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111111111 *159159* DISK DEVICE - 1 TITLE OF THE
| NVENTI ON BACKGROUND OF THE | NVENTI ON The present
invention relates to a disk device, 5 and nore

0o a disk device using a recording

Clmwwmmmg a perpendi cul ar magnetic recording
met hod., #4ys¢i sk device, for exanple, a magnetic disk
devi ce |ncludes a rectangul ar- bdx- shaped case in which
10 acconmodated are a nagnetic disk as a magnetic
recording medium a spindle notor as drive nmeans for
supporting and rotati AgTLHeORAgHEt INVANSEKONa plurality

netic heads for witing and readi ng out

|nfor K PEYECEand fromthe magnetic disk, a head 15

actuator for novably supporting the magnetic heads
with respect to thé& ﬁ?&‘éﬁ%&q @%WH%WF@@I&NI rmtor

for rotati and posijtjoning. the head actuat or
subsnateﬂﬁ?tpﬁ%%m LIV ERE AT B1ateS ahe §hELFkkdevice,

QSCK% u | catl ongllé f%%%l e%%gndjrse]&e?ﬁ@getlﬁ%}%gi%
pr 0V'r@§i>ﬁiﬁﬁj3rﬁ?édl%ng'éﬁbﬂ?e/rt(£dgoﬁ A(ﬁ‘l&dfgl#‘ QF§<%¥etlc

shape so that™ it can be’in a car

for exyaddEng maispnal conputer. Since the card-
shaped magneti ¢ di sk device nust be forned thinner and

A disk device, for example, a magnetic disk
device includes a rectangular box-shaped case in which
accommodated are a magnetic disk as a magnetic
recording medium, a spindle motor as drive means for
supporting and rotating the magnetic disk, a plurality
of magnetic heads for writing and reading out
information to and from the magnetic disk, a head
actuator for movably supporting the magnetic heads
with respect to the magnetic disk, a voice coil motor
for rotating and positioning the head actuator, a
substrate unit having an IC head etc., and the like.

As disclosed in, for example, Jpn. Pat. Appln.
KOKAI Publication No. 2003-22634, recently, there is
provided a magnetic disk device formed in a thin card
shape so that it can be inserted into a card slot of,
for example, a personal computer. Since the card-
shaped magnetic disk device must be formed thinner and
smaller than a conventional magnetic disk device,
various components are mounted on a sheet-shaped base

as well as a sheet-shaped top cover is attached to the
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25 smaller than a conventional magnetic di sk device,

vari ous conmponents are nounted on a sheet-shaped base

as well as a sheet-shaped top cover is attached to the

I ~Aw~w~~e *|-nnnn') * base. Further, a printed circuit
board is provided on the back surface of the base,

and an I/F (interface) connector on the printed

circuit board is positioned -an@ held by a dedi cated
fixing menber arranged to a 5 support frame. Further,
recently, a perpendicular magnetic recording nethod

i s urkige devidloiprent a8 1 ittedsel acuitedoraliagi slensétided on
A magnetic di sk device to which the perpendicul ar
magnetit Radorainpdettodis kpiti ethdrorihafingerface)

i ncludes a head disk asseq&%y having a single
magnét PO ¥F Hiad-HhPE s | Btk draed shrapeepitioned

recordl i,um_The ne dj sk device is Iliable
to bé'y %eg‘gd:’ﬁbf esqjlﬁ‘%é‘?f{:efcjdfl%d?ﬁé‘ﬂk?ecr fqreqf%i‘dg@fq'd?ﬁ a
t he gﬂéﬁ; d..2 phenonenon that data recorded 15 on
t he di Cﬂﬁégﬁgirecordlng mediumis deleted by the
di sturb I

ok ¢ an%p{hé@gnﬁ;é&nﬁf %‘c&%?en&m c re(#:or%llc

di sk devi ce using the perpen magnet |
nEthQ@dd&dﬂﬁ@“Méﬂhdeﬂﬁﬂﬂ%déﬂﬂdéﬁéf%ﬁﬂgﬁ%ckgtyﬁgféake a

to an external magnetic field than a magnetic di sk
devi ceassidiia dxarsient.i omalmd g ianel imgnRdvice to which

recording nmethod. To fulfill the requirement, in the

di sk tdevipee pdirstilcated imaghetiPatecARfiiny @A is applied
ordinarily includes a head disk assembly having a
single magnetic pole head and a two-layered disk-
shaped recording medium. The magnetic disk device is
liable to be affected by disturbance of magnetic field
from the outside, and a phenomenon that data recorded
on the disk-shaped recording medium is deleted by the
disturbance of magnetic field. Thus, the magnetic
disk device using the perpendicular magnetic recording
method is required to more improve a shield function
to an external magnetic field than a magnetic disk
device using a conventional in-plane magnetic
recording method. To fulfill the requirement, in the
disk device disclosed in Jpn. Pat. Appln. KOKAI
Publication No. 2003-77266, a shield function is
improved by winding a tape-shaped or foil-like
magnetic shield member around the upper surface, the
lower surface, and the side surfaces of a case, 1n

particular, in a region confronting the moving range
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Publ i cati on No. 2003-77266, a shield function is

i nproved by wi nding a tape-shaped or foil-like 25
magneti ¢ shield nenber around the upper surface, the
| ower surface, and the side surfaces of a case, in
particular, in a region confronting the noving range
of magneti c heads. However, when the tape-shaped or
foil-like magnetic shield nmenbé&r i-s wound around the
outside surface of a case of a card-shaped nagnetic
di sk 5 device the reduction in thickness and size of
whi clofi snagreuiiaq ddsadshe t hi ckness of the device is
increased in its entirety and prevents the reduction
i n thickndkewdr t hhslevilte. tavetdrpedhen fhel-like
magneti c shield nenber i s wound, the nunber of parts

i s | HAASded ahield mambers i wedwhesr Qusliot s ont § ide

manuf acture a assenbl e the device, and the cost,
 her EBF TASE GicredSei HRIFRE SRS MRERd VBN TN

Thi s jnventiqn has, been made .i.n consideration of _is ., .
t hes & CiFcurts ear{:ceedsu,cecén@drl ity Uhdess alrbcs pHRA Rf d/hich is
di sk is i i exs ent. i a pagneth s:hi el d .
pr opér%t\ﬁlgr% “t ﬁcgj%t tﬁclknegséso%fv\hth can be re ur}:cera?aﬁ%d 1h

or der; tls0 &N RS the %)l}%\(z%r&@ eHe RHISK orfl®M G&ickness

according to one aspect of the present 20 invention is
char agt ehiez @id vy eCONPfurSiney, aHasehd'dddibBic shield

sheet - shaped base with an open upper surface forned
of amesoble mignetdundyattérd alundnd a Sheattsshapeithcreased as
well as it becomes troublesome to manufacture and
assemble the device, and the cost thereof is
increased.
BRIEF SUMMARY OF THE INVENTION
This invention has been made in consideration of
these circumstances, and its object is to provide a
disk device which is excellent in a magnetic shield
property and the thickness of which can be reduced.
In order to achieve the above object, a disk
device according to one aspect of the present
invention is characterized by comprising: a case
having a sheet-shaped base with an open upper surface
formed of a soft magnetic material and a sheet-shaped
top cover with an open upper surface formed of a soft
magnetic material and attached to the bése; a disk-
shaped recording medium which comprises a substrate, a
soft magnetic backing layer formed on the substrate,

and a magnetic recording layer formed by being
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top cover with an open upper surface fornmed of a soft
magnetic material and attached to the base; a disk 25
shaped recordi ng nedi um whi ch conprises a substrate, a
soft magnetic backing |layer formed on the substrate,
and a magnetic recording |ayer fornmed by being
over | apped on the soft magnetic backing | ayer and
havi ng per pendi cul ar magneti e adi setropy, the

recordi ng nmedi um bei ng arranged in the case; and a
mechani cal unit including a head which carries out an
5 i nforevetd ppedraceadss g ito Mdndteicorish ¢l e di aya r aand
head actuator which supports the head, and a drive

not orhawitTia hp esnggot it Jaad aggreet teisc tdvel s@tormly Ngthe

medi um the mnmechanical unit being arranged on the
base,FS4REing meath ymdee ing farraed i tiHickerss; ofnd a
0.5 mmor nore 10 and the top cover is fornmed in a

t hi cRIfES@Cal 28 mInGlufry & ety cari eheout an
base .a 0 over have a relative perneability

the t X
of 700 Sr RO Th R O C S i G [RBETRMGIE yiet iUy 2 head
T Qndi t t,of_the inventio
t( hzer %rCt%t;%a{:n g%glr Iog]vulq) et ttaJq ﬁ%}}ﬁ S}eelcacd ’diasr}(J] device Wi et

IS xRl effpddt dh & TR Ildie SR %ﬁ%ﬁ%ﬁmﬁ the

as the thickness of which can be r ona

obj eatexhaitd RV aHiades i¢fg e adquendd ahiddsde dflrein

forth in the description which 20 follows, and in
part thid bae dbvifatsdd dm the rdeserddd im0 & iMYoPenore

| earned by practice of the invention. The objects and

advarinageheoftacheover is formed in a thickness of 0.25 mm
or more, respectively, and the base and the top cover
have a relative permeability of 700 or more and a
saturation flux density of 1.4 (T) or more.

According to the aspect of the invention, there
can be provided a magnetic disk device which is
excellent in the magnetic shield property as well as
the thickness of which can be reduced.

Additional objects and advantages of the
invention will be set forth in the description which
follows, and in part will be obvious from the
description, or may be learned by practice of the
invention. The objects and advantages of the
invention may be realized and obtained by means of the
instrumentalities and combinations particularly
pointed out hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated
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i nvention may be realized and obtai ned by neans of the
instrunentalities and conbi nations particularly 25
poi nted out hereinafter. BRI EF DESCRI PTI ON 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 i nvention, and together -w th t-he genera
description given above and the detailed description
of the enbodi nents given below, 5 serve to explain the
pri ncirplaesd ofortdiel tunvend ipirt &f Ghd $sedl pRESHPLet) ve
vi ew showi ng an upper surface of a hard disk drive
(her e lndfstarate edrepodinent s asf HOBY hreondioy, tandntogether
enbodi nent of the present invention; 10 FIG 2 is a
pl an Witdw tdte tFnerd fdors R ekom gbyen colveve i @,ndftheh
renmoved; Fl is an expl oded perspective view of the

; té“z?% g%?%‘é’cﬁt‘rlo?féloﬁli*éw sHER trrebiug rekten liselow,

poriions of, a base and the top cover of the HDD; FIG
5ifS%fRﬁ%ﬂ&%ﬂﬁﬁé%ﬁ%qxin%/Qﬁﬁ§%*ﬁ}%§ rﬁﬁ?(ﬁfYﬁFﬁ&%ﬁm
a magneti ad, of _ t HOD, G 6 is a_ graph show n
t he relatﬁggfbe w%%ﬁbgj F %§¥%%?p%%%%a%$ T1y9 oy BPPer

| eakage mRanedd & fH el Pfsk 28-Lhe F@e%?éirﬂﬁeg, ir.st??erred to

graph show ng the relation between a saturation ux

densiatsy HIT) & d®akaigry regnet idndd@lfbnt of the present
invention;

FIG. 2 is a plan view of the HDD from which a top
cover is removed;

FIG. 3 is an exploded perspective view of the
HDD;

FIG. 4 is a sectional view showing abutment
portions of a base and the top cover of the HDD;

FIG. 5 is a view schematically showing a magnetic
disk and a magnetic head of the HDD;

FIG. 6 is a graph showing the relation between a
relative permeability and a leakage magnetic field of
the case;

FIG. 7 is a graph showing the relation between a
saturation flux density and a leakage magnetic field
of the case; and

FIG. 8 is a view showing a comparison of leakage
magnetic field strength of a 1.8 inch magnetic disk
device employing an in-plane recording method with

leakage magnetic field strength of the HDD according
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of the case; and FIG 8 is a view showi ng a conpari son
of | eakage 25 magnetic field strength of a 1.8 inch
magneti ¢ di sk device enploying an in-plane recording
method with | eakage magnetic field strength of the
HDD according to the enbodi nent. DETAI LED DESCRI PTI ON
OF THE | NVENTI ON An enbodi nent in which the present
invention is applied to a HBD W | I- be described in
detail with 5 reference to the drawi ngs. As shown in
FIGS. 1to 3, the HDDis fornmed in a card shape and
ar r ariged e conth aiigndro;, . f or exanple, a PC card type
standard. Mre specifically, the HDD has a
rectangul ar sRESAIIKEEESERIETION I0qt Thids T&VERGTEDNed
10 portion in which various nenbers described | ater
are mount’BY RGN Ne Hertipheh athedyee s ¢t ebtverpion is

cover P i S‘”PIP} twa%p{' U1 e o 19 Db

a print e r rOV|ded on the back 15
surfé%g%% Te C%se 69 %kantonwcover 15 covering

the back sur nt rint d ircujt ard

t he base 10 an }_@‘S;é’ ?ot(rene%’ |ér:1h% c]gé) h%%lém‘?% in a

1S eBlid eady a]rﬁfna'lalftdrg;%& R85 LAMONAN Seo TNEASFe,

10, the top cover he botton1cover
constdt uaarda thipad gteeicanaul arMc%S%pléclﬂscaSlwm ik HDD has

FIGS. 2 and 3, a 1.8 inch nagnetic disk 16 acting as

an i @af gerdkingm lrsec ahdiatg shegiadmarxk 10 that has a recessed
portion in which various members described later are
mounted except the peripheral edge thereof, and an
open upper surface. The HDD has a sheet-shaped top
cover 12 for closing the upper surface of the base 10,
a printed circuit board 14 provided on the back
surface of the base 10, and a bottom cover 15 covering
the back surfaces of the printed circuit board 14 and
the base 10, and the HDD is formed in a card shape in
its entirety by laminating these components. The base
10, the top cover 12, and the bottom cover 15
constitute a flat rectangular case 11.

As shown in FIGS. 2 and 3, a 1.8 inch magnetic

disk 16 acting as an information recording medium and
a mechanical unit are arranged in the recessed portion
of the base 10. The mechanical unit includes: a
spindle motor 18 as a drive motor for supporting and
rbtating the magnetic disk; a plurality of magnetic

heads 40 which write and read out information to and
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a mechanical unit are arranged in the. recessed

portion of the base 10. The nechanical unit includes:

a 25 spindle notor 18 as a drive notor for supporting
and rotating the magnetic disk; a plurality of

magnetic heads 40 which wite and read out

information to and fromthe magnetic disk; a head
actuator 22 for novably supportling the nmagnetic heads
40 with respect to the magnetic disk 16; a voice coi
notor (hereinafter, referred to as VCM 24 for

r ot atfimogn drice posgria twind mij &t e Heeadl saactuwsdtar 22;f@r movably
ranp | oad mechani sm 25 for keeping the nagnetic heads
40 atsyrpsintiiors Wpadebnedpay thedadmmdshevidynegsreali shko the
16 when the magnetic heads 40 nove to the outernost

peri PRENPIGC thek nfynet i idisicals: matPran(herginafter,

ot SBRICHA 1t 2GS T . B TGS
8 ard el as it dne dns, I AR IR B v e
£ rang | . o

amrap TR (B8 oL haRANSld SRR e mpaced
car bepastearcahaste mRFeti ARt AN 1 ARMOX I &l 1d@tc

abutnment portion 13 is forned around the periphera

edge hefadshe tbagsrel o Ahepldirtddrinos tofpdhingaded Jwl@se

82, into which screws for 20 fixing the top cover 12

are madbetscr eliexk land aad plrurialdntyd sa0f lpasid in@dhhism 27
hol es 83, which position a gasket 60 to be described

| at eforahe lfiddmgedhen hedel actuator 22 at an evacuating

position. A substrate unit 21 having a head IC and
the like and a pack-shaped air filter 28 are arranged
on the base 10.

The base 10 is formed by press molding a soft
.magnetic material, for example, an iron material such
as a cold rolling carbon steel sheet (SPCC), and an
approximately flat abutment portion 13 is formed
around the peripheral edge of the base 10. A
plurality of threaded holes 82, into which screws for
fixing the top cover 12 are to be screwed, and a
plurality of positioning holes 83, which position a
gasket 60 to be described later, are formed in the
abutment portion 13 of the base 10.

As shown in FIGS. 2 and 3, the spindle motor 18
is mounted in the recessed portion of the base 10.
The magnetic disk 16 is fitted on a hub (not shown) of

the spindle motor 18 and fixed to the hub by a clamper
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2 and 3, the spindle notor 18 25 is nounted in the
recessed portion of the base 10. The magnetic di sk 16
is fitted on a hub (not shown) of the spindle notor

18 and fixed to the hub by a clanper 17. Wth this
arrangenent, the magnetic disk 16 is rotated by the
spindle notor 18 at a predeterni8hed speed. The head
actuator 22 includes: a bearing assenbly 5 26 fixed

to the base 10; two arns 32 extending from the

bear ilny adbiertbl tyh 26; a megmpnentheathasseniét £s 6sk 16 is
extending fromthe extreme ends of the two arns 32;

and & SISt toY ridie indir rexiendss fatom tiee dee imgned
assenbly 26 in a direction opposite to the arns 32 as
10 welH&% supports a voice coil 45. The magnetic head
assenbl i es, .36 .i ncl ude sl ende Shee{@ haped suspensi ons

and the meghet? DT IARF i sed Tol 1Hes ex? r Rfat thdsappembly
h i t h t i mh ti )

Whon 25 2RO, (HLUALD oo SHAN AHP%2 PO &R Eng, feom

i Ny t 10.. t net, i i

s asaorle o e bass, 1, Lo ety 1k dfa o ac
rragn%t}dt%daﬁaﬁ AQE UHd U Ahee UGS A AOWEfo arms 32;

surfaces of the magnetic disk 16. A predeterm ne

head drepa ishpapd et dne the dragnehiteheadsr 4P trnasdhring
20 the surfaces of the magnetic disk by the spring

f or cessaimktlhe 2fusipersidinsectie (M forts otled i dwgnd &2 as
head actuator 22
well as supports a voice coil 45. The magnetic head
assemblies 36 include slender sheet-shaped suspensions
and the magnetic heads 40 fixed to the extreme ends of
the suspensions through not shown gimbal portions.
When the head actuator 22 arranged actual data
side is assembled to the base 10, the magnetic disk 16
is interposed between the two arms 32. A pair of
magnetic heads 40 confront the upper and lower
surfaces of the magnetic disk 16. A predetermined
head load is applied to the magnetic heads 40 toward
the surfaces of the magnetic disk by the spring force
of the suspensions.
The VCM 24 for rotating the head actuator 22
includes: the voice coil 45 fixed to a support frame
44 of head actuator 22; an upper yoke 48 arranged on
the base 10 to face the voice coil 45; and a magnet 49

fixed on the inner surface of the upper yoke 48 and

opposing the voice coil 45. The base 10 composed of
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i ncludes: the voice coil 45 fixed to a support frame

44 of head actuator 22; an upper yoke 48 arranged on

25 the base 10 to face the voice coil 45; and a magnet

49 fixed on the inner surface of the upper yoke 48

and opposing the voice coil 45. The base 10 conposed

of the soft magnetic material also acts as a | ower

yoke of the VCM 24. Energizati 8n of the voice coil 45
causes the head actuator 22 to turn between an
evacuating position 5 shown by a solid line in FIG 2
and dameactafdt magneiosi tadremmlt ke smgrets adisklddsr yoke
and the magnetic heads 40 are positioned on desired
traclkef dthe WEM dgnetic disk 16 at the actuating
position. The head  actuator 22 is prevented from

bei ng excEdERAI AR A& 10 DSRIRP 3R vt B4 3RF the head

t 0 standi t.h b 10.
e REgNEPE eadd F00 Setmastt (aI NP UL diP g on
th t, h I
Th: su stra%yg unlotllgjl llgirgg%pgggd e%(laqjo;elag]; (fewa%'smg
Pri NGB GlE 0 R haAR1as A SONECtaly &, e ic

on the botton1 t"o connect the 'substrate u
to theapid Aled & it iReRId oA de-glereﬂm:%tarc%se dHithe

21 is fixed to the base 10 by screws, and the

conneei@etid earfv ad aita Wb&ﬂﬁiﬂt&rngmpgﬁaﬂtﬂdrne 2the head
insertion opening 54 formed to the base 10. A shock

senserct84tios PRuritsererveritedifpem swifacexafeddierely turned
substrate unit 21 to detect a shock acting on the HDD.
beyond the evacuating position by a stopper pin 50
standing on the base 10.
The magnetic heads 40 are electrically connected
to the substrate unit 21 through a flexible cable 52.
The substrate unit 21 is composed of a flexible
printed circuit board and has a connector 53 mounted
on the bottom thereof to connect the substrate unit 21
to the printed circuit board 14. The substrate unit
21 is fixed to the base 10 by screws, and the
connector 53 confronts a rectangular signal line
insertion opening 54 formed to the base 10. A shock
sensor 84 is mounted on the upper surface of the
substrate unit 21 to detect a shock acting on the HDD.
As shown in FIG. 5, the magnetic disk 16 has such
a structure that a soft magnetic backing layer 72
called a soft magnetic under layer and a magnetized

recording layer 73 with perpendicular magnetic

anisotropy are sequentially laminated on each of the
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As shown in FIG 5, the magnetic disk 16 has such a
structure that a soft magnetic backing |layer 72 25

call ed a soft magnetic under |ayer and a magneti zed
recording |layer 73 with perpendi cul ar nmagnetic

ani sotropy are sequentially |lam nated on each of the

10 surfaces of a substrate 70 conposed of a

non- magneti ¢ nenber formed +n &0di sk shape and a
protective layer 74 is further fornmed thereon. The
magnetic head 40 is arranged as a single 5 magnetic

pol e shedtheaarl ohcd uslgss tar atee N7 fragorebd segod £ a 7dodi-anagnetic
appl ying a recording magnetic field to the nagnetic

di sk MEan forredir i yokdl 56 sapmgpd a prakecteverhayer
path._. A recording coil 77 is wound around the main
magnetd o ol ] of s d ERHeemi n magnetic pol e 10

75 when a signal is witten t he magnetic di sk 16.

At ond hodll ' S B e e Rt L9 e f ETased rgees Sindle
adj a t e retu 0 76 to,read out_ a signal

Fr o SEinad Mo el e IR AL EN itn fhfillc pole
rint ' ' ! the

P e S R G Yecqru Bl MR O LG DRSS che

shapenayricdiitd Yaisqli eraddan tha, hasgoxd 06 Pa@@mbegé@ra flux

56 is nounted on the printed circuit board 14 an

conneeitetri axconrecidto &l rf resged P s theusdibst i@ the
unit 21 in the base 10 through the 20 signal line

I nsemtaion reppratigc Pbld Thedaseile e IMd comgedtoic pole
57 is connected to an end of the
75 when a signal is written to the magnetic disk 16.
A read head reproducing element 78 is arranged
adjacent to the return yoke 76 to read out a signal
from the magnetic disk 16.

As shown in FIG. 3, the printed circuit board 14
arranged on the back surface of the base 10 is formed
in a rectangular shape slightly smaller than the base
10. A connector 56 is mounted on the printed circuit
board 14 and connected to a connector 53 arranged on
the substrate unit 21 in the base 10 through the
signal line insertion opening 54 of the base 10.

An I/F connector 57 is connected to an end of the
printed circuit board 14 in a lengthwise direction to
connect the HDD to external equipment. The I/F
connector 57 has a flat fectangular main body 57a that
is located along an edge of the printed circuit board

14 in the lengthwise direction as well as projects

from the printed circuit board 14 in parallel with it.
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printed circuit board 14 in a |l engthwi se direction to
connect the HDD to external equipnent. The I/F

connector 57 has a flat rectangular main body 57a that

25 is located along an edge of the printed circuit

board 14 in the lengthwi se direction as well as

projects fromthe printed circuit board 14 in

parallel with it. - 11 A matiplictty of |ead wires
extending fromthe main body 57a are soldered to the
printed circuit board 14. When the printed circuit
boar & Mlitsidbrircinged fonl dare wiaek stwrdratn@fftdre tiasenain
10, the I/F connector 57 is 5 | ocated spaced apart
fromhdey Bolse ae sSthldangsbrt s urtfeager sftethec blagel i oonrd 14.
whi ch_the various conponents are nounted is closed by
the D dhvePrin ik« 19 ithdaee 1D by aeran@ed sgn the

h [ FIGS. 1 d 2, the top caover_12 is forned in

Z ?cl;m I a‘ﬂ‘rb]f%a&e ﬁa}fgﬁé]%&ﬁﬁ?g 1SiFE orf SSPIRG Y to/ 1S
th b 10. The top caver 12 i.s forne ress
rmledilﬁjgcsé‘ecf ofe r?[e)qalré%vréﬁoé’}i%ﬁ Base cej&(g't)'/rpr)e, an

' t eni al old.r carpon_st
Lpon, ol el A2 691 10l ot 68 UMl e

abut ReRY R bRk - IR qund. L e Pasy Pé(}?é alop
edge of the top cover 12. As shown in FIGS. 3 and 4,

a pl Woaddrt Y1 20ff i QIDJRCIHHHN D Zek are dprdmebdd. thes shown in

abutnment portion 19 of the top cover 12. The

proj eatdsans 2hdark lweatted dorappase d i tfg@ated

hol es 82 of the base 10 as well 20 as project toward a

base reicdendTHregugthdps ds 23w ar esize corresponding to the
base 10. The top cover 12 is formed by press molding
a soft magnetic material, for example, an iron
material such as a cold rolled carbon steel sheet, and
the like, and an approximately flat abutment portion
19 is formed around the peripheral edge of the top
cover 12. As shown in FIGS. 3 and 4, a plurality of
projections 23 are formed to the abutment portion 19
of the top cover 12. The projections 23 are located
to oppose the threaded holes 82 of the base 10 as well
as project toward a base side. Through holes 23a are
formed to the extreme ends of the projections 23.

The top cover 12 is fixed to the base 10 by
screws 12b screwed into the threaded holes 82 of the
base 10 through the through holes 23a. In this state,
the abutment portion 13 of the base 10 confronts the

abutment portion 19 of the top cover 12, and the

projections 23 are abutted against the abutment
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formed to the extrene ends of the projections 23. The

top cover 12 is fixed to the base 10 by screws 12b

screwed into the threaded holes 82 of the base 10

t hrough the through holes 23a. In this state, 25 the

abutment portion 13 of the base 10 confronts the

abut ment portion 19 of the top cover 12, and the
projections 23 are abutted agaihst the abutnment 12
portion 13 of the base 10. As described | ater, when

t he gasket 60 is sandw ched between the base 10 and

t he tasrtcioverl3 Bt tiee gragjeect( ng Aridgraridfed hieater, when
projections 23 are set to 1 mmor |ess. Further, when

5 no tgesieasket bdls tqndtisihead ihrf wragHihe dfagehel0 and
rojections 23 are set to 0O nm thereby the abutnent
Borjt G PRI bte TP e Thty ifdidhte orftset

w th trrg)e.eac U.ltorrrlesnt ﬂoorl;i on t1 oof the to ecosver uzrtihner hen
the SRS TEG0rMS tHet e6tt <6 tlhe{ffmt%egl are 1 r W

| . oo !
ot her'® Faries 1 TRADE R L SREUHE DGR LA, ohe
of t he AtRMHs BY td NS S.t0lD Gt M hass, Thanddtieent

top cover 12 are fornmed |arger than the thi'cknesses of

the pase ith asd dheHombv e kbmekd ildtd igitimate contact
enbodi nent, the gasket 60 is sandw ched between the

abut nenth pove iamuthRraf gheilkasa A Anthd p alutdrent2 in
portion 19 of the top cover 12 to keep air tightness
in thdehasd i@ r&gyishevtharddfGsd,thate thgaslkeate 60 i s
formed in a rectangul ar frane shape in
electrically and magnetically conducted with each
other. Further, to improve air tightness, the widths
of the abutment portions 13, 19 of the base 10 and the
top cover 12 are formed larger than the thicknesses of
the base 10 and the top cover 12.

In the embodiment, the gasket 60 is sandwiched
between the abutment portion 13 of the base 10 and the
abutment portion 19 of the top cover 12 to keep air
tightness in the base 10. As shown in FIG. 3, the
gasket 60 is formed in a rectangular frame shape in
correspondence to the abutment portion 13 of the base
10. The gasket 60 is formed by sandwiching a thin
metal or resin sheet between gasket members composed
of, for example, rubber or the like from above and
below them. A plurality of positioning projections
66, which project toward the base 10 side, are formed

to the gasket 60 integrally therewith at a plurality

of positions. The gasket 60 is arranged such that it
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20 correspondence to the abutnment portion 13 of the

base 10. The gasket 60 is forned by sandw ching a

thin netal or resin sheet between gasket nenbers

conposed of, for exanple, rubber or the like from

above and below them A plurality of positioning
projections 25 66, which project toward the base 10

side, are formed to the gasketl®0 +ntegrally

therewith at a plurality of positions. The gasket 60

Is arranged such that it 13 is |located at a

pr edeterltigete st td @raddie mespettpdoi tide abtit neaspect to
portion 13 by engagi ng the positioning projections 66

wi t h tthee gitulmedritt yaft posi 13 d endrd sy 88 fresketi ¢wing
the abutnent portion 13 of the base 10. 5 \WWen the top
covePrPP e qned b ¢ itHe W urdpld theof seewifsionhey holes
gasket_ 60 i s sandwi ched between the abutnent portion

13 of % HoWask 1o Yt amengitt Rt igortd of 19 efbPase 10.
t 2 d I th but .t t]

ai Tt VO] v 0 R e 1h T G S (e TR tA SoubroY the
15, j S , d
the TR AR B SRRl ARG hen

ol dighgh tthentOfdo rBANELI £ JRNEId lasd OFp EXAMfe @Nutment
iron materi al such as a cold roll ed carbon stee

sheetpdr¥RER) ,1 RHE ithd R idyand hasmdnsapPPs QX e &l Yrhe
rectangul ar shape corresponding to the base 10. Wen

the hack tadr fraeasi orgf dihe dgse 10 and the printed

circuit board 14 are covered with the bottom cover

15, an endi=fshdwn hiot tKIG. 3, the bottom cover 15, which
covers the back surfaces of the base 10 and the
printed circuit board 14, is formed by press molding a
soft magnetic material, for example, an iron material
such as a cold rolled carbon steel sheet (SPCC), and
the like and has an approximately rectangular shape
corresponding to the base 10. When the back surfaces
of the base 10 and the printed circuit board 14 are
covered with the bottom cover 15, an end of the bottom
cover 15 in a lengthwise direction projects from the
base 10 and constitutes a connector support portion
.15a. The connector support portion 15a confronts the
back surface of the I/F connector 57 as well as is
formed in the approximately same size as the main body
57a of the I/F connector 57.

Side walls 94 are formed integrally with the long

sides of the bottom cover 15 except the connector

support portion 15a thereof. The side walls 94 extend
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cover 15 in a lengthwi se direction pro]Jects fromthe

20 base 10 and constitutes a connector support portion
.15a. The connector support portion 15a confronts the
back surface of the I/F connector 57 as well as is
formed in the approximately sanme size as the main body
57a of the I/F connector 57. 25 Side walls 94 are
formed integrally with the longldsides of the bottom
cover 15 except the connector support portion 15a
thereof. The side walls 94 extend 14 vertically wth

r espectr tticatlley batttomespesrt o ghevdddttas ddwer 15 as well
extendi ng end 94a of each of themis bent at right

angl s ttdvearek ttemel igichemn b f9 4ehe fsichechwat § <t mhéoent at
bottom cover 15 arranged as descri bed above

i's
ar r afged o R NHE DA it fdee Fhathe frihg e“‘dldﬁ rchﬂrlts 94.
board 14 to overlap it_and attached to th
10 and togﬁbeoajé’r e%@ r?grlfé}{bgeé:i J'eﬁ:a%gg%fkéove

of the side mal s 9 the Upper_ s f ce of t.he

obut hen e RaR ‘%&e S SR W AR A gipeutt
FI G e i ot t

S bt S EL PN B U SRS 9 e

sect '1@“%n@%ro%0fco§fe% r@d% férﬁﬂa a8 oh &f@a&?ds 94a
and t he abutnent portions 13, of” the base 10 anhd

the togp teevesidk? waiFleSISﬁllﬂvh&mﬁCtllf% Y whohetEdYo t hehe
15 side walls 94 fromthe outside and engaged with

each abottihent Asrairesuld ,oft thestvgngidvedf Itheadesi@en in

can be increased inits entirety, and the bottom

covelfIls dan As described above, both the side walls 94 of
the bottom cover 15 are formed such that the cross
sections thereof are made to an approximately U-shape,
and the abutment portions 13, 19 of the base 10 and
the top cover 12 are simultaneously sandwiched by the
side walls 94 from the outside and engaged with each
other. As a result, the strength of the device can be
increased in its entirety, and the bottom cover 15 can
be fixed without using screws and dedicated support
members. At the same time, an influence due to
external magnetic noise and eleétric field can be
reduced by covering the overall side walls of the HDD
with the side walls 94 of the bottom cover 15.

In the HDD arranged as described above, the

thickness of the top cover 12 is set to 0.5 mm or less
and the thickness of the base 10 is set to 1.0 mm or

less because they are restricted by the thickness of

the HDD, the heights of the parts accommodated in the
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be fixed without using screws and dedi cated support
menbers. At the sane tine, an influence due to 20
external magnetic noise and electric field can be
reduced by covering the overall side walls of the HDD
with the side walls 94 of the bottom cover 15. In the
HDD arranged as descri bed above, the thickness of the
top cover 12 is set to 0.5 mmot5less 25 and the

t hi ckness of the base 10 is set to 1.0 mmor |ess
because they are restricted by the thickness of the

HDD, HOe hei@tiei gift tdwe pagds Eeoomrodaiednagndthiec -hddds 40
HDD, a G height as a gap between the nagnetic heads 40
and tanel megmetdanatiisk digsk @, tdred Iihee.likeis It is
preferable that the thickness of the top cover 12 be

set wFfembhn dhhatortd e itenesi kheddee dfor h%o'\t%%el% be
10 be set to 0.5 mmor nore due to the restrlct of

strerﬁﬁth QIWer?-EtH‘é“tqﬁ ALt e thiFkrRRs ab the base

tt he thi ck f the b
Set () 6% SR 6 Rhghdeh C T @ A9 il TR et riSedon of

meak%%ﬁg¥l 10 this case, when the top cover 12
forme US 430 is conmbined with the base 10

formed of (pROC cAdefig) ddneds p@ﬁsﬁlbéltﬁé% tb@drdpgais set to

recorded on the magnetic disk 16 may be del eted by an

ext ernals magneid aHd alih clfeeds BN HO Bdee enbork nedrt ,to
an event that the 15 data recorded on the magnetic

di sk 0L& ingn,del eiefhdryic tdteid nd | aeheet of s thestextesloated.  In
magneti c fleld can be
this case, when the top cover 12 formed of a SUS 430
is combined with the base 10 formed of SPCC, there is
a possibility that data recorded on the magnetic disk
16 may be deleted by an external magnetic field.

According to the embodiment, an event that the
data recorded on the magnetic disk 16 is deleted by
the influence of the external magnetic field can be
prevented before it happens by employing the
combination of the top cover 12 and the base 10 each
formed of SPCC.

FIG. 6 shows a result of calculation carried out
by a simulation for determining a relative
permeability p of the top cover 12. 1In this case,
leakage magnetic field strength in the magnetic disk
16 is calculated by applying a uniform external
magnetic field of 250 (Oe) as an external magnetic

field, using Helmholtz coils or the like as the

external magnetic field. Specifically, a leakage
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prevented before it happens by enploying the

conbi nation of the top cover 12 and the base 10 each
formed of SPCC. 20 FIG 6 shows a result of

calculation carried out by a sinulation for

determining a relative perneability p of the top

cover 12. In this case, |eakage magnetic field

strength in the magnetic disk 16 is cal cul ated by

appl ying a uniformexternal 25 magnetic field of 250

(Ce) as an external nagnetic field, using Helnoltz

COi | snayndthie: |1kl dsid heal @xtetedl ushgnethe péaheability p
Specifically, a | eakage 16 magnetic field is

cal cufattece usipgdbex pet neaba |[payampetaf. t he t op cover

12 as a paraneter. The thickness of the case 11 is

det er ni ned’ty thicknéseknesshofcase tbpisodeterpined by the
to 0.25 nmand the 5 thickness of the base 10 set to

0.5 rrhigkn@fPt Hehe et eeshl 2l eeffect-#3 Whsend the
weakened. The base 10 is fornmed of

SPCC, h .
sat ur%nblicldmfrw%e% tRAES of 59t 6°¢ T<§> C5C S L bR Ehe
i1i.t. f 0..Jh . I , cul d
oS i he Borsoh cover Tt 1eft Eeidy o PhEhaase 10
ACC.oridé %J_In‘Peci r@f r%,t k?g? gg\l %é’ll. é@i‘ontpfui(' (‘i%rtisi{?;/ Bs of
resi stance to magnetic fie of the nagnetic heads 40

is 150 ¢ Qep)y., HWBVEIpe BACEe tHErAEH ABOc WM i o B 800, These

relative perneability of 500 used in the 1.8 inch 15

magnetd 1l Skedleyd Teu B @ YA igurdind Nt 1ph @neh & eset dbmgcover
15 is not attached.

According to the result of calculation, the limit
of resistance to magnetic field of the magnetic heads
40 is 150 (Oe). However, since the SUS 430 with a
relative permeability of 500 used in the 1.8 inch
magnetic disk device employing an in-plane recording
method has leakage magnetic field strength of 160 (Oe)
as shown in Al of FIG. 6, there is a possibility that
the data recorded on the magnetic disk 16 may be
deleted.
In contrast, when the base 10 and the top cover

12 each formed of SPCC with a relative permeability of
800 are used as in the embodiment, leakage magnetic
field strength is 130 (Oe) as shown by Bl of FIG. 6,
and thus, an event that the data recorded on the
magnetic disk 16 is deleted by the influence of the
external magnetic field can be prevented before it

happens. Note that Cl of FIG. 6 shows a relative
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nmet hod has | eakage magnetic field strength of 160 (Qe)
as shown in Al of FIG 6, there is a possibility that
the data recorded on the magnetic disk 16 may be
deleted. 20 In contrast, when the base 10 and the top
cover 12 each forned of SPCC with a relative
perneability of 800 are used as in the enbodi nent,

| eakage magnetic field streagth’is-130 (Ce) as shown
by B1 of FIG 6, and thus, an event that the data
recorded on the 25 magnetic disk 16 is deleted by the

i nf | penoeeaafi titey eXtErMalambgniet ithifd elakecan dkage
prevented before it happens. Note that Cl of FIG 6
showsnagyned]iat ifidee 17 stpeamtdbids t330f (GRO0, dwbordindlis, it
case, |eakage magnetic field strength is 130 (Ce).
Accoridi Rf8fenablg Lhnteftdimttase Hft antk Wseor eaier 12
the top cover 12  have a relative perneability of 700
or WO § FIR S h R e AR Y G1E Ol bt e -

carried ouEt a.simul ati on for deter m.ni.n,

b ]
sat ur at ed fﬁGu'xy7 RS P BB TR S CCLb]\Fetrlgola_CéﬁFled out

t hi veal ' (€l t th i

o chihe S iRt R R D S g R Y
Magnefdn ifiyelegd (o kG d he HRWsI ng Helihaldiz ids eakage
the like as the external nmagnetic field.

Specirfdgeritiy fa diepkagendragnet ithd i iis Galculatad by

using the saturation flux density Bs of the top cover
12 aspplpdmamet emifHhen tAECkmess it difailcagsenkkiics field to

determ ned by the
the HDD using Helmholtz coils or the like as the
external magnetic field. Specifically, a leakage
magnetic field is calculated using the saturation flux
density Bs of the top cover 12 as a parameter,

The thickness of the case 11 is determined by the
thickness of the top cover 12 set to 0.25 mm and the
thickness of the base 10 set to 0.5 mm in which the
magnetic shield effect is most weakened. The base 10
is formed of SPCC, has a saturation flux density Bs of
1.6 (T), and a relative permeability p of 800. These
values are calculated assuming that the bottom cover
15 is not attached.

According to the result of calculation, the limit
of resistance to magnetic field of the magnetic heads
40 is 150 (Oe). However, when the case is formed
using the SUS 430 with a saturation flux density of
1.2 (T) employed in the 1.8 inch magnetic disk device

employing the in-plane recording method, leakage
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15 thickness of the top cover 12 set to 0.25 nmm and
the thickness of the base 10 set to 0.5 nmin which
the magnetic shield effect is nost weakened. The base
10 is formed of SPCC, has a saturation flux density

Bs of 1.6 (T), and a relative perneability p of 800.
These 20 val ues are cal cul ated assum ng that the
bottom cover 15 is not attaehetd8 Aecording to the
result of calculation, the limt of resistance to
magnetic field of the magnetic heads 40 is 150 (Ce).
HoweveErgnethien fillel dagerdrsytfloriedl @5 (Béng tHeuSUSHBD: is a
with a saturation flux density of 1.2 (T) enployed in
t he PBSifkdR iagrididte Wisidatey i xecordmpd oy righe eagnetic
i n-pl gane recordi ng nethod, |eakage - 18 magnetic

fiel @1tk SifgtRy Lerateeddd- Thus, there is a

possibility that the data recorded on the nagnetic

di sk 16 "5e’ de eétce%‘?r‘fb"v%v"e?,t%%cw%‘?ﬁiﬁ“?‘%tt hghen the
enbod|_nent,, the .5 base 10 d the.to over .

are ?;g:g%e Oo%&%wtt% acoe\’sea ul?i;tallroen %?rurge%eonéi%%g%fmth a

1.6, d ' j el rengt h | .
s RPN GO G N (Flo g sins

dat a steeeigded ion 1tie mrgnetd Ghddisk ki SOLd_eE]‘ﬁ.edLbYaned

the influence of the external 10 magnetic field can b
prevenied hef ervent drappens dNot erddidd of tHGmagnetic

shows that the case 11 is forned of a material wth a

sat uddtsikorl & lisx dddrdiddy of thke 4 r(fMyerared,of tHdiexternal

case, | eakage magnetic field
magnetic field can be prevented before it happens.
Note that C2 of FIG. 7 shows that the case 11 is
formed of a material with a saturation flux density of
1.4 (T), and, in this case, leakage magnetic field
strength is 139 (Oe). Accordingly, it is preferable
that the base 10 and the top cover 12 have a
saturation flux density of 1.4 (T) or more.

FIG. 8 shows a comparison between the leakage
magnetic field strength A3 of the 1.8 inch magnetic
disk device employing the in-plane recording method
and the leakage magnetic field strength B3 of the HDD
according to the present embodiment based on the
result of examination described above. According to
the result of examination, it can be confirmed that
the leakage magnetic field strength is improved by
about 60 (Oe) by forming the base 10 and the top cover

12 of SPCC. With this arrangement, an event that the

data recorded on the magnetic disk 16 is deleted by
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strength is 139 (Ce). Accordingly, it is preferable 15
that the base 10 and the top cover 12 have a

saturation flux density of 1.4 (T) or nore. FIG 8
shows a conparison between the | eakage magnetic field
strength A3 of the 1.8 inch magnetic disk device

enpl oyi ng the in-plane recording nethod 20 and the

| eakage magnetic field strengthl®83 of the HDD

according to the present enbodi nent based on the

result of exam nation described above. According to

t he resulinfofueexamafatilon, exttemadl beaoefia neick Idhatan be
the | eakage nmagnetic field strength is inproved by 25
aboutPBY rae)d e fagrariify haredisse 10 and the top cover
12 of SPCC. Wth this arrangenent, an event that the

dat a r ecor’deFUH T meRfie?l L 1H st 187§ sepee@ieenpy e gap

L SR A0S DS 5
th nbodi t, .th bet , th f f th .
e SRR, e 97y BELAESHANS SR Sl aco 1.
di tJ fot ti ' ' 0 .
6 oot @i 18 TEAELLE M, 18 |5l Tl Mheen 1

di r eqtyons Bfr fhe Jmanatidy USK S iymali c (@ D 9 M Orset

nore. Further, the gap between the Tsurface of the
magnetd © & s 15 atdd.he o Heverchle dddb ive s raxdi e

direction of the magnetic disk 16 is set to 0.4 nmor

nor e, suarfhdehe fyahd hexrgeleativeeh st dry drite tisurf@eecover 12

direction of the magnetic disk 16 is set to
in the axial direction of the magnetic disk 16 is set
to 0.4 mm or more, and the gap therebetween along the
surface direction of the magnetic disk 16 is set to
0.3 mm or more.

With this arrangement, a phenomenon that the
magnetic domain structure of a backing soft magnetic
layer constituting the magnetic disk 16 is disturbed
and data recorded on the magnetic disk 16 is deleted
by the influence of the external magnetic field can be
prevented before it happens.

According to the embodiment, the bottom cover 15
is formed of a soft magnetic material and has a
thickness of 0.1 mm or more. With this arrangement,
the magnetic shield property of the HDD can be more
improved. |

According to the HDD arranged as described above,

the phenomenon that data recorded on the magnetic disk

16 is deleted can be prevented by shielding the
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0.3 mmor nore. Wth this arrangenent, a phenonenon

that the 15 magnetic domain structure of a backing

soft magnetic |layer constituting the magnetic di sk 16

is disturbed and data recorded on the magnetic disk

16 is deleted by the influence of the externa

magnetic field can be prevented before it happens. 20
According to the enbodi nent, -t heObott om cover 15 is

formed of a soft nagnetic material and has a

thi ckness of 0.1 mmor nore. Wth this arrangenent,

t he negretnzl sehet peopesiy lof the &HRE:can hevimgethe base

i mproved. 25 According to the HDD arranged as
describethdbve, top heophenbirenodinbat tlat artecog ded on
the magnetic disk 16 is deleted can be prevented by

shi elRENPEPRNCE 20f )¢ PRI 1 sretfieroeediley dtibg improvement
case 1 aving the base 10 and the top cover 12.

Si ncét he*Surd ?%ﬁfaﬁﬁﬁf?ﬁrﬁﬁ%ﬁ??ﬁltmﬁgmﬁi}?sf+%%Tov%@ere
b he | f th [ t.0, extern
TGNt B T VLA o 8 I Dot D v Hd e %wiéj‘rdmg

[ i i, Ng: ' i c di evi ce
ol s SO GRALL 0o e L e TRIOE L End s

met hogb r N d &L ar Shdtsed fo iﬁﬁ@{?ﬁ?&%@w& 0 MiAG&r,

magneti ¢ shield nenber and e around the

out sisdesirifaces afod heeddks dd wike Duphese©fc PAisS1g

can be reduced and an assenbling property can be

| npr oeedbeas amed Ittes Tiiee around the outside surface of the
case 11, the number of parts can be reduced and an
assembling property can be improved as well as the
thickness of the device can be more reduced in its
entirety.

Since the base 10 and the top cover 12 can be
engaged with each other being simultaneously
sandwiched by both the side walls of the bottom cover
15, the bottom cover 15 can be fixed without using
screws and dedicated support members. The effect due
to external hagnetic noise and electric field can be
reduced by covering the overall back surface and
the overall side walls of the HDD with the bottom
cover 15.

It should be noted that the present invention is
by no means limited to the embodiment described above
and can be embodied by modifying components within the

scope that does not depart from the gist of the

invention. Further, various inventions can be




10

t hi ckness of the device can be nore reduced inits
entirety. Since the base 10 and the top cover 12 can

be 15 engaged with each other being simultaneously
sandwi ched by both the side walls of the bottom cover
15, the bottom cover 15 can be fixed w thout using
screws and dedi cated support nenbers. The effect due

to external magnetic noise and 2lectric field can be

20 reduced by covering the overall back surface and

the overall side walls of the HDD with the bottom
coverackomdlti sty eomotedi ataly tdenipiesentthe plurality
invention is by no neans limted to the enbodi nent
descrafbhepresnant 231 iHnl egad ben efvodirebdimenidi f yFay
conponents within the scope that does not depart from
t he G*RYfE 1t FREHRANGBROMRIMEharay \Rf | YUkt ed ebobnall

can 21 acconplished by, appropriately conbining the
pl ur gi%let O W dli%cﬁ't%eed“k?‘?fgt%%“tenbo%‘? RE
For I everal.-co nent.s e omtted from
all ¢ q%ﬁ%%ﬁiéﬁ éﬁgﬁé%é?ﬁﬁ1 Wﬁ?éﬁﬁ%ﬁ%?ﬁﬁﬁy %%rther,
5 co S e 1d) FIHS mbodi nents may be
appropriately ébggineés' 5? exanpl e, the nunber of the

magnetic disk dxfamgid, {1 tothiOr O Sheeha dnde PBY DSk is

i ncreased when necessary. Further, the material of
the base,linhiedpcldreoviactdnthd heapAd oM EYSed Svhen

not limted to the cold
necessary. Further, the material of the base, the top
cover, and the bottom cover is not limited to the cold

rolled carbon steel, and other soft magnetic material

may be used.
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roll ed carbon steel, and other soft magnetic materi al
may be used. 22 WHAT IS CLAIMED IS: 1. A di sk device
conprising: a case having a sheet-shaped base with an
open upper surface forned of a soft magnetic materi al
and a 5 sheet-shaped top cover with an open upper
surface forned of a soft magnetic material and

attached to the base; a disk-shaped recordi ng nmedi um
whi ch includes a substrate, a soft magnetic backing

| ayer formed on the 10 substrate, and a nmagnetic
recording | ayer fornmedwsaT ks ogarawed agped on the

soft magnetic backing |layer and having perpendicul ar
magnet i ¢ ahi sok rapyk ddvel ce ecomplr heimedi um bei ng
arranged in the case; and a nechanical unit including

a head whixhCawg rhasing sa otheelr shdredrdtd on prdressi aren
to the recording nedium a head actuator which
suppdRE R R el R e st Sl aRftls didiial and a

and rot ates the(%qfordin medi ym__ the mechani cal unit
bei ng K Tange Sh tHe BASE HHd LS SRAVITRPY surface

thic f 0.5 or : 0.the to ver
haviﬁ?ﬁyﬁ i%ﬁﬁ%é@gﬁ : qﬁ%?%@#%ﬁ%éh @%gﬁéb%Qﬂﬁﬁuto the
and thg dase and the top cover having a relative

perneabiVity of 700 or nore and a saturation fl ux
density ofa Mk K-Ih&fed™¥&ording medium which includes a

substrate, a soft magnetic backing layer formed on the
substrate, and a magnetic recording layer formed by
being overlapped on the soft magnetic backing layer
and having perpendicular magnetic anisotropy, the
recording medium being arranged in the case; and

a mechanical unit including a head which carries
cut an information processing to the recording medium,
a head actuator which supports the head, and a drive
motor which supports and rotates the recording medium,
the mechanical unit being arranged on the base,

the base having a thickness of 0.5 mm or more and
the top cover having a thickness of 0.25 mm or more,
respectively, and

the base and the top cover having a relative
permeability of 700 or more and a saturation flux
density of 1.4 (T) or more.

2. The disk device according to claim 1, wherein
a gap between the surface of the recording medium and

the base in the axial direction of the recording
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25 2. The di sk device according to claim1, wherein a
gap between the surface of the recordi ng nedi um and
the base in the axial direction of the recording 23
mediumis set to 0.35 nmor nore, and a gap
t herebetween in the surface direction of the recording
mediumis set to 0.5 mmor nore, and a gap between the
surface of the recording nmed+un235 and the top cover
in the axial direction of the recording nmediumis set
to 0.4 mMmor nore, and a gap therebetween in the
sur f areed idinr eict i st ofo the3 F emoratt Nprapdindn 4 Sg§et to
0.3 mMmor nore. 3. The disk device according to claim
1, widregigbeti®arheithadee anur fidee tdjreoviern i ot | tlkesrecording
peri pheral edges which have abutnent portions abutted
agai Fedigt i s dtgterto rleshewt iaeIngrandnte wi dt hs of

i ons of the base and the top cover

t he abut ment rt \ ,
are fornmed qaéfg%ert"f?%fh e S EAeRsREstRE ¥eeordkey medium

and t t 5 cover. 4. The di sk .deyjce according to
cl ai r‘?&%1 § e?teolpn ‘e bla{%etn}]easa’%ll%]t H9TY 9t Thridkded

hol e%efcé)rfgilqld. rrheo%inﬁn %@“é@tﬂtt&’ﬁﬂ W éz{‘%ﬁroé’, Ahd e gap

has a plurality o proj ections tormnmed a e ‘abu

por t it®R rle® ANRRTE 120 e stdlr%%iw@csiorprﬁg&lfé. % cording

toward the base side, and abutted against .
abut et ugoritd @ toft d e ase.or afkd he projecting

hei ghts of the respective projections are set to 1 nmm

or less. 3. The disk device according to claim 1, wherein
the base and the top cover includes peripheral edges
which have abutment portions abutted against each
other, respectively, and the widths of the abutment
portions of the base and the top cover are formed
larger than the thicknesses of the base and the top
cover.

4. The disk device according to claim 3, wherein
the base has a plurality of threaded holes formed in
the abutment portion, the top cover has a plurality of
projections formed at the abutment portion to oppose
the threaded holes, projecting toward the base side,
and abutted against the abutment portion of the base,
and the projecting heights of the respective
projections are set to 1 mm or less.

5. The disk device according to claim 1, further
comprising: a sheet-shaped bottom cover located
opposite to the top cover, the bottom cover covering

the back surface of the base, and being formed of a
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5. The di sk device according to claiml1, further 25
conprising: a sheet-shaped bottom cover | ocated

opposite to the top cover, the bottom cover covering
the back surface of the base, and being forned of a -

24 soft magnetic material, and in that the base has a

pair of side edges extending in parallel with each
other, the top cover has a pair2é6f side edges 5
over |l appi ng the side edges of the base and extendi ng
in parallel with each other, and the bottom cover has
a paisolgf mAgieetwad Iratvhiichl, erhges the si de edges of
the base with the side edges of the top cover by
sandwi chi nkP t et filen paee o si dlepalp of Thaededgies
devi ce according to claim5, further conprising: a
pri ntSt A tThRAR Brelaiyed 192 ¢acethehe base on an
opposite side of the tog}cover; and a connector

mount ed on"ThHe- PR i FRERE 3T A tPHbaret SRS t®dFes he

bottq \Y, 1s arranged to, cover_the .15 printed .
cir cuﬂe%%oaggp&n%ét%e% SIEHRT & atg‘c%r%‘?% ?rbé FafFhrding
1, whel gidratthe head, iddiidas .2 iy magnetic pole

whi ch applies a recording nagnetic field to the

recordi ng t1vedidgtltdin dStHF MyPke 101 Wb ehs Bad 1 WX11s which

return path is forned; and 20 a reproduci ng el enent
whi clerigeatss dife asisigralgds @i dhe gaeondi i twdidhde edges
of the top cover by sandwiching them from the outside.
6. The disk device according to claim 5, further
comprising: a printed circuit board arranged to face
the base on an opposite side of the top cover; and
a connector mounted on the printed circuit board,
in that the bottom cover is arranged to cover the
printed circuit board.
7. The disk device according to claim 1, wherein
the head includes: a main magnetic pole which applies
a recording magnetic field to the recording medium; a
return yoke to which a flux return path is formed; and
a reproducing element which reads out a signal from

the recording medium.



