- 1 TITLE OF THE | NVENTI ON DI SK DEVI CE *159159*
BACKGROUND OF THE | NVENTI ON The present invention
relates to a disk device, 5 and re particu

per pendi cul ar magnet ¢ ecor di ng ”§3;?2*m°f A""d. s Ilf ”Uff/ﬂllﬂllﬂ!lﬂllllll!m
devi ce, for exanple, a nagnetlc di sk devi ce incl udesiso
a rectangul ar box-shaped case. ThHe ~10 case

accommodat es a magnetic disk as a magnetic recording
medi um a spindle notor_as drive neans for supportlng

and rotating the magnet?cthiSk, T#E ptFEN TGN o

t t d di t
S o MDA from the magneri ¢ di ok a head 15
actuator for anabI%A§%e@%bhln%th%En§%@%h%%cﬁpads

W th respect to the nmagnetic d sk, a voice coll notor

for r0tat'W@m@%&é&%ﬂé'fﬂ%éﬂki&%ff%ﬁﬁké@tM§t9rdl§k device,
substrate unit having head 1Cs, and the |

sRecentdny rr&ar&ﬁrpﬂﬂf’c@_cﬁl&a%’lﬂagﬂeta Cdlrsﬁcai@knrtge @ding a

met hod i s under devel opnent to increase a recording

densi tnecA diagnetadci whi Sk die\ ecgp drod Wi Icdr: trieegnetic recording
per pendi cul ar magnetic recording nmethod is applied

or di na&ydben.ncl udes a head di sk assenbly having a

single nagnetlc pol e head and a two-|ayered disk
disk device, for example, "a magnetic disk

device includes a rectangular box-shaped case. The
10 case accommodates 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
15 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 head ICs, and the like.
Recently, a perpendicular magnetic recording
20 method is under development to increase a recording
density. A magnetic disk device to which the
perpendicular magnetic recording method is applied
ordinarily includes a head disk assembly having a
single magnetic pole head and a two-layered disk-
25 shaped recording medium. The magnetic disk device is
liable to be affected by the disturbance of a magnetic

field from the ocutside, and there i1s confirmed a
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25 shaped recordi ng nedium The magnetic di sk device
is liable to be affected by the disturbance of a
magnetic field fromthe outside, and there is
confirmed a i ~W M~n~m *GOOOO2* phenonenon that data
recorded on the disk-shaped recording nmediumis

del eted by the disturbance of th magnetic field.
Thus, the nmagnetic di sk device ugln t he

per pendi cul ar magnetic recording nethod is 5 required

to nor ro hi ti I
magnet 'w%n&%a o Stk A sk Soues dia apaped

I
Ful 1 Mo CRe iR i onEne L S TP R g o ene

e a ove requirenen

di scl g étqo]mel%at TARRI N tﬂé%(élgr%tbjd Qﬁtélpraemdao using
2003- 77 the shield function is I nproved b

Wi ndi _ﬂguea W&pﬂ@&hégﬁém@&%@g@ew&m eld
mat eri al on the upper surface, the | ower surface, and

5t he simepsiurdcade oforse cage,oven sparttiiedul dunaimicen rtegiaon
confronting with the noving range of a nagnetic head.

15 O ertie ]l tirgmetis gricpobddian di sleatiice diffdsalevice
shield property is inproved by winding a perneability

st eel UsHewt aor?qwerwwralsm &SNSt TR C HRRAEH DY

when t he tape shape f0|I-sha ed na netic shlm
rrerrbelme(ﬁhocoﬁe stediv ement, q:he disk

predet gr i ned,.shape eIdS ‘E% orl,atthe l%r 3{.&{ AC& B 1ication

e
the cdse of a magnet i devi Ce, l'on 1n

10t hi ckngss Ak size of EMH chisid %Hcrﬁ%n tine it knas oy

winding a tape-shaped or foil-shaped magnetic shield
material on the upper surface, the lower surface, and
the side surface of a case, in particular, on a region
confronting with the moving range of a magnetic head.

15 Otherwise, there is proposed a disk device whose
shield property is improved by winding a permeability
steel sheet on the outer surface of a case.

However, when the tape-shaped or foil-shaped

magnetic shield member or the steel sheet formed in a

20 predetermined shape is wound on the outer surface of
the case of a magnetic disk device, the recuction in
thickness and size of which is required, the thickness
of the device is increased in its entirety and
prevents the device from being thinned. When the

25 magnetic shield member is wound, the number of parts
is increased as well as it becomes troublesome to

manufacture and assemble the device, and thus




of the device is increased in its entirety and
prevents the device from being thinned. Wen the 25
magneti ¢ shield nenber is wound, the nunber of parts
Is increased as well as it becomes troubl esone to
manuf act ure and assenbl e the device, and thus

manuf acturing cost is increased. .BRI EF SUMWARY OF THE
| NVENTI ON An obj ect of the préseﬁt I nvention, which
was made in view of the above problens, is to provide
a S disk device which is.excellent(in a magnetic

shi el PPFIFETTYF A G4 tHT cRHESE Y whi ch can be

reduced. A disk dgﬁ}&ﬁ &@rE%tPHﬁnIﬁ§§@ffo@f t he

invention is characterized by conpriSing a case having

a pl ate- Sh%?dokpfes@t fc@f n@r‘r-je %r@s@r@@'m:’l&l,mﬁféﬁl was

10 and havi ng an” open upper surface, a pl ate-shaped

top Gouer ffroraRdy off aErBRENaglidcoIrmier iiad @Ntbrovide a
attached to the base to cover the open upper surface

sof thelidlasiyviacd iwksiclpliat ievg-d layert fior rednafnetic shield
magnetic material and covering an outer surface of

t he basmpes armhd Hexdnd piradhge i ayerch graredofreduced.
magnetic material, covering an outer surface of the

top cover, B afeskoFRIUESRBEPIRHET i FSt2hl 2ERFHGE | Ay et he

a di sk- shaped recordi ng nedju g$ich IS arranged in

the caSEeTHNG it LIRS GUbRTT AL, C Aot 1 Mhgheid e having

back! 19 20 LSl 01 Tl Ol Subeld M B e pocerian

1050ft Jmmgnet G, bagki 0o | ayste and, hayidg perpendi ealady top
cover formed of a non-magnetic material and attached
to the base to cover the open upper surface of the
base, a first plating layer formed of a magnetic
material and covering an outer surface of the base,

15 and a second plating layer formed of a magnetic
material, covering an outer surface of the top cover,
and conducted to the first plating layer; a disk-
shaped recording medium which is arranged in the case
and which has a substrate, a soft magnetic backing

20 layer formed on the substrate, and a magnetic
recording layer formed so as to overlap the soft
magnetic backing layer and having perpendicular
magnetic anisotropy; and a mechanical unit including a
head which performs information processing with

25 respect to the recording medium, a head actuator

supporting the head, and a drive motor which supports

and rotates the recording medium and is disposed on



magneti ¢ ani sotropy; and a nechanical unit including a
head which perforns information processing with 25
respect to the recording nedium a head actuator
supporting the head, and a drive notor which supports
and rotates the recording nmediumand is di sposed on
the base. Wth the above arrangenent, there can be
provided a magnetic di sk device*which is excellent in
a magnetic shield property as well as the thickness
of 5 which can be reduced by providing a case with a
nagnetpﬁ i°&1°d functlon by first and second pl ating

| ayers. Ad%l}tllhobe e X q/_cet sahrggq,l%%yqpt ages, ]{)ef dhe e hprovided

i nvention w ort éscrlp i on whi

10 fol | & ne%gg: 'dq r&ewéé v@lelc%bwst)l&cferlqr@rkhqn a

descrlptl | earned by practice of

I nventiaQetthe s@ltileq(a %3 r% and ages ofs the thlckness of
invention may be realiz obt ai ned by nmeans of the

5i nst r wkerialdan &2 afaﬁimrablb@atpim&qdafg iaCWHaard wiith a

poi nted out hereinafter. BRI EF DESCRI PTI ON OF THE

SEVERAl2 gVIcEWES GR1EHE DRAWNGH The fdesdnmgardyisggond plating
draw ngs, which are incorporated in and constitute a

part GRYeHéE -specification, illustrate enbodi ments of

t he |nvent|on and toget her 20

descri pti o Htiere o Jd haé“Véq Efgi{‘}éihr}etéagﬁe%ég%é i i on
8];| tnglelﬁnlegegl g;onrf&éilgip\éeﬁ? bcelfoor’th S*ervt%et %leesx rllapltnlotnhewhlch
10 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
15 pointed out hereinafter.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate embodiments of the invention, and together
20 with the general description given above and the
detailed description of the embodiments given below,
serve to explain the principles of the invention.
FIG. 1 is exploded perspective view of a hard
disk drive (hereinafter, referred to as "HDD")
25 according to a first embodiment;
FIG. 2 is a view schematically showing a part of

a magnetic head and a magnetic disk of the HDD;



FIG 1 is exploded perspective view of a hard disk
drive (hereinafter, referred to as "HDD') 25 accordi ng
to a first enbodinent; FIG 2 is a view schematically
showi ng a part of a magnetic head and a magnetic disk
of the HDD, FIGS. 3A to 3C are sectional views
schematically showing a case of the HDD, FIGS. 4A to
AC are sectional views schemafically show ng a case
of an HDD according to a second 5 enbodi nent of the
present invention, FIG_5 is a graph show ng the

rel ation béthen 3A He 131 AafesSSIH R Al 1S aniFally

a magnetic shield effect; FIG 6 is a sectional view
f%leaHtpSe

sche

LNy SRR

of an HDD accordi ng

Lo 2 Lhird sphiodi ety ofc the Aiasents uentd Al scaiay

FIG 7 is a’sectiohal view schemat'i ca

owi ng
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the present 1 nvention. 15 DETAI LED DESCRI PTI ON OF THE

51 NVENERGN A rdeinfts to ferddedigienth iwhieght itdae present

invention is applied to an HDD w ||l be descri bed

bel ow i n det@d.| S viid ha refagrrersdeowing Mehadradiaigison Asstween
shown in FIG 1, the HDD has a case 11. The 20 case

11 haghe redtcdmpdsar hex pisdped BaserlGndad mpanetic shield
open upper surface and a rectangul ar pl ate-shaped top

cover

10

15

20

25

FeCthe top cover 15 is fixed to the base by a

FIG. 6 is a sectional view schematically showing
a case of an HDD according to a third embodiment of
the present invention; and

FIG. 7 is a sectional view schematically showing
a case of an HDD according to a fourth embodiment of
the present invention.

DETAILED DESCRIPTION OF THE INVENTION'

A first embodiment in which the present invention
is applied to an HDD will be described below in detail
with reference to the drawings.

As shown in FIG. 1, the HDD has a case 11l. The
case 11 has a rectangular box-shaped base 10 having an
open upper surface and a rectangular plate-shaped top
cover 15. The top cover 15 is fixed to the base by a
plurality of screws and closes the upper opening of
the base.

A magnetic disk 12 as an information recording
medium and a mechanical section are disposed in the

base 10. The mechanical section includes a spindle



plurality of screws and cl oses the upper opening of
the base. 25 A magnetic disk 12 as an information
recording nediumand a nechani cal section are

di sposed in the base 10. The nechani cal section

i ncludes a spindle 6 notor 13 for supporting and
rotating the magnetic disk 12, a plurality of
magneti ¢ heads 33 for recordi ng dnd™ reproduci ng
information to and fromthe magnetic di sk, a head

actuator 14 for_novably sypporti t he magnetic 5 : .
heads "8¥ i I O SHPHRG HRE AiGheid e ik HE RedRs g disk
coi l t or erei-nafter, referred to as ;. VCM) 22 for.

ot at g, &nd BBy Ot iy T Hegd MRy L i fing and

| oad ' A [ t ' : :
oa @%ﬁﬂ%@'uwnjdg 1o AGEH! %Qﬁ et oﬂg:x d{r?;tgi:}g)trﬂ Y Iccsr{;ée mr?ét%lzc disk,

posi tion spaced "apart from

10 magnefd ¢ Reads tmve ¢ ¢dheRufrarmsioRerd phershOfmagnetic
the magnetic disk, and an inertia’latch nechani sm 20

sfor  Im@ladisn@ 3t ha thead saeidtatter tale ata Emvaciatdingk 12, a voice
position when a shock and the |ike act on the HDD. A

fl exilglod 1 patwtr cliheo@inafdand e fie(dest dinafs €rVCM") 22 for
referred to as 15 "FPC unit") 17, on which electronic

par t s ISt iag amd mosarfplarfiner tdwd el [qdaiadyer, a lamp
mounted, is acconmodated in the base 10. A print

ci r cUiC o AEFNEAFSTS HAWMTC G 9B g me Insiftler heads at a

purface gl Lhe base J0.bY Screte 00 OPROSES. (80R0ufen ohe
10Of t h?nas niencq_lce hrgétqosr m]o:);fe t%e t\{%vlo%?&e%%tt r}:ee%ezgl Cf the
magnetic disk, and an inertia latch mechanism 20 for
holding the head actuator at an evacuating position
when a shock and the like act on the HDD. A flexible
print circuit board unit (hereinafter, referred to as
15 "FPC unit™) 17, on which electronic parts such as an
preamplifier and the like are mounted, is accommodated
in the base 10.
A print circuit board (not shown) is fixed on the
outer surface of the base 10 by screws and opposes to
20 a bottom wall of the base 10 to control the operations
of the spindle motor 13, the VCM 22, and the magnetic
heads through the FPC unit 17.
The head actuator 14 includes a bearing assembly
24 fixed on the bottom wall of the base 10. The
25 bearing assembly 24 acting as a bearing unit includes
a shaft 23 standing on the bottom surface of the base

10 and a cylindrical hub 26 rotatably supported by the




heads through the FPC unit 17. The head actuator 14

i ncludes a bearing assenbly 24 fixed on the bottom
wal | of the base 10. The 25 bearing assenbly 24 acting
as a bearing unit includes a shaft 23 standing on the
bottom surface of the base 10 and a cylindrical hub
26 rotatably supported by the shaft through a pair of
beari ngs. The head actuator I4 i‘/ncfudes two arms 27
attached to the hub 26, two suspensions 30 extending
fromthe respective arns, the magnetic heads 33

support&d by i Bk e iy Ende B W3 he Bl fiRd gifsuator
and a lpl} u'rnaclllut |esslc<)ft_LM§P aacrerr{s ré{]?a}r%a}c%seé Iq:oovwlzhlen h'ﬂbe%%!’ two

t he nmagnetic hasa“~d er of,” for exanp

65 nméu?sp?éﬂsrl%ps {d"retm dfltﬁgpefr[@rgﬁé %ed%l:ﬁel’% '%/Qaasrms, the

1
such a structure that "a so magneti ¢ backi ng Tayer

72 calfhe 20fe JRONE] iG ddared @y aR! SitRiing ends of
magneti zed recording |layer 73 with ™ perpendi cul ar

smagnetite i QMh Al ersequestti@ it y lamgpaied onings.
each surface of the substrate 70 which is fornmed in a
di sk shape Zncsloonpasedd. & norharagetatci c neidlerl2 amds a
a protective layer 74 is further formed 15 thereon. As
shown diRmAGT BTt Heo hreggipstd e di®k MR (% 5 dawsdi)al | yurther,
fitted to a hub (not. shown) of the spindle notor 13
and clBHEFBEE TIHRK st il 2 & RRTYqtus fhaked soft
to the hub. .Th netic dis 2 is driven 20 in .
ot at TERHRCEE BRBIELG NG SHod DieT For afiaetic under
10400 rppdy Lhe S & MR A8 By A WE W teien
perpendicular magnetic anisotropy are sequentially
laminated on each surface of the substrate 70 which is
formed in a disk shape and composed of a non-magnetic
member, and a protective layer 74 is further formed
15 thereon.

As shown in FIG. 1, the magnetic disk 12 is
coaxially fitted to a hub (not shown) of the spindle
motor 13 and clamped by a clamp spring 21 so that it
is fixed to the hub. The magnetic disk 12 is driven

20 in rotation at a predetermined speed of, for example,
5400 rpm by the spindle motor 13 as a drive unit.

As shown in FIG. 2, the magnetic heads 33 are
arranged as a single magnetic pole head and includes a
main magnetic pole 75 for applying a recording

25 magnetic field to the magnetic disk 12 and a return

yoke 76 acting as a magnetic flux return path. A

recording coil 77 is wound around the main magnetic



As shown in FIG 2, the magnetic heads 33 are

arranged as a single magnetic pole head and includes a
mai n magnetic pole 75 for applying a recording 25
magnetic field to the nmagnetic disk 12 and a return
yoke 76 acting as a magnetic flux return path. A
recording coil 77 is wound around the main nmagnetic
pole 75 to excite the mai n magneti c pole 75 when a
signal is witten to the magnetic disk 12. A read

head reprodycing el enent 78 i s di sposed, adj ace t

e Gl RS AT 4 G Gt h A i s shen 2
magneti.c _disk 12. .As shown ,.n Fl . the r ctiye
magnetsllég_nh‘—’leladlsS e ?Gloxet&et 34 n_rﬁ]JtaJ]c saglc klegl% f &t n%eaad
on th%e@QSt%é)grncg{s?::irR% él@n%p@sﬂso'}ﬂ%se@eadjacent to

respective eads 33 are electrically

connecirRd e & dMBidk PG 42 14D he deseirddied 4aderche

through relay flexible print circuit boards

5( her eimaafriearic raefss ried to as relay FPCs),

respectively. The relay FPCs are bonded on the

surfaces ofAs howspiettiMe aknetiy wfspdet eadnagnetic heads
actuator 14 and on the surfaces of the suspensions 30

15 ande@énd FHshthe dialalseiidest tnaehHerddionsistal
to the o&ﬁ%iq? base ends of the arnms 27. Each rela .
FPC  i'%ortted 1% HHALHSE" D shdfe 1§PHYE Ve magnetic

entirety, aqg% has di,st.al nd el ectr.icalll connect
to eac ez'ir(rjlalsgne i eeaae%rflé:naaﬁe?’ bcaosngleecnt Ogotr iao(r?lnalerl EeEdC 42

1o e e et s S L B R i
are el@gtddic@dlddhrds (hereinafter, referred to as relay
FPCs), respectively. The relay FPCs are bonded on the
surfaces of the respective arms 27 of the head
actuator 14 and on the surfaces of the suspensions 30
15 and extend from the distal ends of the suspensions to
the rotation base ends of the arms 27. Each relay FPC
is formed in a slender band shape in its entirety, and
has a distal end electrically connected to each
magnetic head 33 and a base end portion electrically
20 connected to the main FPC 42. With this arrangement,
the respective magnetic heads 33 are electrically
connected to the FPC unit 17 through the relay FPCs
and the main FPC 42.
The arms 27 fitted to the outer periphery of the
25 hub 26 are located in parallel with each other at

predetermined intervals, and the suspensions 30 and

the magnetic heads 33 attached to the arms are



connected to the FPC unit 17 through the relay FPCs
and the main FPC 42. The arns 27 fitted to the outer
peri phery of the 25 hub 26 are located in paralle
with each other at predetermined intervals, and the
suspensi ons 30 and the magnetic heads 33 attached to
the arns are 9 opposite to each gother. The VCM 22

i ncludes a not shown support franme extending fromthe
hub 26 in a direction opposite to the arnms 27 and a

voi ce coil , supported by the s ort, frame. th
head 9988F&5€OE°1$aFg 8§§§ﬁble %%obpwezgaégéﬁgggﬁhgenOt
voice .coil is |ocated bet ' f k 3 :
D xoasbRtn suPpeRE S dnde bR en A B ol KT 26 in =

toget hgr i th, b{gsﬁgséq)@%s andra magnReb7(nely shawlee coil

fi xed to oné of okes. The head actuator 14 is

rot at ed by, erer ghzichg Lo ke tv#He@eCoi thednd Heh@ead
magneti ¢ heads 3§ nove to a desired track of the

smagnetice udicsk 12 ard aissenpQsid itoneteomatskee 1t0r,adkhe Aice
shown in FIGS. 1, 3A, 3B, and 3C, the base 10 is

mol dedodfl riel dvicedleg beghte emetealpagduc o fay odasni3furfixers on
magnesi um and the [ike as a non-magnetic materi al .

The base PO siad Oa 6t COMSNAILIEETa taitd V& dct dmpatdes with
(Lo ghaneg sl dodvel L 400 ot MBSO LS 1o ong et the
Dot O 10 SR VB O R Progpains
10 the voice coil, and the magnetic heads 33 move to a
desired track of the magnetic disk 12 and is
positioned on the track.

As shown in FIGS. 1, 34, 3B, and 3C, the base 10
is molded of relatively light metal such as aluminum,
15 magnesium, and the like as a non-magnetic material.
The base 10 has a bottom wall 10a and a rectangular
frame-shaped side wall 10b standing along the
peripheral edge of the bottom wall integrally with the
bottom wall 10a. Screw clamping portions 50 are
20 formed to the extended end of the side wall 10b at the
four corners and approximately the centers of the
respective long sides of the side wall 10b. Each
screw clamping portion 50 has a boss 50a projecting
from the extended end of the side wall 10b and a
25 threaded hole 50b formed on the flat distal end

surface of the boss. The respective bosses 50a also

act as abutment portions coming into contact with the



four corners and approxi mately the centers of the
respective long sides of the side wall 10b. Each
screw cl anping portion 50 has a boss 50a projecting
fromthe extended end of the side wall 10b and a 25

t hreaded hole 50b fornmed on the flat distal end
surface of the boss. The respective bosses 50a al so
act as abutment portions comhg tthto contact with the
10 top cover 15. Abutnment portions 52 project from

two corners of the extended end of the side wall 10b.
These TBUtGRSIRE port | SR BEHa RO TGN %t Arcqafet from two

o5 AR LI S0 L0 SO1ST 0 T e

si de and an 4 %Ltf] erftd A48 J %52 M Je éfl*?aet o%é‘t%t}h%nd“t

| east ‘one of e 1 nsirde an outer surfaces of

base 10, &I idiflok GRY &Rl Mid i ddd ol ating

| ayer 54a formed of a magnetic material. 10 In the

sembodi ment , THN &Y i 1@ 1l fAacesm Hfdd heabasesddred on the top
i ncluding the inner and outer surfaces are covered

Wi th tdeerdfd rist golcat iangl laay eruteda fuarffietk @fxpdsmg to the
exanple, iron. The first plating |layer 54a is forned

t 0 haveaits itdsi.ckidsd adstsatng @ B0%erinsssk: ¢ind migsat e
15 thickness of the base 10, for exanple, to 0.05 to

0. 12 MurfE s Rintt oM o dfs 1o ialst GevaLash with a

Itgyfzrh ,4 a}| nt.i ngel coat |rPn49ar $nd t % [ k%}a%r;gera 4Iélnatderlal
1OAS Shquﬂﬁé ﬁ%%dfkéﬂ%j:%h 'g%tfy% aég% |6¥ the base 10

including the inner and outer surfaces are covered
with the first plating layer 54a formed of, for
example, iron. The first plating layer 54a is formed
to have a thickness tl set to 30% or less of the plate
15 thickness of the base 10, for example, to 0.05 to

0.12 pm. To prevent corrosion of the first plating
layer 54a, painting, coating, and the like are applied
to the outer surface of the first plating layer 54a.

As shown in FIGS. 1 and 3, the top cover 15 is

20 formed to a rectangular shape having a size

corresponding to the base 10. The top cover 15 is
formed to a predetermined shape by press molding a
plate member composed of relatively light metal as a
non-magnetic material, for example, aluminum,

25 magnesium, and the like and having a thickness of

0.4 mm. The top cover 15 has an inner surface located

on the base 10 side and an outer surface exposing to



20 forned to a rectangul ar shape having a size
corresponding to the base 10. The top cover 15 is
formed to a predeterm ned shape by press nolding a

pl ate nmenber conposed of relatively light netal as a
non- magnetic material, for exanple, alumnum 25
magnesi um and the |i ke and haviqg a thickness of 0.4
mm The top cover 15 has an imnet! sufface | ocated on
t he base 10 side and an outer surface exposing to - 11

5 the oqutside., The peripheral edge of the_ inner,
surfad®® G HET0p LS &P i9ifeL G Hisrinner surface

abut ne or.tion 15a osi ng .t.,0 .t he side wal,l ,10b .of
t he bé’srge tf%. /P |G 81% S e Y fer® a]ﬁlaatoﬁbeurtment

sur f agﬁ%tqfon hhe toﬁa%yogs:}l & dre %'ELAfef Sl 1COMAT &0 WD

a sec pl at1 ng 4b forne a magnetic

mat er irglse iy, the enbodi nent, the entire surfaces of

the top cover 15 including the inner and outer

ssurfaces are dosedtedrkd of tdhd hienrsec ontd phwtte NgshBfRfes of
54b fornmed of, for exanple, iron. The second plating

| ayer thdb tiop fagrveed 13 d shave ixrdlh cloessed igdt 4 <809 d
or less of the plate thickness of the top cover 15,

for ekd#plied tl¢ B> 40 fomedmoeTe praratticaatesiion - In

of the second plating 15 | ayer 54b, painting, coating,
and t Fé9 i%#@%| EE T i DAt addoft aheover

second pl.ati.ng,.l ayer. 54b. 1n _the agbutnent_. portion
15a, g?réﬁﬁﬁ%ﬁiﬁ% Igiégner and outer surfdces are covered

10 with the second plating layer 54b formed of, for
example, iron. The second plating layer 54b is formed
to have a thickness t2 set to 30% or less of the plate
thickness of the top cover 15, for example, to 0.05 to
0.1 pm. To prevent corrosion of the second plating
15 layer 54b, painting, coating, and the like are applied
to the outer surface of the second plating layer 54b.
In the abutment portion 15a, first through holes
40 are formed to the four corners and approximately
the center of the side edges of a pair of long sides,
20 respectively. The top cover 15 is fastened to the
base by screwing screws 16 inserted through the
respective first through holes 40 into threaded holes
50b formed on the side wall 10b of the base 10 and
closes the upper end opening of the base. A gasket 56
25 is sandwiched between the abutment portion 15a of the
top cover 15 and the extended end of the side wall 10b

to keep the inside of the base 10 airtight. As shown



40 are forned to the four corners and approximately
the center of the side edges of a pair of |ong sides,
20 respectively. The top cover 15 is fastened to the
base by screwing screws 16 inserted through the
respective first through holes 4.0 into threaded hol es
50b fornmed on the side wall 10b of the base 10 and

cl oses the upper end openi ng of t%e pase. A gasket 56
25 i s sandwi ched between the abutnment portion 15a of

t he 15 and the extended end of the side

val | tf%g Fc%oci\;-erkleeptfi%egéisrﬁfitdé Of1 S HOBRE D &iFeGightgular

As sho 12 .in FIG 1, the gasket 56 i.s formed in a .
rectaéﬁh%ﬁ S%%%%é”%ﬁﬁﬁf?%?é%§?5§%oCﬁe % FYi it portion
abut td to V. The

20T o e i e ldlied 16 L OOVRI It SR g lea by

sheet Qg Gapkett b deiEers HOMRAsed HMeef Between gasket
exanpl e, rubber "and the like from above and bel ow

5 hem ndhereddhedipvest, 15ds dasignsd dubbddie paseHD 11ike
by the screws, the second plating |ayer 54b fornmed on

t he i Mem srdvacearaf ddieow ofhegover i s abutted agai nst

10 the abutnment portions 52 and the bosses 50a forned

on the sid&&mlthadpwicarrr baselsofagiendd ste ithe base 10
t he %ggthnt portions 52 and the bosses 50a of the

si de 19081 GF TG rc W 1P SR RYFE T sttt 4y formed on
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positions of the
the side wall 10b of the base 10. At this time, the
abutment portions 52 and the bosses 50a of the side
wall 10b are covered with the first plating layer 54a.
As a result, since the first plating layer 54a of the
15 base 10 comes into contact with the second plating
layer 54b of the top cover 15 at the positions of the
abutment portions 52 and the bosses 50a, they are made
magnetically conductive with each other. With this
arrangement, the first plating layer 54a and the
20 second plating layer 54b form a magnetically closed
loop so as to cover members to be shielded and act as
a magnetic shield.
As shown in FIG. 1, in the top cover 15, a second
through hole 44 is formed at the position confronting
25 the shaft 23 of the bearing assembly 24. A part of

the top cover 15 is fastened to the shaft 23 by

screwing a fixing screw 43 inserted through the second



abut ment portions 52 and the bosses 50a, they are nade
magnetically conductive with each other. Wth this
arrangenent, the first plating | ayer 54a and the 20
second plating |layer 54b form a nmagnetically cl osed

| oop so as to cover nenbers to be shielded and act as
a magnetic shield. As shown in FJG 1, in the top
cover 15, a second through hole A4 7s formed at the
position confronting 25 the shaft 23 of the bearing

assenbly 24. art of the top cover s fastene

the sHAFOWH! HifPlesc%vﬁrhtgo “T%))&ff?%e%cer%%%’fﬁlr%%r‘%g
throu t co 1 thro 4 nt o

upper en péﬁf|029%<a lng%ﬁﬁﬁ A%cé%%fﬂ%l%ﬁpQ?$ted Py

shaf t (33 iy, UPROTAES by eaemseerleamm SO 11 ac

cover 15 of the case .11 at "both ends of it.

descrieath ahiaee, ot hie t oL auticAfhbdd hasoddie the top cover 15
peri pherally positioned six first through holes 40

5f or clrerpitige tdeer ixdreavesl lan b d ie: seoands it hiiotgh tot@ugh
44 | ocat ed above the shaft 23 to clanp the screw

Accor didigs ot G heo HRD e iary edh eass alesytt | el b vagcornid
the base 10 and the top cover 15 of the case 11 are

f or med-hefoude hetatd 4 el 3, a i fhtakfi: ndihethiat et Brialclamp
such as al um num and magnesi um respectively.

Accor difgISFESY: i s possi bl e to reduce the wei ght of

chrgffeoﬁt]“ér ogrﬁ%%es 0?1{‘? hﬁﬁ%aaslgr%lljbé %E%J$%%ﬂéed above,
10 the base 10 and the top cover 15 of the case 11 are
formed of the relatively light non-magnetic material
such as aluminum and magnesium, respectively.
Accordingly, it is possible to reduce the weight of
the case 11 and the HDD in their entirefies. The

15 overall outer surfaces of the base 10 and the top
cover 15 are covered with the first and second plating
layers 54a, 54b composed of the magnetic material such
as iron. The first and second plating layers 54a, 54b
are electrically conductive with each other, form the
20 closed loop covering the inside of the case 11, and
electromagnetically shield the inside of the case.

As described above, it is possible to prevent an
external magnetic field from entering the inside of
the case 11 from the outside by shielding the external
25 magnetic field by the first and second plating layers
54a, 54b. Thus, since there is not a possibility that

data recorded on the magnetic disk 12 1is deleted by



cover 15 are covered with the first and second plating
| ayers 54a, 54b conposed of the magnetic material such
as iron. The first and second plating | ayers 54a, 54b

are electrically conductive with each other, formthe

20 cl osed | oop covering the inside of the case 11, and
el ectromagnetically shield the inside of the case. As

descri bed above, it is possible ?% prevent an

external magnetic field fromentering the inside of
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reliability of the HDD can be 1 nproved. The witing

properdxteafndihenddpd ¢ icars kg d mproved Bhdhe can be provided
i mprovenent of a resistance to external magnetic
Sfiel da Phuyd, dererie ycaredverdinoy inderhes i ”dighk densidey of a
recordi ng magnetic di sk device of a perpendicular
magnetder pedsoradi g madnsd v tdedagghing @letdisid jwith high
Further, since it is not necessary to wnd a magnetic

shi el d et ldIEYand BHéEN9 e Ti'the t dut drotsdigaRs oty to

the case 11, the nunber .of. parts can 10 be .reduced and
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Since the first and second plating layers 54a,
54b are formed very thin, a magnetic shield effect can
be obtained without greatly increasing the dimension
of the case 11. As a result, it is possible to

15 further reduce the thickness of the device in its
entirety. Since the first and second plating layers
54a, 54b are strongly coupled with the base 10 and the
top cover 15, the base 10 and the top cover 15 can be
easily handled when they are assembled.

20 Since the first and second plating layers are
formed after the base 10 and the top cover 15 are
molded, the plating layers can be evenly formed even
if the base and the top cover have a'complicated
shape. Further, since the base 10 and the top cover

25 15 are covered with the first and second plating

layers 54a, 54b composed of iron, respectively, it 1is

possible to improve the mechanical strength of parts



15 further reduce the thickness of the device in its
entirety. Since the first and second plating | ayers
54a, 54b are strongly coupled with the base 10 and the
top cover 15, the base 10 and the top cover 15 can be
easi |y handl ed when they are assenbled. 20 Since the
first and second plating |layers are fornmed after the
base 10 and the top cover 15 arel nol ded, the plating
| ayers can be evenly formed even if the base and the

top cove ave a conmplicated shape. [Further, since

he DR 0t HHE o e B 181 dre? Budhe X th

the first Seco at i | ayers 54a, 54b ¢ sed _
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second enbodigeite £8i11the mueserd1 | nuent i o0 W lhadietic

expl ained. A perneability material, that is, a
sSmagnetrat & irgt erd alndayi Ingrfed attgierkidy <€ kawes snasd iMgrove a
inprove a magnetic shield effect. In the first
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the uniform thickness tl or t2 are entirely formed to

t he oWeaCTIRRf iahnste sdiieadels toing Ne weage NEYV il e uniform

the outer and 10 inner surfaces of the top cover
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R
1O|ayeerHéfK£J¥%§%es of the top cover 15. 1In this case,
although the total thickness of the plating layers
formed on the outer and inner surfaces is tl x 2 or
t2 x 2, the thickness of the plating layer acting as a
path of magnetism is tl or t2.

15 According to the second embodiment, the first and
second plating layers are arranged as partly plating
layers and formed on a part of the base 10 and a part
of the top cover 15 as shown in FIGS. 4A, 4B, and 4C.
That 1s, the first plating layer 54a is formed only on

20 the inner surface of the base 10 to a thickness of
2tl. Here, the inner surface of the base 10 includes
the extended end surface of a side wall 10b. The
second plating layer 54b is formed only on the inner
surface of the top cover 15 to a thickness 2t2.

25 According to this arrangement, when it 1s assumed
that the thickness of the first plating layer 54a and

the thickness of the second plating layer 54b are the



path of magnetismis tl or t2. 15 According to the
second enbodi nent, the first and second plating

| ayers are arranged as partly plating |ayers and
formed on a part of the base 10 and a part of the top
cover 15 as shown in FIGS. 4A 4B, and 4C. That is,
the first plating layer 54a is fgéned only on 20 the

i nner surface of the base 10 to t hi ckness of 2t 1.
Here, the inner surface of the base 10 includes the

tended end syrf de wall 10b. Th
ol at i RGeS ] o ed %‘?ﬁ%caed???ﬂg]é“?rhtrv:rtﬁegaa?h%“ess

f th t t
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t hi ckness of the secon Iatlng ayer 54b are the 16
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of the first plating |layer and the thickness of the

Ssecond plratssidp leayter iamirnawe ashe npegrieofc negineltd sof Geet .
twice those of the first enbodinent. As a result, it 5
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FIG 5 shows the relation between the thickness of a

pl at i My ATYEr TP T Ity et s oﬁférefléﬂctef(ﬁerﬁfenglrrﬁﬁnsrtty

of raael B S Jgeen e fon slea framtne
T o T c%aﬂne 00 (T by
1ot he figrst; Rl aldNg Javale %dlélésoor ed Qi )blatlng layer.

As shown in FIG. 6, according to a third
embodiment, the first plating layer 54a is formed only
on the outer surface of the base 10 to the thiékness
of 2tl. The second plating layer 54b is formed'only

15 on the outer surface of the top cover 15 to the
thickness of 2t2. The first plating layer 54a and the
second plating layer 54b are in contact with each
other on the outer surface of a side wall 19b and made
magnetically conducive with each other.

20 The third embodiment can also obtain the same
operation/working effect as the second embodiment
described above. Note that since the other
arrangement of the second and third embodiments is the
same as the first embodiment described above, the same

25 portions are denoted by the same reference numerals
and the detailed description thereof will be omitted.

The first and second plating layers 54a, 54b are




on the outer surface of the base 10 to the thickness
of 2t1. The second plating |layer 54b is fornmed only 15
on the outer surface of the top cover 15 to the

thi ckness of 2t2. The first plating |ayer 54a and the
second plating |layer 54b are in contact wth each
other on the outer surface of a sjde wall 19b and nade
magnetical ly conducive with gach ot her. 20 The third
enbodi nent can al so obtain the same operation/working

Chat  SiTiod 16 G Rot © i PeTGURSRE 0f e ‘Sadunlp drily < Losed
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description thereof wmll be omtted. The first and
secondred ati ng Mrayeris ,S4de b @154 i Pt ddl terh tdbvers
the arrangenent for formng the closed 1oop and may

5f or m airappr edilmetred yditshaped i ade Winner enecfere and the
opened as in a fourth enbodi nent shown in FIG 7. That

is, tipatfan stunflasts f Itdygeadva Idovers 2 Padithest tdlg outer
the portions of the inner surface and the outer

sur f add g @ hdde FJ v fpaas 0k ke Sigrted. Further,
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10Side t?gg%%p cover 15 and is omitted in a part of the side
edges.

It is possible also in this arrangement to obtain
the magnetic shield effect by covering the magnetic
disk, the magnetic heads and the like disposed in the

15 case 11 with the first and second plating layers.

While certain embodiments of the inventions have
been described, these embodiments have been presented
by way of example only, and are not intended to limit
the scope of the inventions. Indeed, the novel

20 methods and systems described herein may be embodied
in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of
the methods and systems described herein may be made
without departing from the spirit of the inventions.

25 The accompanying claims and their equivalents are
intended to cover such forms or modifications as would

fall within the scope and spirit of the inventions.



It is possible also in this arrangenent to obtain the
magnetic shield effect by covering the nmagnetic di sk,
the magnetic heads and the |ike disposed in the 15
case 11 with the first and second plating | ayers.
VWil e certain enbodi ments of the inventions have been
descri bed, these enbodi nents han been presented by
way of exanple only, and are not $ntended to linmit

the scope of the inventions. |Indeed, the novel 20
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25 The acconpanying clains and their equivalents are

i nt ended tghe covey HUChcHortsp aovadiddcatiansi s vl shse,
fall within the scope and spirit of the inventions. 18

SFor exanplsyntthes inundsrerirofartdet magnietd anadi e issedot
limted to one and may be increased if necessary. Any

non- maEgyethes matrer ind 9yt benaiseol als nde krmtteeretchlforofthe
the base and the top cover constituting the case,

and syntafdt ii0G e%ﬁ‘i?%cPltal'Fe”}q Kea YA hends ée: lFfiJrrtCrFerllmlted

any n& n%FIC mat eri al qgﬁ sed for the first and
second platihg 1%ayers,° ?fiqe' AStY 1951 to iron
and any other netal may be used. 19 WHAT IS CLAI MED
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1. A disk device conprising: a case having a

pl at e- shaped base forned of a non-magnetic materi al
and havi ng an open upper 5 surface, a plate-shaped top
cover formed of a non- magnetic material and attached
to the base to cover the open upper surface of the
base, a first plating |layer fornmed of a magnetic

mat eri al and covering an outer Xurface of the base,
and a second plating layer 10 formed of a magnetic
material, covering an outer _surface of the top cover

and conducted to the fiFEfT ﬁﬁa??ﬁéMPQyéﬁf a

di sk- shaped, recordin diumwhich. is arranged in the
case and \/\ﬁ]] 'chc%a‘glsa’gs 517t e ™ Soft? nagneti ¢

15
D2 78 YT T Syl i s e

recordi ng | ayer s to over

nmagnetidh -bacdddid d ayaleand havd nghwelpendicgi@rupper
magneti ¢ ani'sotropy; and a nechanical unit including a
shead WWhixcta gl fordT t 2GHay el radg Aoy weRasiary off td non-
respect to the recording nedium a head actuator
suppomtagrg ttine rsgad;iancdra ariashamttor Wi de supporesver
and rotates the recording nmediumand is disposed on

the bdd¥ CRETHRRASK e deddrdidrgrao 1B ny, plating
wherein 25 the base and the top cover, are fornmed of

al umi MAMST feymad (i Driadifthiét it resin. FId THYHISK an
devi Ceou%cecrorsduirn&éeo oCJ‘:l %ihné aosre,z’anzé) a second plating layer
10 formed of a magnetic material, covering an outer
surface of the top cover, and conducted to the first
plating layer;
a disk-shaped recording medium which is arranged
in the case and which has a substrate, a soft magnetic
15 backing layer formed on the substrate, and a magnetic
recording layer formed so as to overlap the soft
magnetic backing layer and having perpendicular
magnetic anisotropy; and
a mechanical unit including a head which performs
20 information processing with respect to the recording
medium, a head actuator supporting the head, and a
drive motor which supports and rotates the recording
medium and is disposed on the base.
2. The disk device according to claim 1, wherein
25 the base and the top cover are formed of aluminum,
magnesium, or synthetic resin.

3. The disk device according to claim 1 or 2,



wherein the first and second plating |ayers are forned
of iron. 4. The di sk device according to claim1,
wherein the first and second plating layers forma 5
magnetically closed |oop for covering nmenbers to be
shi el ded, which are disposed in the case. 5. The disk
devi ce according to claiml1, wherein: the base has an

i nner
out er
cover

surface | ocated on the top? 10 cover side and an
surface exposed to the outside, and the top
has an inner_surface |ocated on the base side

and afGE" S ddd xSk FeIB S AT G dé S Afife Tormed

first
| east

a&jng layer is formed to entirely 15 cover at
&% "t he i nner surface and the outer surface

of the base, and the second. aver. i s d .
to entirel y4’ 'CO\?Ig}e i}flsﬁg &E{chpé agt# Aelqu e Cls%lﬁg Q%’e wherein

ast one o ner
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devi ce accor
i lca1a Side wal 11 R MG o Olgy dembers to be

sa bot

gto claimlI, wher'ei n: the base has

peri pheral edge of the bottomwall, a plurality of
screwstligipieny poridrons aidsiposetdnt e exdsnded end
of the side wall, and a plurality of 25 abutnent
portions wh ch HutdisgaidetleheacoprEoverto ankh irhel ¢ op

cover

10
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i s supported on the extended end of
wherein:

the base has an inner surface located on the top
cover side and an outer surface exposed to the
outside, and the top cover has an inner surface
located on the base side and an outer surface exposed
to the outside; and

the first plating layer is formed to entirely
cover at least one of the inner surface and the outer
surface of the base, and the second plating layer is
formed to entirely cover at least one of the inner
surface and the outer surface of the top cover.

6. The disk device according to claim 1,
wherein:

the base has a bottom wall, a side wall standing
along a peripheral edge of the bottom wall, a
plurality of screw clamping portions disposed on the
extended end of the side wall, and a plurality of
abutment portions which abut against the top cover;
and

the top cover is supported on the extended end of




10

21 the side wall, fastened to the screw cl anpi ng
portions by screws, and abutting agai nst the abutnent
portions, and the first and second plating |ayers
cone into contact with each other in the screw
clanping portions 5 and the abutnment portions and are
electrically conductive with each other. 7. The disk
devi ce according to claim1, wheteim the head has a
mai n magnetic pole which applies a recording magnetic
field to the recording nmedium a 10 return yoke to

whi ch t&ef [sixder etadrln gatstaned dramddie drewa Hlasrodutiprrtions
el enment which reads out a signal from the recordin

medi ulY sScrews, and abutting against the abutment é%rtions,
and the first and second plating layers come into
contact with each other in the screw clamping portions
and the abutment portions and are electrically
conductive with each other.

7. The disk device according to claim 1, wherein

the head has 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.




