EDF[ FFz[ <mbC 1
8109& 8 6109& P ‘f FL‘? gs% M]flf %ézlg) (%8&25% pgovision I

(o0& () - FRPFFFERC, @ IML1028 ¢ ()46 i 10 sk ThQ¥RE L) W0 R Sy 10

close to the other short side. 1In this case, it
- should be noted that the holes 42b and 42c do not need
5 to be separated from each other. That is, they may
be formed continuous with each other. 1In addition,
they may be formed in the other of the above sheets.
Then, an annular seal portion was provided in
such a manner as to surround the communication hole
10 42a, and the intake valve 46 and the exhaust valve 48
each having the above structure were provided at the
holes 42b and 42c.
Then, the sheets were stacked together, and seal
portions 43 each having a width 3 mm were provided at
15 peripheral portions of the sheets. The seal portions
43 of the sheets were heated and welded together,
thereby forming a bag 42. 1In this case, when the bag
42 was formed in the above manner, the sheets were
stacked such that the annular seal_portion and the
20 intake valve 46 and the exhaust valve 48 are located
at outer peripheral surfaces of the bag 42. After
being formed, the bag 42 was brought into contact with
the disk unit 20 such that the communication hole 42a
of the bag 42 was coincident with the air intake and
25 exhaust hole 2a of the disk unit 20. Then, the
annular seal portion of the bag 42 was bonded to the

disk unit 20.
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2.5 inches, were made to have a thickness of 9.5 mm in
the above manner.

5 Of the ten HDDs 1, five HDDs 1 were arranged at
ihtervals of approximately 1 cm on a silicone rubber
sheet having a thickness of 5 mm, a length of
approximately 50 cm and a width of approximately
20 cm, and another silicone rubber sheet identical to

10 the above silicone rubber sheet was provided on the
five HDDs 1. Furthermore, another five HDDs 1 were
arranged in the same manner as the above five HDDs 1
on the other silicone rubber sheet. Lastly, a further
silicone rubber sheet identical to the above silicone

15 rubber sheets were provided on the other five HDDs 1.
The ten HDDs 1 set in the above manner are handled as
bne set. Then, after connectors of the above ten HDDs
1 were connected to a well-known function testing
machine, the above one set was applied to a well-known

20 thermostat bath, and an experiment was carried out
under the following conditions:

The temperature of the thermostat bath was
reduced from normal temperature (25 C) to -5C at
a rate of -5C/min. The temperature was kept at -5C

25 for an hour. Thereafter, it was raised from -5C to

65C at a rate of 5C/min. Also, it was kept at 65T

for an hour. Then, it was lowered to normal
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determined as one cycle (e.g., the experiment was
performed for 2 hours, 28 minutes, and in this time
5 period, there was no time normal temperature was

maintained). In the experiment, the above one set
was subjected to 100 cycles. Also, this experiment
was carried out, with the heads floated and held in
respective positions above outer peripheral positions

10 of data recording areas of the magnetic disks 10 in
the HDD 1. Then, the temperature of the above one set
was returned to normal temperature each time 10 cycles
lapsed, and the entire data recording areas were
subjected to a function test regarding reading and

15 writing, etc. Furthermore, as a comparative example,
10 conventional HDDs not having a bag 42 were
prepared, and were subjected to the same experiment.
The result of the experiment was indicated by the

following table 1:
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TABLE 1
NUMBER OF CYCLES
NUMBER | 10 {20 |30|40]50}60|70|80|90|100
NO. 1 | OK|OK|OK|OK|OK|OK|OK|OK|OK|OK
NO. 2 |OK|OK|OK|OK|OK|OK|OK|OK|OK|OK
NO. 3 |OK|OK|OK|OK|OK|OK|OK|OK|OK | OK
NO. 4 |OK|OK|OK|OK|OK|OK]|OK|OK|OK|OK
NO. 5 |OK|OK|OK|OK|OK|OK|OK|OK|OK|OK
NO. 6 |OK|OK|OK|OK|OK|OK|OK|OK|OK|OK
— |NO. 7 |OK|OK|OK|OK|OK|OK]|OK|OK|OK|OK
E NO. 8 |OK|OK|OK|OK|OK|OK|OK|OK|OK |OK
% |NO. 9 |OK|OK|OK|OK|OK|OK|OK|OK |OK|OK
= NO. 10 |OK|OK | OK | OK | OK | OK | OK | OK | OK | OK
NO. 1 |OK|OK|OK|OK|OK|OK|OK|OK|OK|NG
NO. 2 |OK|OK|OK|OK|OK|OK|OK|NG|~ |-
B |NO. 3 |OK|OK|OK|OK| NG|~ |- |~ |~ |-
% NO. 4 |OK|OK|OK|OK|OK|OK|NG|- |- |-
% |NO. 5 |OK|OK|OK|OK|OK|OK|NG |- |- |-
[ |NO. 6 |OK|OK|OK|OK]|OK|OK|OK|OK|OK|OK
B INO. 7 |OK|OK|OK|OK|OK|OK|[NG|~- |- |-
% NO. 8 |OK|OK|OK|OK|NG|- |- |- |- |-
% NO. 9 |OK|OK|OK|OK|OK|OK|OK|OK|NG |-
O INO., 10|OK|OK|OK|OK|OK|OK|OK|OK|NG| -

As can be seen from the table 1 indicating the

experimental result,

a problem does not arise in any

of the ten HDDs in example 1 including the bag 42.

5 On the other hand,

having the bag 42,

in the comparative example not

a problem arose in two of the ten

HDDs after 50 cycles lapsed.

Nine of the ten HDDs

could not withstand the experiment after 100 cycles

lapsed.
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in the comparative example, after the experiment, the
surfaces of the heads of all the HDDs in the example 1
and the comparative example were checked. It could

5 then be found that no adherend was detected on the
surfaces of the heads of the HDDs in example 1,
whereas adherends appearing to be organic matters
having viscosity were detected on the heads of the
HDDs of the comparative example. As a result of

10 analyzing the adherends, it was found that they were
organic silicone-based compounds.

From the above experimental result, it can be
considered that in each of the HDDs in the above one
set, even when the internal air pressure of the disk

15 unit 20 changes due to a temperature change, the
outside air does not enter the disk unit 20, and the
disk unit 20 is thus kept clean, since each HDD is
provided with the bag 42. Also, it can be considered
that in each of the HDDs of the comparative example,

20 the outside air enters the housing, thus contaminating
the inside of the disk unit 20.

[Example 2]

The following adsorptive sheet was prepared:

a hole having a diameter of 35 mm was formed in

25 a center portion of a rectangular activated charcoal

sheet having a size of 50 mm X 50 mm. In example 2,

a cloth absorbent sheet (model: CC-~507) made by
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Needless to say, the adsorptive sheet is not limited
to the cloth absorbent sheet. That is, any sheet may
be used as the adsorptive sheet as long as it is
5 flexibly formed such that it can be sealed in a bag
42 of an air intake and exhaust mechanism 40.
For example, any of the following sheets can be used:
a sheet in which coconut palm grain activated charcoal
particles having a particle size of approximately
10 50 um are adhered to an adhesive sheet having a
desired shape; and a sheet in which kinds of binder
fibers representative of kinds of Teflon-based fibers
are mixed.
Furthermore, two polypropylene sheets having a
15 thickness of 100 gm and a size of 60 mm X 60 mm were
prepared, which had a center portion in which a hole
having a diameter 25 mm was formed. In one of the
sheets, a communication hole 42a was formed close to
a corner portion of said one of the sheets, and holes
20 42b and 42c for provision of an intake valve 46 and an
exhaust valve 48 were formed close to a corner portion
adjacent to the former corner portion. The holes
42b and 42c do not need to be provided separately;
they may be formed continuous with each other.
25 Alternatively, they may be formed in the other of the
above sheets. 1In a portion of said one of the sheets,

which surrounded the communication hole 42a, a seal
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exhaust valve 48 which had the above structure were
provided at the holes 42b and 42c.
Then, the above adsorptive sheet and the two
5 polypropylene sheets are stacked together such that
the adsorptive sheet was interposed between the
polypropylene sheets. The periphéral portions of
the polypropylene sheets were welded together, and
portions of the polypropylene sheets, which surrounded
10 the holes, were also welded together, due to heat, to
thereby form the bag 42. It should be noted that when
the bag 42 was formed in the above manner, the sheets
were stacked such that the intake valve 46 and the
exhaust valve 48 and an annular seal portion provided
15 in advance at the uppermost one of the above
surrounding portions were located at outer peripheral
surfaces of the bag 42. 1In the bag 42 formed in
the above manner, an annular gas flow passage was
formed in which the adsorptive sheets were sealed.
20 Fﬁrthermore, the bag 42 and the disk unit 20 were
stacked together such that the communication hole
42a of the bag 42 was coincident with the air intake
and exhaust hole 2a, and the bag 42 was joined to the
disk unit 20 by bonding the annular seal portion to
25 the disk unit 20. Ten 2.5-inch drives each having

a thickness of 9.5 mm were assembled in the above

manner.
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same manner as in the above one set in the example 1,
and was subjected to the same experiment regarding

the function as in the example 1. The result of the

‘5 experiment is indicated in the following table 2:
TABLE 2
NUMBER OF CYCLES

NUMBER | 10|20 |30|40|50[60|70|80|90|100
NO. 1 |OK|OK|OK|OK|OK|OK|OK|OK|OK|OK
NO. 2 |OK|OK|OK|OK|OK|OK|OK|OK|OK|OK
NO. 3 OK|OK|OK|[OK|[OK|CK|{OK |OK|OK | OK
NO. 4 OK|OK|[OK|[OK|OK|OK|OK |OK OK OK
NO. 5 |OK|OK|OK|OK|OK|OK|OK|OK|OK|OK
NO. 6 |OK|OK|OK|OK|OK|OK|OK|OK|OK|OK

N iNo. 7 OK|OK|OK|OK|OK|OK|OK|OK|OK |OK
E NO. B |[OK|OK|OK|OK|OK|OK|OK|OK|OK|OK
E NO. 9 |OK|OK|OK|OK|OK|OK|OK|OK| OK | OK
I | NO. 10| OK|OK|OK|OK|OK|OK|OK|OK|OK|OK

As indicated in table 2, in the example 2,
a problem did not arise in any of the ten HDDs.
In this regard, the example 2 is the same as the
10 example 1. That is, in the HDDs in the example 2
also, it can be considered that even when the internal
air pressure changes of the disk unit 20 due to a
temperature change, the outside air does not enter the
disk unit 20, and the disk unit 20 is thus kept clean.
15 Moreover, in order to demonstrate the advantage
of the adsorptive sheets containing the bag 42 sealed
therein, the adsorption filters 18 provided in advance

in all the HDDs in the examples 1 and 2 and the HDDs
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in the comparative example were removed from those
HDDs, and the amounts of gas components adsorbed by
the filters 18 were measured by a heating desorption
gas analyzing method. The result of this measurement

is indicated by the foliowing table 3:

TABLE 3
TOTAL AMOUNT | TOTAL AMOUNT OF
OF GAS SILOXANE-BASED
COMPONENTS _ COMPQUND
0.2 Kg/PER
EXAMPLE 1 1.1 ng/PER FILTER
FILTER
0.05 wg/PER
EXAMPLE 2 <0.2 ng/PER FILTER
FILTER
COMPARATIVE | 5.6 ug/PER
520 ng/PER FILTER
EXAMPLE FILTER

As is clear from table 3, the amount of a gas
component adsorbed by each of the adsorption filters
18 removed from the HDDs in the example 2 is
substantially the same as that of a new adsorption
filter, and is extremely low, as compared with each of
the adsorption filters 2 removed from the HDDs in the
example 1. Therefore, it can be understood that when
the adsorption filter is sealed in the bag 42, the
disk unit 20 can be kept more clean.

The present invention is not limited to the above
embodiment. When the invention is put to practical
use, structural elements in the embodiment may be
modified without departing from the subject matter
of the present invention. Furthermore, various

inventions can be made by appropriately combining
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of all the structural elements in the embodiment, some
structural elements may be deleted, and/or structural
elements may be appropriately combined.

5 For example, with respect to the above
embodiment, the structure shown in FIG. 4 is explained
as the structure of each of the intake valve 46 and
the exhaust valve 48 provided at the bag 42 of the air
intake and exhaust mechanism 40. The structure of

10 each of the intake valve 46 and the exhaust valve 48
is not limited to that in FIG. 4. That is, any valve
can be used as each of the intake valve 46 and the
exhaust valve 48 as long as the threshold pressure at

‘which it operates can be set.
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rotatably provided in a flat housing of the disk unit;
5 a circuit board on which a driving circuit is
mounted, and which is bonded to the disk unit; and

a flat bag which is provided between the disk
unit and the circuit board, includes a communication
hole airtightly communicating with the housing, and

10 has a volume which is changeable to compensate for
changing of an internal air pressure of the housing.

2. The disk device according to claim 1, wherein
the bag includes air intake and exhaust valves
configured to take outside air in the bag and exhaust

15 air therefrom to reduce a difference between an
internal air pressure of the bag and an air pressure
of the outside air when the difference exceeds a given
value.

3. The disk device according to claim 2, wherein

20 the communication hole and the air intake and exhaust
valves are provided apart from each other.

4. The disk device according to claim 2, wherein
the bag includes an elongated gas flow passage
extending from the communication hole to the air

25 intake and exhaust valves.

5. The disk device according to claim 1, wherein

the bag is formed of material which is deformable in
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The disk device according to claim 9,
wherein the bag and the adsorptive sheet are formed
of material which is deformable in accordance with
an irregular shape of the driving circuit.

14. A disk device comprising:

a disk unit in which a disk-shaped medium is
rotatably provided in a flat housing of the disk unit;

a flat bag including a communication hole
alirtightly communicating with a housing of the disk
unit, the flat bag having a volume which is changeable
to compensate for changing of an internal air pressure
of the housing; and

air intake and exhaust valves configured to take
outside air in the bag and exhaust air therefrom.

15. The disk device according to claim 14,
wherein the air intake and exhaust valves operate to
prevent the bag from being broken when a difference
between an internal air pressure of the bag and an air
pressure of the outside air exceeds a given value.

16. The disk device according to claim 14,
which further comprises an adsorption sheet which is
provided in the bag, and which is configured to adsorb
gas therein.

17. The disk device according to claim 16,

1

F

c
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rotatably provided in a flat housing of the disk unit;

a circuit board on which a driving circuit is
mounted, and which is bonded to the disk unit; and

a flat bag provided between the disk unit and the

10 circuit board, and configured to restrict transmission
of heat, and absorb vibration and a sound,

wherein the bag includes a communication hole
airtightly communicating with the housing of the
disk unit, and has a volume which is changeable to

15 compensate for changing of an internal air pressure of
the housing.

19. The disk device according to claim 18,
wherein the bag includes the air intake and exhaust
valves configured to take outside air in the bag and

20 exhaust air therefrom to reduce a difference between
an internal air pressure of the bag and an air
pressure of outside air exceeds a given value.

20. The disk device according to claim 19,
wherein the communication hole and the air intake and

25 exhaust valves are provided apart from each other.



