;e@éX8,6quA' T - 1 TITLE OF THE I NVENTI ON DI SK DRI VE W TH MAGNETI C

SHI ELD BACKGROUND OF THE | NVENTION This invention relates to a fi

disk 5 sto m\m\“\él cular to a disk drive with an |rrprovemwmﬁmmmm
shield eff%\@@“\\\\\\ nt years, in the field of disk storage

represente y.Qaos disk drives (hereinafter sonetines referred tos8%8" "di sk
drive"), it is pronoted to i nprove a conventional |ongitudinal nmagnetic
recordi ng net hod and devel op a per pendi—cullar -magneti ¢ recordi ng nethod, to
achieve a high recording density. Disk drives adopting the perpendicul ar
magnetic 15 20 25 recording nmethod generally conprise a head di sk assenbly
(HDA) using a single pole type TEBLE apfEl BHEHOLKVENT2gRr ed di sk medium In
such di sk drives, there is a phenonenon that the single pole type head
focuses a di st ISk ORIy WITH MAGNEL BhtSHIBIGDfrom t he out si de of the
drives, and thereby data on a disk nediumdirectly under a recording
magneti c pol e of the head i sBACEKSEOUNDh@OFefldiEe INVENIAIGN cul ar, in di sk
drives adopting the perpendi cul ar magnetic recordin? met hod, a techni que
concerni ng a magnet il ishiErenbionvir RS | BP9 | achteldfof dugketic fiel d
fromthe outside is inportant. As a prior art concerning a nmagnetic field
of disk @ri ves,s@rta%nildh@a(ﬁtwlé}rgi% AR Esk fhkYe With apgpgnetic fiel d

of a drive and ,external] or internal, el ect netic noises (for exanple,

EI ease reIer E&mfﬁlivqslat;“agﬁ?&mf ﬁhﬁéfﬁﬁd.%t 6-23667t4_). F:thhgr, at |
ousing structure of . a driv ich can reduce. a ghetjc-flux density due

to renmanent nagnethﬁﬂiﬁﬁﬁ?ﬁ?t¥ﬁ9%ﬁﬁv%ph ebg%%lgrggogéﬁk(?g?raggnple,

pl ease refer t I Pub. . 18 u ,

t here has been(}fj%&ossegrg‘leéit chﬂrhrq%eq%k p(#e)lv‘éér?i %geé%%gﬁ%?ﬁa%éﬁgéﬁéegf rom
mal funct i oni ng RyrelQdLduridNg &y i akage dmgneti c; i gl dhofed ¥Qi ce coil
notor (VCM included in a HDA of a disk drive (for ‘exanple, please refer to
Jpn. Patig Appl RmptQW Puonht 4rdl A7) g t HOWeY B ma d e Ec COAYERd i vdal
arts are to be 15 applied to disk drives adopting the conventional

| ongi t udi nal mMagididd aret aaiaippret os-p et @i e, magmné tiec cosvendimmal
arts, it has not been tested whether the techniques al so produce nmagnetic
shi el di ng ef f eatehiad,ditsk atrhieste aldpidhgrederpmpedensitar magnetic 20
recording nmethod using, in particular, a single pole type head. In a word,
the conventional art3isi dotveefagorbing nEr¢olieBPeRAL gl dahighagnekier na
magnetic field, which is effective for, achieving a disk drive adopting the

per pendi cul ar REGFRRANG é‘lﬁfrﬁﬂ%gﬁ?ﬁqqﬂﬂd]_:y @W’c&%c@i}b‘%ﬂda‘%ﬁﬁ, a di sk
s P R P TP oo £ B0 £ B B8 N St e
a double-layered disk medium. 1In such disk drives,
there is a phenomenon that the single pole type head
focuses a disturbance magnetic field entering from
the outside of the drives, and thereby data on a disk
20 medium directly under a recording magnetic pole of the
head is erased. Therefore, in particular, in disk
drives adopting the perpendicular magnetic recording
method, a technique concerning a magnetic shield for
avoiding influence of a magnetic field from the
25 outside is important.
As a prior art concerning a magnetic field of

disk drives, a technique of shielding an external



- 3 in conbination with a doubl e-layered di sk nedium Therefore, the disk
drive is in the state where an external nagnetic field is |iable to

i nfluence the disk mediumvia the head. Thus, a magnetic shield 5 agai nst
an external magnetic field is necessary in particular in the vicinity of
the head. The following is a brief explanation of effect of an external
magnetic field in a disk drive adopting the perpendicul ar magnetic
recording method. 10 Specifically, in the drive, a magnetic flux froma
mai n magnetic pole of the single pole type head passes through a recording
| ayer of the double-layered di sk nedium and reaches a soft nmagnetic | ayer
provi ded under magneetor fliajdl afea. dfhizecbypd axt®rmadnet dndercuwailt is
formed, which conprises the nmain magnetic pole of the single pole type
head, the recordiagttayegnanilct heisebt (fagnekiamplayep laadea redeandar y
magnetic pole of the single pole type head. The magnetic circuit records
data in the 20 dederHahg AHQEﬁ-OKOKHé gubk Nedi Gm2 3166 74n .extFamtdlermagnet i ¢
field is applied to the disk nmediumvia the single pole type head, a
simlar magneti®@ RBPreing sErveEREM, O\ﬁhacﬁlrééres@gu&hpﬁ@ﬁo#@ﬁwﬂet Rat recorded
data on the disk nediun1iiuer sed, 25 To avoid such effect qf an externa

magnetic ?i el d, "eFRPEIFSILURaIeBFIESr ARGt dPERNENLY BagRiek IS3dy PSi o]
housi ng of a na et&c.nat ri or _providi,n magnet.i ¢ shield
member on t he whifcCRbUSI fig° PHRBVEFOPSSER HSPHoEETREFeada e vei ght and
size of the dri ip.b , Lch,i f K vepting_r tion in the
wei ght and t hi CKRESE B gﬂ%ﬁr;ég Fi o6B18. pRPKAT BhR Rloe Tﬁ%%l JENTI ON The
object of {he PrGseRb-hOYEN' LABrEonbS BEBK HEoBodledk adlietanticila gemagnetic

shiel d which can effectively avord e external magnetic field,

wi t hout preventhpgvefeusli 87 bRt¥BhENt daRd c&0 rirbhC hRe$®in@f idndinek it i ve
mai N body. I n accordance with one aspect of the present invention, there is
provi dedi@ di skrdghwengngl Udhkgge maghetie Fheeddofon avwdicd r@iaffect of a
magneti c di sturbance in a head on a disk nmedium 15 The disk drive

conpri ses a houmohgrwhVeH) conthindedaidi sk HAI o€ sediak smivec!(dfdimng a di sk
medi um and a head, and a magnetic shield nenber provided in a parti al
regi on of the hewskrngefaplagse nefenetic dIangePst .t AprAsad KOKA.IARWLti onal

obj ects and advantages of the invention will be set forth in the
description whi¥@.f&rf8W8724nd in part will be obvious fromthe

description, or may he | earned by practice . of the inventiqgn. The objects
and advantages of th OYEVPHVegpﬁgﬁ rEY Q%FQEPizéﬁtén@rﬁbgﬁiﬁﬁﬂ by neans of

the instyymentalithegqapd GoUR 8214885 AREL:GY 2HEY BRVALEIAY:
longitudinal magnetic recording method. Therefore, in
the conventional arts, it has not been tested whether
the techniques also produce magnetic shielding effects
in disk drives adopting the perpendicular magnetic
20 recording method using, in particular, a single pole
type head. In a word, the conventional arts do not
refer to a method of shielding an external magnetic
field, which is effective for achieving a disk drive
adopting the perpendicular magnetic recording method.
25 As described above, a disk drive adopting the

perpendicular magnetic recording method has a

structure wherein a single pole type head is used



' - 5 BRI EF DESCRI PTION OF THE SEVERAL VI EW8 OF THE DRAW NG The acconpanyi ng
drawi ngs, which are incorporated in and constitute a part of the
specification, illustrate enbodi nents of the invention, and together 5 with
t he general description given above and the detail ed description of the
enbodi nents gi ven bel ow, serve to explain the principles of the invention.
FIG 1 is a diagram show ng an appearance of a disk drive according to a
first enmbodi nent of the 10 present inverntidn;, -FIG 2 is a diagramfor
explaining a structure of a drive nechani sm concerning the enbodi ment; FIG
3 is a diagramfor explaining an effect of a magnetic shield nenber

concerni ng the dfbednmmMati>rFhEtif 4 deust arare Sl 16k ané@suht  of
sinmulation for determning the width of the magnetic shield nenber

concerni ng the aneadifitert, FHeS.dislkardtibraris dirngtlesss fHte exipdBé Ndmng
magnetic shield effect of a top cover concerning 20 the enbodinent FIG 7
is a di agram f oxexdogxinailnimagyna tsitar utitalrde icf lai abrlev et orenhfihueme € oticer ni ng a
first nodification of the enbodinent; FIG 8 is a diagramfor explaining a
structure of 25 ddsdkr imgslimec vid dhec dvasat ni s secomometic¢igaiebd of the
enbodinment: FIG 9 is a diagramfor explaining a structure of - 6 a

dri ve mecRani sma@@ddditniang exterined magnstels ibield inaeeevsrpeni? FIG 10

is a diagram for explaining a structure of a drive nechani smconcerning a
fourth nodificatidditisWdrn Re dhsoditRimity of the head

The following is a brief explanation of effect of
an external magnetic field in a disk drive adopting
the perpendicular magnetic recording method.

10 Specifically, in the drive, a magnetic flux from
a main magnetic pole of the single pole type head
passes through a recording layer of the double-layered
disk medium, and reaches a soft magnetic layer
provided under the recording layer. Thereby, a

15 magnetic circuit is formed, which comprises the main
magnetic pole of the single pole type head, the
recording layer and the soft magnetic layer and
a secondary magnetic pole of the single pole type
head. The magnetic circuit records data in the

20 recording layer of the disk medium.

If an external magnetic field is applied to the
disk medium via the single pole type head, a similar
magnetic circuit is formed, which causes a phenomenon
that recorded data on the disk medium is erased.

25 To avoid such effect of an external magnetic
field, there is a way of forming a disk drive main

body of a housing of a magnetic material, or providing



FIG 11 is a diagramfor explaining a structure of a drive mechani sm
concerning a fifth nodification of the enbodinent; FIG 12 is a diagramfor
expl aining effects 10 concerning the enbodi nent and nodifications; FIG 13
is a diagram for explaining a structure of a drive nechani smconcerning a
sixth nodification of the enbodinent; FIGS. 14, 15 and 16 are di agrans for
expl aining 15 a nmagnetic shield nenber concerning a seventh nodification of
the enbodinent; FIG 17 is a diagramshowitg a structure of a disk drive
concerning a second enbodinent; FIG 18 is a diagramshowi ng a main part of
20 the disk drive concerning the second enbodinment; FIG 19 is a diagram
concerni ng a nodihagattbn shithé membnd enboHenwhdleFhGHsid@A and 20B are
di agrams showi ng a structure of a disk drive concerning a third 25
enbodi nent; andiéw&e?]l ssch mebhodm s$howeageatber vetighd ahdasdizekodiri ve
concerning a fourth enbodi nent. _ ~ _ DETAI LED DESCRI PTI ON OF THE
| NVENTI ON Enbodthendsivé maenpbedgnt whhvbnisoa ®ackomowrieseatingi ned with
reference to the drawi ngs. (First gnbodinentg'S FIG 1 is a diagram show ng
an appear ance ofedugtiandinveheovedghtngndhibiekbedenedt 2 A6 kdidgikVEri ve i s

supposed to be a disk drive_adopting a perpendi cul ar magnetic recordi ng
net hod. The drive has a strﬁggﬁgesﬁﬁgﬁggno ﬁgﬁsﬁﬂaEnggﬁ%ains 10 a drive

rechani sm such as ayficad disk agserdl . (HOAL 1208 GO0 9l ¢ GWae

a disk drive with a magnetic shield which can
effectively avoid effect of an external magnetic
field, without preventing reduction in weight and

10 thickness of a disk drive main body.

In accordance with one aspect of the present
invention, there is provided a disk drive including
a magnetic shield for avoiding effect of a magnetic
disturbance in a head on a disk medium.

15 The disk drive comprises a housing which contains
a disk drive mechanism including a disk medium and
a head, and a magnetic shield member provided in a
partial region of the housing facing a movement range
of the head.

20 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

25 invention may be realized and obtained by means of
the instrumentalities and combinations particularly

pointed out hereinafter.



Further, as a magnetic head, the drive conprises a conplex nmagnetic head in
which a single pole type wite head and a read head using a GWR (giant 15
magnet oresi stive) elenment are nmounted on the sanme slider. Furthernore, the
drive has a doubl e-1ayered di sk nedi um for perpendi cul ar magnetic
recording, as a disk nmedium As shown in FIG 1, the housing 1 has a top
cover 20 2 and a bottom base 3, which are fastened by screws 4. Further, a
printed circuit board (PCB) 5 on which conbrol circuits are nounted is
fastened on the bottom base 3 by screws (not shown). The PCB 5 has an
interface which perforns data transm ssion and 25 reception between an
external systemBRDEF BYSCREPTIONOQBhTHECSBNEBRALIr VEEWBUOFh@HE DRAWANG
enbodi ment, a tape-like or g _foil-like magnetic shield nmenber 7 is
provi ded to be wound Téveowadcampammpiery sindwiceys | ovkerchs uafecieneop el ateed
surfaces of the housing 1. The magnetic shield nenber 7 is fornmed of a
magneti c materi &h such canskditmdlel @y PRORefl dther experriddaradrion, silicon steel
material, or Anorphous Ribbon (product nane of Strategy Humanity
Technol ogy, | ncillnstihate, egbodimeniisi &f Hhee lavesitdiarvelanditpgedpietic
perneability (~), or iron material (in particular, iron alloy material). 10
The nmagnefic shiféltd FBRLEETPIRAs 98 SR BhSUgenR FRYY STl Hir®und t he

W ath (W enougHets dB0rta CrapEIEn oatie STRsa Bt A AR Ss, as
h in FIG 2. The HDA I 4 ' 0 .at t
:p?ﬁglgnnntor 1fF%§ﬁdQ?th§&%%e &®%ﬁ§§§n%giﬁﬁ%§gg%q%#zéﬁnéc ugq%Tolg. As

descri bed above, the_Finsk 1" j Wd&g‘,ﬁﬁ“ﬁ %@I@yﬁ%%ﬁﬂum for

per pendi cul ar magneti ¢ recordi ng, 0O notor 11

at the time of drigyish9drRiQedhick@rditig Y a & JAREIdL A o8 die the
above- nenti oned conpl ex magnetic head, and is structured to be radially

nmovabl e pp the girglkemdiinmeh® ildy;a voice coil notor of the actuator 12
(movenent range 20). 25 (Advantages of the Invention) The magnetic shield
menber 7 of the enbodi@®nt? drsald elldgdanbiidomgearl eddipinad stagunetwre fofl d of
"9 a drive mechanism concerning the embodiment;
FIG. 3 is a diagram for explaining an effect of
a magnetic shield member concerning the embodiment;
15 FIG. 4 is a diagram showing a result of
simulation for determining the width of the magnetic
shield member concerning the embodiment;
FIGS. 5 and 6 are diagrams for explaining
magnetic shield effect of a top cover concerning
20 the embodiment;
FIG. 7 is a diagram for explaining a structure of
a drive mechanism concerning a first modification of
the embodiment;
FIG. 8 is a diagram for explaining a structure of
25 a drive mechanism concerning a second modification of

the embodiment;

FIG. 9 is a diagram for explaining a structure of



the housing 1. In particular, it is possible to effectively avoid effect of
an external magnetic field with respect to the novenent range 20 of the
magneti ¢ head 13 corresponding to the width (W of the nagnetic 5 shield
menber 7. Therefore, it is possible to inhibit an external magnetic field
from being applied to the double-layered di sk medium 10 through the single
pol e type head, and thus consequently it is possible to prevent the
phenonmenon that recorded data on the disk #0 medium 10 is erased. Further,
the magnetic shield nmenber 7 in the enbodinent is a tape-like or foil-like
menber, and provided only in a restricted range of the housing 1.
Therefore, it candaidedrduhasiilsmatdomtdm ity ch tHierdl ned izfel dd thi qrardf cul ar,
the thickness) and the wei ght of the housing 1 are remarkably increased.
Thus, it is posshel emboddeamty an effecti ve magnetic shield effect, and
achi eve reduction in size and weight, in particular in a disk drive of the
per pendi cul ar 20 magddid.c Yedor ¢ i aenaodfo Thexpld ring of s teuemborli nent
wi Il now be specifically explained with reference to FIGS. 3 to 6. First,
FIG 5 is a di agfam gidwienechasdsis Gionste ATHd Greiy it it imadil Bk eathiarh

(m nus direction) between 25 the case where the top cover 2 of the housing
1 is an iPon nmeRBethBeieAyodimeRicti c material (50) and the case where the
top cover 2 is an al um num _nmenber bein - 10 non- nagnetic nateri al
(55) The o ng SRSt M o CHETHaR O (T A HYCRR | on and
| ower portion of .the tqQp cover 2.in the case where tatic. efic field
(an external DCOr?aSngtr?Lé’ef inbelcém)aqlssnb 5 q%réhlrfgro%qffzeah&boecfl%g%'lo% of the

top cover 2. The.r I f. {:his.conmparison shows that an external nagnetic
field passes int(i.aj(])\f ?ﬁ% iterqglloéitelmgﬁitt’he housing 1 in the case where the top

cover 2 is rmade of agienagNeld G ML fod)exf i idly dffedesul t shows
f [ I al

10 that the top cover 2 nade of a magnetic material (50) has an excell ent
ef fect ofgshi el dongednigx ehealentREigldrt fdrf dodiEideimmatime, FIG 6
shows the magnetic field strength of the upper portion and | ower portion of
the 15 top cover 2 iride Iasies heliamdren tHjr cavela Pnivmglea of t f et hron
material is inserted into an external uniformmagnetic field, such as a
magnetic field efplk €difvreomeschaangrsat iaorfdestrd rope reersaitxarh usd dhigt iHed ol t z
coils or the like. The neasurenent results 60-62 show the 20 cases where

t he thickness oPft ket gbesiirentiis 0.1 to 0.5 nm The results show that no
magnetic shield effect can be obtained in all of the three cases. In short,
in a disk drive usind %% tidh dvéPd Wadrerdadwepetier miRldrindch as

an iron nber, 25 a netic shjeld.effect shielding an external nagnetic
fiel d candbe obfaRAgRs %%M%%%&W%‘?Plé}& é"rngaelV‘%Pgtdheti c fieldis

applied only in . ! i t'%ﬂ:t S, fromthe upper portion of
the cover. In C(I)n(réggﬁfilggr?]lvj?ﬂh]{%?lg as Os(*}u'g&m%df’n FIG 1, the enbodi nent has

the structure wherei ridie RGNEtd Qo FhlE! ShRIBETa st Su¥OAE G ound not
only the top cover 2 of the housing 1 but the bottom base 3 and the side
surfaces. Specifi ealslky drife eBErEMg achi Q%asd ashnssHina it magnetic shiel d
structure for the housing 1. The errbodqi ment has a structure wherein an
upper shield 10 part K shigelik rerisrgxam tdteowpera s fragegriansif a | ower
shield part (a shield nenber on the | ower surface) are connected on the

si de surffces t dhfeodihsk patilveofcomaeryriatd ctlfd weceamtl antmrddmerite nmagneti c
head 13 is |located inside the annular shield nenber 17. 15 FIG 3 is a

di agram showi ng a corfdi sidh iretavebia g sk aceneeeming ez uhedBOL ¢at Ben annul ar
shield structure of the enbodi nent, and a nmeasurement result 31 in a planar
shield structur@®f e maconshieRieskimantiare obtai ned with the thickness of

t he cover changed.
g FIGS. 20A and 20B are diagrams showing

a structure of a disk drive concerning a third
25 embodiment; and
FIG. 21 is a diagram showing a structure of

a disk drive concerning a fourth embodiment.



20 As is clear fromFIG 3, the annular shield structure (30) in the

enbodi nent is nore excellent than the planar shield structure (31) in the
ef fect of shielding an external nmagnetic field (magnetic shield effect). 25
Further, the nmagnetic shield structure of the enbodi nent covers a
predeterm ned range by a restricted tape width (W w thout covering the
whol e - 12 surface of the housing 1. Therefore, it is possible to reduce
the material and manufacturing cost in Tonparison with the case of covering
t he whol e surface of the housing 1. 5 FIG 4 shows a calculation result in
a sinul ation concerning determ nation of the tape width (W of the nagnetic
shield nmenber 7 in the SORIDALNENtDEJEREPTSOBLOE TEE DYVEMTEONati ng t he
magnetic field strength applied to the magnetic head 13, in the case where
10 a uni f or m ext er nakmlagiasengsf iodl ¢ hies pagsiendd invendilog aiHdl mes tz coil s
or the like used as an external magnetic field. Specifically, the tape
width (W is capeuespiainednyphharefersncgsé&@ éhet BEawiags -where the
magnetic 15 head 13 is located in the center of the disk nedium 10. As the
paraneters, for (Ekbfpl eMPPHEMERLEEkNess of the tape is set to 0.4 mm and
the relatjve perneability_ is set to 1000. The cal cul ation result_ shows that

the magnetic shield &fFect IS SafiPFrad SROYF™Y Ao BPEAFAGFe Qfidth and is

redundant, although reater _mgqnetic el d _effect can be expected in a
el atively i de? Papk GFAPR EofRoPRtEREALS PrRasthent Cont i rmed that a

wi dth (W which can efys nt f ety d 13 as
shown in FIG 2 is gﬁgég }§§g§¥§g%eﬁfe§€E§§£¥%%g?he E&E*%%$2%§$ﬁb t he
width fromit. pegctihgall YerfeRUPPR I aW HEBNEWE O LBe TR Glithod.- 13
shield menber 7 ranges from about 10 mMmto~"30 nm not excéedi ng about 40

nm (Sel ection phetheitat Basak 8trubeufegRdkereishaehdulBigen kontAins
descri bed above, the magnetic shield nenber 7 in the enbodinent is forned
of a magnetic nateriak havhagiam; ekathvaky ahhehdrddreat ae spablgaHDAYY, such
as Permalloy. A material having a high magnetic perneability has a
character of beandg ceatlyolocéokhets.10 nmagnetic fluxes, and thus has a

| arge magnetic shield effect. However, since the enbodi ment has an annul ar
shield structure in RHrthethe agagndgiodediice h¢adentidie Ariyeavs@mprdisesnd t he

upper surface, |ower surface and sjide suyrfaces_ of the housing, magnetic
fluxes of 15 an®eXPBPhSK MAGREELE PFéPdlEowgéﬁPrétélBHlﬁh?OQ%d§Y§%rfaces of

t he housi ng, mhighﬁgaﬁse %§%Uéa%%$ﬁeg%g e%%ngi%nﬁﬁ£h3%§%p%e’ a materi al

h . t | WXl e . : 1 n hi ah
saturatigy 20 T JeRSLLY (B5)) 1 5 0RSLEalLe 55,8, MRORSI Lo MG al for the
magneti ¢ Shi el nén I Al =T e%anp e, a SI%iCOH steeﬁ naﬁgria *has a Bs of

2.0 or around. Eyrhber, 28rfnstidebyr endl drliebhbing sRLMIAthaYered

magneti zation on the side surfaces, it is effective 25 to use a nagnetic

material for thgiskdRe8itha¢ss %E@Enh&cdilfafrefn‘é?heftfi@mrb%r@i&&@et 2
material of the upper surface and the |lower surface in the magnetic - 14

shiel d menber 7a &Speki edaliny, a material having a relatively high nagnetic
perneability (u) and
As shown in FIG. 1, the housing 1 has a top cover
20 2 and a bottom base 3, which are fastened by screws 4.
Further, a printed circuit board (PCB) 5 on which
control circuits are mounted is fastened on the
bottom base 3 by screws (not shown). The PCB 5 has
an interface which performs data transmission and
25 reception between an external system (host system)

through a connector 6.

Further, in the embodiment, a tape-like or



a relatively low saturation flux density (Bs) is used as the magnetic

mat eri al of the upper surface and 5 the |lower surface. In the neantine, a
material having a relatively | ow nagnetic perneability (u) and a relatively
hi gh saturation flux density (Bs) is used as the magnetic material of the
side surfaces. In other words, the magnetic shield nmenber 7 has an 10
annul ar shield structure nade of a conposite material. Furthernore, it is
possi ble to avoid saturation due to concenBration of magnetic fluxes on the
side surfaces, by setting the relation between the thickness (t1l) of the
shi el d menber of the upper 15 surface and the |ower surface and the

t hi ckness (t2) 66ilheéigbi ehdnaetbeshdkltheesbade Suisapesviaded lto<bk2".
Therefore, a further increased magnetic shield effect can be obtai ned by
form ng the nagwetnd shpehdsaof upperugpeifaser f dowert Iserifewer agwr fsdde and 20
the side surfaces so as to satisfy the above relation. In both the case
wher e the mat er arfareshefntibrebpusihdeld nBhiemagoe tilve shdpdid ameabeswer
surfaces and that for the side surfaces are different fromeach other and
the case where FhéSrrﬁpémﬁél @faaemégnfeﬁé%alﬁéezsalli SUCh Be Rexrparddovan be
separate nmenbers_and be j Qi ned together. (Mpdificatiqgn of the first
embodi mem) A mf)B?gilé’é?FSﬁ EFaEiﬁ@aéﬂﬁbodFﬁféﬁF% ISIteﬁévxﬁ“Béed'é%m B&d Wit h
reference to Fl

nﬁdirgcaSn%ion gﬁaﬁphéﬁﬁf?&ggPBn(H5§§H%§?P%%FUP£ %ﬁ%%%nb@?ﬁgn%ééﬁ%&iﬁ
2
shi e nmenber ?gggéggé §TcofHBh5H%pﬁr gur%g e th%hp ver ) or the

| ower surface (Eo ousi ng Onl'y T a part facing the

Tovenent range (£apdeveQr fEAANGLBACRIC! BeRYS 'I‘iﬁttXlQ;H)C”é 120p0f the

magnetic head 1 t exrst 1n the ot Such a sStructure
has an effect Oﬁafégﬂﬁﬂnglhhﬁaﬁﬁiéﬁ&ék CQ%bn°El&B9 mRERetiiaq )shi el d member
7, since a magnetic material is used only in the mninmmpart 15 facing the
novement1g ange ZReohaphetiegBRibCdhpafibdz. 7THawRVEr 1ledk3d ieholildhs teape, it

i s indispensable to provide the shield nenber for the side surfaces, which
is wthin the raeaogadotrbhedetheduppet. sikGace,i Sowedi sgrdamceorcer Bidg a
second 20 nodification. If the novenent | ocus of the magnetic head 13 draws
an arc in the fenstapedi piEciheohoustingad,beed eonfidtiedw)hanought ot he
radi al center of the disk nmedium 10 set as the base point, an _external
circunferenti al CRBRFI anmezeyeaﬁdraﬁmen?@r edl axBagnetirf &east iLdl gsrtion
(41) are dlffereﬂ in % ef fect of shielding an external nmagnetic field
(magnetic shield 8VPe& I§s éhown in FIG 4. - 16 The modi fi cation has

f d h di ff h h ff
betveen the .ﬁ{eiﬁaf%ﬁdﬁﬁ ; GPRET e P e e oG Cta%él'pe?c. "ally,
the modi fical i 0po8as)8 AoEbbustur eobehel fathertidbh (W) g biegmagnet | c

shi el d nmenber orrespon g tb e intern Circurter ent i a portion of

the di sk nedi U%AOab%uaebét hyel yagapeawedpeandobhe, Wetlkh oi\Wh) mebghaof
corresponding to the external circunferential portlon 10 is relatively

broadened, as showdsi B Bb(18-13kkgedt Hiskumedenablfes aedirpehagriilalk t he
magneti c shield effects in the internal and external circunferential
portions such thagnehéy aeecablingi egdalist @o¢atledoblyethelspEn@led is a

di agram concerning a third nodification. In short, the nodification is

obt ai ne2®y conbpPhprglihatsthectimesodf driyinigr $headd igecondursdietri cati ons.

Specifically, in the nodification, the magnetic
the magnetic head 13 is the above-mentioned complex

magnetic head, and is structured to be radially
movable on the disk medium 10 by a voice coil motor
of the actuator 12 (movement range 20).
25 (Advantages of the Invention)
The magnetic shield member 7 of the embodiment

enables inhibiting an external magnetic field of



20 shield nmenber 7 is provided only in a part facing the novenent range
(range corresponding to the novenent |ocus) 20 of the magnetic head 13, as
shown in FIG 9. Further, it has a structure wherein the width (W) of the
magneti c shield nmenber 7 corresponding to the 25 internal circunferenti al
portion of the disk nmedium 10 is relatively narrowed, and the width (W)

t hereof corresponding to the external circunferential portion - 17 is
rel atively broadened. Therefore, it has-anSeffect of reducing the cost of
the material of the magnetic shield nenber 7, since the nmagnetic materi al
is used only in the mninmumpart facing the novenent range 20 5 of the
magneti c head 18heFhbtibehg tLhi sIat pueticalerablies iadjpesisidille @b t he
magnetic shield effects in the internal and external circunferenti al
portions such théfethéyedyeambidseféqual otfoamaelterhel. magGetli@ ifsedd

di agram concerning a fourth 10 nodification. The nodification has a
structure wherewhthheespgnét to theemdvemebér ranige Rilovifdatheomagnedic f aci ng
the novenent range (range corresponding to the novenent |ocus) 20 of the
magneti ¢ head 1Beadnd3aFesrearangang tacthg wic&i dW)ewtfetdtiengaghendcls t he
| ocus. In such a structure, it is possible to achieve an _efficient magnetic
shield fo? the fB¥ehEnierkBge’20 Egeﬁﬁéoﬁﬁgnéﬁiésh@éﬁsﬂ@}eaﬁ@ Ampd bt i s
possible to relatively natrow the tape w . dth of the netic 20 shield
menber 7. Ther efBr éﬁtPFnPi PBgBELLE Eaeﬁ"edéee%@m é‘PiP;{Bgeéoé;P &het he
magnetic shield nepber.7. Speciffically, it.is possible.to narrow the tape
wdth (W by, |SPUEXSRhRESTRHOHES Somiiuio ke, PEORAE Hhe FARSE BEI8! a
proper width ( j t 5 i.s.a.di agr rging a fifth
nodi ficati on. ¥%¥b§D§?gﬁéa?ggggbggb§§#g§ %%ngﬁ% ﬂgrg%o%gﬁéqgﬁgugpure of the
fourth embodi mepteybAr! BRe pheABmehBHr thatmbodoreRl daite BROREL aighi ol d
menber 7 is forned to have an arc shape in line wth the novenent range of
the magngii ¢ hegddidm Lo €9npapksan with this, in the fifth nodification
the magnetic shield 5 nenber 7 is formed to have a straight-line shape. The
structure of the fifFartberf,i ¢hkel maghaniebisiiirelan mhibeat 7Siim ltdve to that of
the fourth enbodinent. In the enbodi nent and its nodifications, the
operation of prewbddagehheisngnebpe-3hkel drnEphdr 17 ken métbelre laodsing 1 is
perfornmed, at the |ast stage of the manufacturing process of the disk
drives or at therevidedfoshyppnng rREwricsacs zengel of. thiee hongaagi é.shiel d
menber 7 is attached to the outside of the housing 1, .and_thus it can be

al so used as a khBgeéPres atdedlr ppPide tPEoER tHRLAR gd&r HRiEEs thE ext er nal

ti ield shield,of i, sk_dri hi duct. S ifically,
r?gggahglghgt a%légt }ﬁapgﬁgéﬁggﬁgt¥$dikgﬁggpggﬁgr%%%e%gﬁswegg'Iebggnngt
b teed 20,1 . t ) wh ti, hi el d
merber 7 has. besheorPlgiaY"} raBer kEnRshabh y R eudRal Cnhu Nt 48 P €

ot her words, itp] : i der bei,n S WY : isagnose
pbssieméfﬂg §?§§§3 ghngrebbecte ﬁggg%Ql%S%hagqﬁ g

failure. For example, i rive which has n shipped as a 25

product has brOEQﬁed@WﬂanBaﬁéﬂiéﬂetB@dﬁb%i@ﬁcﬁbagiQ@P%n@fw%hgh%agnetiC
shield 7, the user can di agnose whether the failure is caused by an

external magnetia partiBulbirelid ardiek. dkliGGe »3 itheapairdpghdicudager ni ng a
sixth nodification. The nodification has a structure wherein the magnetic
shi el d n@drber 7mhguehgcarbBcerdanghmethod.shape is provided only on a part
faci ng the novenent range (range corresponding to the
The effects of the embodiment will now be
specifically explained with reference to FIGS. 3 to 6.
First, FIG. 5 is a diagram showing comparison of
the magnetic field strength (minus direction) between
25 the case where the top cover 2 of the housing 1 is
an iron member being a magnetic material (50) and the

case where the top cover 2 is an aluminum member being



novenent | ocus) 20 of the magnetic head 13. FIGS. 14 to 16 are di agrans
concerning a seventh nodification relating to selection of the material of
10 the magnetic shield nmenber 7. FIG 14 is a diagramshow ng the result of
exam nation of the relative pernmeability (u), in particular. FIG 14 shows
the case where the tape thickness of the nagnetic shield nenber 7 is about
15 0.4 mm and the tape width (W is about 28 mm As shown in FIG 14, it
has been confirmed that generally the magnetic shield effect against an
external magnetic field increases as the relative perneability becones
hi gher. Further, as described above, 20 the external circunferential
portion (140) aadnbhemb@h@t@é| méitiegurfler@nyi.al mher tdrav ikt Bhowfs ttihe di sk
medium 10 differ in the shielding effect (nagnetic shield effect) against
the external nagaghe¢iti €idldFkGrehyths ia dnagippdrs pMtiem aaepneweef an 25
external magnetic field by which the recorded data is erased, in particular
on the di sk nedpomtiGndbfethky topdeovielre 2siinglthepalaset wWhena id athedd
i ncluded in the - 20 magnetic head 13, in the case where no nagnetic
shield nenber 7magnptdci dedldSdeni eixtalringl PCGmabhedhions itdlal)ddgr ee of
anpl i tude degradation froma reproduced signal fromthe disk nedium 10 to
the inten8ity ofprplikd &xvur fhe wRPest Portiend ofFtde KoR cbyer £2.can be
presunmed that an external magnetic field has an enou ef fect on signal
anpl i tude to dedhgd&eEHétspgnihignsrrmpadd scg @90y50¢%@és§n-@whﬂ¥mgﬁ t he
recorded data on the disk ium 10 1Q is ased. In view of such
exam nati on resﬂ??nﬁﬁactﬁénggaﬁﬁﬁéﬁloﬁnFQSE &ﬁé@ﬁq Riritae ppusipg; d

desirable to selec |l east, 10 relative

or reabi |1 Uy () SaPEnEERgL EPEAE Shel REPhGGHEt: & 4t Ded et P18 Fi G
1015 2,9 2 o Leeeiap e el cony b e

t hi ckness of the gnetic's peci'fica

degree ofgan extgphak,gagge L6 bkebdrbact e La %gh@tq@%éscefrqr 1eael)of the

external circunferenti al portion (160) and the i1 nternal C|rcunferent|al

portion (161), hasthe eﬂéalweﬁteetflf@crteb&t IsHe e Qi FRARI et elrhal000 and the
tape wwdth (W is about 28 mm FIG 16 shows that generally magnetic shield

ef fect agai nst aagarxteendliemdgnetic field increases 25 as the thickness of
t he magnetic shield nenber 7 increases. However, it also shows that the
magnetic shield effedn ithesaeandtiod,atf'I& .cér tshiows Hilhckmesmetic field

strength of the upper portion and lower portion of the

15 top cover 2 in the case where the top cover 2 made of
the iron material is inserted into an external uniform
magnetic field, such as a magnetic field applied from
a magnetic field generator using Helmholtz coils or
the like. The measurement results 60-62 show the

20 cases where the thickness of the top cover 2 is 0.1 to
0.5 mm. The results show that no magnetic shield
effect can be obtained in all of the three cases.
In short, in a disk drive using the top cover 2 made
of a magnetic material such as an iron member,

25 a magnetic shield effect shielding an external
magnetic field can be obtained only in the case where

an external magnetic field is applied only in one



"- 21 Further, the thickness of the magnetic shield nenber 7 can be a
factor of preventing reduction in the thickness of the housing 1.
Therefore, totally judging it as a disk drive by factors such as the 5
magnetic field effect and reduction in the drive thickness, the thickness
of the magnetic shield nenber 7 is preferably 0.1 mmto 0.4 mm However,
according to the magnetic characteristic of the shield material and the
shield structure, it is preferably 0.05mMmito 40 0.4 mm (Second

Enbodi ment) FIGS. 17 and 18 are di agranms concerning a second enbodi nent of
t he present invention. The enbodi nent has a structure wherein a nagnetic
shiel d menber i giltecdiispgsetdtnsisie firfdgn housivipelr auktibr hef vired nity of

t he di sk nmedium 10 and the magnetic head 13, not outside the housing 1. As
shown in FIG 1l¢ovielre di sk drive of the perpendicular magnetic recording
met hod of the 20 enbodi nent has a structure wherein a drive nmechani sm
conprising a di sk nmedinumch@arsiEad|vwl tiottdri {,SRN) Howmdia RE@neti c head 13,
etc is contained inside a housing 100 nmade of a non-nmagnetic material such
as an al um num &hleopmbaddimsintdhiase theyistguatseir e vdiaussitrurteh e Snagredi] iss

wei ght reduction_in conparison with a drive using a housing made of an iron
magneti c fat eri ahigdd membiee 7 is wppndr@rsying maf mighietihe dinre|epvent ect
agai nst an external magnetic field, there is a maﬁ of providing a magnetic

material 170 onZ2e&&h thsr SoNSingurls £UE dhe ekt JHid H'& ot base
facing the novenent. 5 | ocus, of .the netic head 13 s shown in FIG 17.
However . thi s SBRICAGES | s SRR o y T STEPHET b SRIGHET A of d | 5
applied fromth over si.de qf .t 0 oV ide ot al ways
obtain a good 8&1‘311& ia% éhlgéjle&lé:f ehcl’te}lgiggsﬁztré{épélﬁrelgoeéttg}éna}iao@nsa%ﬁ& ‘c field
applied to the I oS itV Gy thehcthd ' d 'F;gwri it

thi ckness, the \gg%cgn%lg?\l%@n%#te}&ilrgagneﬁcp heegﬁml%/%nd%t}ﬁg}ﬂ ousignhglé%glp i's
very linmbed. Tharef qaeshifeildhackddmneite MY aurlfdld)s Aid anged in
each of the spaces, it prevents reduction in the thickness of the drive,
since a predet eamlione rClsedledRt @aALSt (DAl edrlipimesn tihe Isgnet i c
material 170 and the nagnetic head 13 in consideration of shock resistance
of the 20 mat er isalr flae ety ha rea greeinec Heeadnl 3 hel teeirdef ane; faase sshowfdomrm A G 18,
t he enbodi nent has a structure wherein a U shaped nmagnetic shield nenber
180 i s di sposedpratht lof @i sieanediimilox,i anchéhdmghy thhepfmadree ey etade
heads 13 but in _a region 25 other than a region facing an actuators 12 and

the magnetic hedds ig3 lomidadadmstide el eifdershiisdd SeRRRE of/ a magneti ¢
mat eri al _baving a rel atj , - 23.. pernmeahilit of at, | east 1000, ch
as anI i ra)ﬁ \r/r:at gri al Janr(‘ﬁ\léér el 13yt & I?"Iﬂfg‘{ Eéj)ecqgg]a;m&:bqt%eeé} f th

f t | ti iel.d i t icinit f. t ]
boads 13 ol nce & AEEscliei AR A M W s 4 SIRASE ©

magnet i c f1ux ag il Al Nk Of s RGN GdRAds 33 dy the

i nfluence of an external magnetic fi st nce the magnetic shield

menber 180 is ngt diasResad i d he AR vmvenenty range, dotanchedmaneti ¢ head
13, it is possiblée to secure a sufficient clearance, and to achi eve

reduction in thedehioptRanediwittle thRULHIEKH¥:s JE e dowed Wearkgil be
called "offset shield structure". 15 Further, the U shaped magnetic shield
nmenmber 180 As is clear from FIG. 3, the annular shield structure

(30) in the embodiment is more excellent than the

planar shield structure (31) in the effect of

shielding an external magnetic field (magnetic shield

effect).

25 Further, the magnetic shield structure of

the embodiment covers a predetermined range by a

restricted tape width (W) without covering the whole



“in the enbodi nent has a structure wherein an upper shield portion 180A and
a lower shield portion 180B are connected by a joint shield portion 180C
Therefore, it is possible to pass external nagnetic 20 fluxes applied to

t he upper and | ower shield portions 180A and 180B to the joint shield
portion 180C being a path of a | ow magnetic resistance. It is thus possible
to obtain a good nagnetic shield effect against an external magnetic field.
25 (Modification of the Second Enbodi nent)l2FI G 19 is a di agram concerni ng
a nodification of the second enbodi ment. The nodification has - 24 a
structure wherein a part 100A of a top cover corresponding to an upper
surface of the bgughbe 4@0taBdhauRahy 1Q0BTok rll¥e lagt tiemikasr spamilicon are
formed to have a concave portion (offset portion), and 5 a U shaped
magneti ¢ shi el dtgepbancé9@hiesmbitkirédli ahad WatuFareavd ngoibisan.inThe magnetic
shield menber 190 conprises an upper shield portion 190A di sposed on the
part 100A of theomhppriewer wiahl ahver cpset odin cb9eB icigs pheedhal et @ rfacke 10
100B of the bottom base portion, and a joint shield portion 190C which
connects t he uppérthadhpbueengshi.el d porti ons 190A and 190B and fornms a part
of a side surface of the housing 100. Such a structure can al so obtain an
advant agedbus effect S| 4r showshat cafl crg attiens &eowd teriiodi rfgmu 1 atiienr d
Enmbodi nent) FIGS. 20A and 20B are diagrans concerning a third enbodi nent of
the present inveERRFBARNIAG dR6REMLRAELEN P6ALhEhE2RRLIEGFENE ) a ofi Ske20

10, '3 opindle nBREREESENF L6l anaeRkg et donEbs SFOOFSTeRtral THRS ol do a
h [ havi 2 d bot t b 3. whi ¢h d [

or Poral | 0y NegRERr BERabYr FARCCIE I ENSUE DECRS A parELouas NEget i c
shi el d menber. neh, +AS o] I B, <t he drive .af. .t odi nent
ha; a structuregaﬁgggﬁnt?hgﬁgo%ggggggkghegg %g' gﬁdtkﬁecggftgﬁfggge g are

connect egp by scpews; 200nMadee@hadNmhgRB tARIFE NG TR! @bpali c@F biy BRimg! | Oy
magnetic material having a relatively high magnetic permeability. 57In

short, in the egbpdinmpltzt Beitlepogovte 2izeduske Bet hamekasenaicorrespond
to an upper shield portion and a | ower shield portion respectively, and the

upper and | owermabnhetdlcpdieildns are connected by the screws 200
corresponding to a side-surface shield 10 portion. Therefore, the

enbodi ment realizes &peedgddriadlyhi ¢he SrEpecwidehby(Wa sistplad stlatedur e,

W thout using a particular menber such as a tape-like or foil-like nmagnetic
shiel d menber. FaPRhearamesprist bagedxrar fhe shghet WhericethenhaadpesaCappl i ed

fromthe 15 upper qr_lower region of e disk drive, (its structyre can
effectivePy proﬁﬁea é3nﬁ§néPth§HiéPdEgFfQGPtFﬁ,Oﬁntﬁérgﬂé Fediyfe

vicinity of the gneti ¢, heads 13, by passing_the external . netic flux to
the shield port%gﬁs.ﬁfhgpgfgﬁgémFFeE%é %ﬁénggﬁgpgﬁﬁe% es%b&g%uF§SZO of the
enbodi nent is appl | kS rpyveadoptin h er, iscul ar magnetic
recordi ng nethog? Fggiggggngngqtggppégeﬁ#’tgg s?#%af?gﬁqﬁﬁgwhich t he
recorded data 0ﬁe£ﬁ8aﬁ&§55gegbugb%otbs1©b@$edTﬂ@ec%Qch%%kH%BC%e%hl%n

external magnetic field. Fourth Enmbodinent) FIG 21 is a diagram
concerning a foghbhsethadi FpBt mabnekecpsaientd ieFferti @8. saturated in
20 a too broad tape width and is redundant, although
a greater magnetic shield effect can be expected in
a relatively wider tape width (W).
In short, it has been confirmed that a width
(W) which can cover a movement locus of the magnetic
25 head 13 as shown in FIG. 2 is enough, and no effect

is obtained by increasing the width from it.

Specifically, a proper width (W) of the magnetic



' - 26 The enbodi nent has a structure wherein a disk drive in which a drive
mechani smis contained in a housing 1 is further contained in a shield case
210 made of a magnetic material. In short, the enbodinent 5 is a disk drive
having a full shield structure against an external magnetic field. Such a
structure can be applied to various uses, as well as both disk drives of

t he perpendi cul ar magnetic recordi ng nmethod and | ongi tudi nal magnetic 10
recording method to be nounted on personal 18omputers. In particular, the
structure is effective in disk drives used under the environnment in which
the disk is susceptible to an external magnetic field. Specifically, it is

effective in di ghidliyefentsed 15 ditfed NENVENI LS BPPAIRE USSS3 G UM, as
navi gati on systens and audi o vi sual apparatuses. Further, it is also

effective in di slordrdussedisefl dsputdad@ mahor age of el ectric power
apparatuses and power distribution apparatuses. In short, the disk drive
with full 20 shi(@elettrimt wie tdfe treet exrboldi o Nthe snaadrierci¢c vehbsla di sk
drive for systens and apparatuses which is required to conpletely shield
ext ernal nmagnet imenfdest)d and external noise and be highly reliable. As
descri bed above, according to the enbodi nents 25 and their nodifications of
the presedt inventiorfsideserijediapeveo phoviagnet bt skhieldenembeng’ a
magnetic shield which can effectively avoid effect of an - 27 external
field, wthout prevéit iSRPaddRent orf iTPIREYRT ahdamekifesiateriae di sk

per pendi cul ar - WRABEIE & ek e P BRSNS R Homr €11 cRiTive
e oo gL R n AP 4 {7l
oI a1 o oL PRSP 4 iR penslsy il L A 10
ebm T P50 s ST U B AGNSImNe DTA SO fREN 10,
appended cl ai ms eFTRdel IHAMY4G llrfce the embodiment has an annular
shield structure in which the magnetic shield member 7
is wound around the upper surface, lower surface and
side surfaces of the housing, magnetic fluxes of
15 an external magnetic field concentrate on the side
surfaces of the housing, which causes saturation
magnetization.
Therefore, a material having not only a high
magnetic permeability (u) but also a high saturation
20 flux density (Bs) is desirable as a magnetic material
for the magnetic shield member 7. For example,
a silicon steel material has a Bs of 2.0 or around.
Further, as a structure of inhibiting saturation
magnetization on the side surfaces, it is effective
25 to use a magnetic material for the side surfaces

which is different from the magnetic material of the

upper surface and the lower surface in the magnetic



- 28 WHAT IS CLAIMED I'S: 1. A disk drive conprising: a housing which
contains a disk drive nmechanismincluding a disk nmedium and a head; and 5 a
magneti c shield menber provided in a partial region of the housing facing a
novenment range of the head. 2. A disk drive according to claim1l1, wherein
the magnetic shield nenber is provided in plane 10 regions of the housing
facing the novenent range of the head, and side surface regions connecting
with the plane regions. 3. A disk drive addording to claim1, wherein the
magneti c shield nmenber conprises a nagnetic 15 material having a size which
covers a partial region of plane and side surfaces of the housing, and a
partial region shiéhe méaberfaci ngpeébefhoatbpnt armagerdtlt hevihegd. 4. A
di sk drive according to claim1l, wherein 20 the magnetic shield nenber is
fornmed of a tape-teketbvelpihithkeagaghiti pemmeebiality5.(uA dusd drive
according to claim1l1, wherein the nmagnetic shield nenber is forned of a
magneti c material réadgthyelynlovesebhgrabionafing dsnaitiydt(Bsof igbveedl10 mm
to 30 nm a thickness ranging fromabout 0.2 nmto 0.4 nm and a nmagnetic
permeability (-2 ®heapageaticinabersplaofhtbrRneeBer 99rifanRgi AGSf r om about
0.1 mmto 0.4 nmand a nmagnetic perneabjlity tul of at |east 3000. A disk
drive accdrdi ngth® £PueH durfpeeei nlphEPReReREimeni 81 B2kBRBEr has a si ze

moverent range BFUCRE ReaRLebae Y BPHIBInERLCaGRBERE Ar el d Abmber fn an
exteral elt ounlesont Lalokegbe) B1ah S BLKCIRA! ¥ ogsel g g et than
0 ot g TEATES % faoe i apdbeatch 0ha0iReckakmitest e o oK
In other words, the magnetic shield member 7 has an
10 annular shield structure made of a composite material.
Furthermore, it is possible to avoid saturation
due to concentration of magnetic fluxes on the side
surfaces, by setting the relation between the
thickness (tl) of the shield member of the upper
15 surface and the lower surface and the thickness
(t2) of the shield member of the side surfaces to
"tl < t2". Therefore, a further increased magnetic
shield effect can be obtained by forming the magnetic
shields of the upper surface, the lower surface and
20 the side surfaces so as to satisfy the above relation.
In both the case where the material of the magnetic
shield member for the upper and lower surfaces and
that for the side surfaces are different from each
other and the case where the materials are of the same

25 kind, the members can be separate members and be

joined together.



" met hod, wherein the disk nediumis a doubl e-layered disk of the 15

per pendi cul ar magnetic recording nethod, and the head is a magnetic head of
t he perpendi cul ar magnetic recordi ng nmethod, the magnetic head having a
single pole type head. 8) A disk drive conprising: 24 a housing which
contains a disk drive nmechani sm having a magnetic disk and a plurality of
magneti ¢ heads opposed to respective surfaces of the magnetic heads; a
first magnetic shield nmenber provided onh edth 25 pl ane of the housing
facing a novenent range of each of the nmagnetic heads on the magnetic disk
and a second magnetic shield nmenber provided on each - 30 side surface

of the housing gmddigEdretiical lof cornetlent tenddirdit9t nmagnetic shiel d
menber. 9. A disk drive according to claim8, wherein the first nagnetic

shi el d nenber and the seeldimd datirgnedf ctishielsbdirrdrer var el esle wd di fferent
magnetic materials. 10. A disk drive according to claim@8, wherein a

t hi ckness of theesexdbédmagidt ire felrieslad tenlIGS.s grieatld. t han a t hi ckness
of the first magnetic 10 shield nenber, in the case where the first

magneti c shiel d menbdilIGnd tilse aseatigaramgmtdarrsinelal fiendtermedief inede of
the sane kind of magnetic material. 11. A disk drive according to claim38
wherein the fir$domagndbiec moRiidligatdehagnd e usdasd Wi nesighditiec shiel d
nenber are made of na%netiq materi al s having different, nagnetic

permeabi | ity. 1P2IReH1ISk Shredd FEFGEH rg %So%aOé’i%ee&%r virertdigh YARe% i r st and

second nagnEtICs%QE%u% q%g%e%%v%EEZ) or the lower surface (bottom

base 3) of the housing 1, only in a part facing the
movement range (range corresponding to the movement
10 locus) 20 of the magnetic head 13, and does not exist
in the other parts.
Such a structure has an effect of reducing the
material cost of the magnetic shield member 7, since
a magnetic material is used only in the minimum part
15 facing the movement range 20 of the magnetic head 13.
However, also in this case, it is indispensable to
provide the shield member for the side surfaces, which
is within the range of the embodiment.
FIG. 8 is a diagram concerning a second
20 modification. If the movement locus of the magnetic
head 13 draws an arc in the first modification, it has
been confirmed that, with the radial center of the
disk medium 10 set as the base point, an external
circumferential portion (40) and an internal
25 circumferential portion (41) are different in the
effect of shielding an external magnetic field

(magnetic shield effect), as shown in FIG. 4.



" formed of tape-like or foil-like magnetic material. 20 13. A disk drive
according to claim8, wherein the first magnetic shield nenber is made of a
magneti c material having a relatively high magnetic perneability and a
relatively | ow saturation flux density, 25 the second magnetic shield
menber is made of a relatively | ow nmagnetic perneability and a relatively
hi gh saturation flux density, and - 31 the first and second magnetic

shi el d menbers havi ng an annul ar magnet+c k&i etd structure wound around the
housi ng. 14. A disk drive according to claim8, the disk 5 drive adopting a
per pendi cul ar magnetic recordi ng nmethod, wherein the disk nediumis a
doubl e- | ayered di sk dafhd hediefjreatdioanleas nagiehuctues of st nged®t trogl, and t he
head is a magnetic head of the perpendi cul ar magnetic 10 recordi ng net hod,

t he magneti ¢ heatidmawa nj fef esiemglee ipolthd yeyrnead sthield difedr i ve
conprising: a housing which contains a disk drive nechani sm having a di sk
medi um and a hed&dtweet THhea imdgetalc atd axt aerddercidicapoiscenticaide t he
housi ng, the nagnetic shield nenber being formed of plane magnetic shield
menbers provi degoat ismsupp&presuirfiiaed land thewmodififerdsi f hdwe housi ng
except a novenent range of the head, and a side magnetic shield 20 nenber
connecting the @ StEusdyFre vhenigia theemidtdh (18.) ALithe gadretdctording to
cl ai m 15, wher ei er i s disposed outside the

n.the nmagnetic shield nme

housi ng so as t&hi}@q'ﬂ MedtPSntlo CL T B t5rFhs d\f’_rtcf’e‘ﬂ‘alln regi ons of
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recording relatively narrowed, and the width (W2) thereof
corresponding to the external circumferential portion

10 is relatively broadened, as shown in FIG. 8. This
structure enables adjustment of the magnetic shield
effects in the internal and external circumferential
portions such that they are almost equal to each
other.

15 FIG. 9 is a diagram concerning a third
modification. 1In short, the modification is obtained
by combining the structures of the first and second
modifications.

Specifically, in the modification, the magnetic

20 shield member 7 is provided only in a part facing the
movement range (range corresponding to the movement
locus) 20 of the magnetic head 13, as shown in FIG. 9.
Further, it has a structure wherein the width (Wl) of
the magnetic shield member 7 corresponding to the

25 internal circumferential portion of the disk medium 10

is relatively narrowed, and the width (W2) thereof

corresponding to the external circumferential portion
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relatively narrow the tape width (W) of the magnetic

20 shield member 7. Therefore, it is possible to reduce
the material cost of the magnetic shield member 7.
Specifically, it is possible to narrow the tape width
(W) by, for example, about 10 mm. However, the
maximum value of a proper width (W) is about 40 mm.

25 FIG. 11 is a diagram concerning a fifth
modification. The modification is basically similar

to the structure of the fourth embodiment. In the
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formed to have an arc shape in line with the movement
range of the magnetic head 13. In comparison with
this, in the fifth modification, the magnetic shield
5 member 7 is formed to have a straight-line shape.
The structure of the fifth modification can obtain
an effect similar to that of the fourth embodiment.
In the embodiment and its modifications, the
operation of providing the magnetic shield member 7 on
10 the housing 1 is performed, at the last stage of the
manufacturing process of the disk drives or at the
time of shipping them from factories. The magnetic
shield member 7 is attached to the outside of the
housing 1, and thus it can be also used as a kind of
15 a descriptive label which guarantees an external
magnetic field shield of a disk drive shipped as
a product.
Specifically, it means that an external magnetic
field shield for the disk drive cannot be guaranteed
20 in the state where a part of or the whole magnetic
shield member 7 has been stripped from the housing 1,
as shown in FIG. 12. 1In other words, it is considered
as being effective when users diagnose failure. For
example, if a disk drive which has been shipped as a
25 product has broken down, based on the presence/absence

of the magnetic shield 7, the user can diagnose

whether the failure is caused by an external magnetic
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field or not.

FIG. 13 is a diagram concerning a sixth
modification. The modification has a structure
wherein the magnetic shield member 7 having a

5 straight-line shape is provided only on a part facing
the movement range (range corresponding to the
movement locus) 20 of the magnhetic head 13.

FIGS. 14 to 16 are diagrams concerning a seventh
modification relating to selection of the material of

10 the magnetic shield member 7.

FIG. 14 is a diagram showing the result of
examination of the relative permeability (u), in
particular. FIG. 14 shows the case where the tape
thickness of the magnetic shield member 7 is about

15 0.4 mm, and the tape width (W) is about 28 mm. As
shown in FIG. 14, it has been confirmed that generally
the magnetic shield effect against an external
magnetic field increases as the relative permeability
(n) becomes higher. Further, as described above,

20 the external circumferential portion (140) and the
internal circumferential portion (141) of the disk
medium 10 differ in the shielding effect (magnetic
shield effect) against the external magnetic field.

FIG. 15 is a diagram showing a degree of an

25 external magnetic field by which the recorded data is

erased, in particular on the disk medium 10 directly

under the single pole type write head included in the
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magnetic head 13, in the case where no magnetic shield
member 7 is provided. Specifically, FIG. 15 shows
the degree of amplitude degradation from a reproduced
signal from the disk medium 10 to the intensity of
5 the external magnetic field.

From FIG. 15, it can be presumed that an external
magnetic field has an enough effect on signal
amplitude to degrade the signal amplitude to 95 % or
less, by which the recorded data on the disk medium 10

10 is erased. In view of such examination result and the
examination result shown in FIG. 14, it is desirable
to select a magnetic material having at least 1000
relative permeability (u) as the material of the
magnetic shield member 7.

15 FIG. 16 is a diagram showing the examination
result concerning the tape thickness of the magnetic
shield member 7. Specifically, FIG. 16 shows the
degree of an external magnetic field to the tape
thickness for each of the external circumferential

20 portion (160) and the internal circumferential portion
(161), in the case where the relative permeability
() is 1000 and the tape width (W) is about 28 mm.

FIG. 16 shows that generally magnetic shield
effect against an external magnetic field increases

25 as the thickness of the magnetic shield member 7

increases. However, it also shows that the magnetic

shield effect is saturated at a certain thickness.
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Further, the thickness of the magnetic shield
member 7 can be a factor of preventing reduction in
the thickness of the housing 1. Therefore, totally
judging it as a disk drive by factors such as the
5 magnetic field effect and reduction in the drive
thickness, the thickness of the magnetic shield member
7 is preferably 0.1 mm to 0.4 mm. However, according
to the magnetic characteristic of the shield material
and the shield structure, it is preferably 0.05 mm to
10 0.4 mm.
(Second Embodiment)
FIGS. 17 and 18 are diagrams concerning a second
embodiment of the present invention. The embodiment
has a structure wherein a magnetic shield member is
15 disposed inside the housing 1 and in the vicinity of
the disk medium 10 and the magnetic head 13, not
outside the housing 1.
As shown in FIG. 17, the disk drive of the
perpendicular magnetic recording method of the
20 embodiment has a structure wherein a drive mechanism
comprising a disk medium 10, spindle motor (SPM) 11
and a magnetic head 13, etc is contained inside a
housing 100 made of a non-magnetic material such as an
aluminum alloy. A disk drive having such a structure
25 enables weight reduction in comparison with a drive

using a housing made of an iron magnetic material or

the like.
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the top cover and the bottom base facing the movement
5 locus of the magnetic head 13, as shown in FIG. 17.
However, this structure is effective only when a
static magnetic field is applied from the top cover
side or the bottom cover side, and cannot always
obtain a good magnetic shield effect against an
10 external magnetic field applied to the whole disk
drive.
Further, to achieve reduction in the thickness,
the space between each magnetic head 13 and the
housing 100 is very limited. Therefore, if the
15 magnetic material 170 is arranged in each of the
spaces, it prevents reduction in the thickness of the
drive, since a predetermined clearance must be secured
between the magnetic material 170 and the magnetic
head 13 in consideration of shock resistance of the
20 material to the magnetic head 13.
Therefore, as shown in FIG. 18, the embodiment
has a structure wherein a U-shaped magnetic shield
member 180 is disposed on the disk medium 10, in the
vicinity of the magnetic heads 13 but in a region
25 other than a region facing an actuators 12 and the

magnetic heads 13. The magnetic shield member 180

is made of a magnetic material having a relative
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Such a structure can reduce the effect of an
external magnetic field applied to the vicinity of the
5 magnetic heads 13, since the magnetic shield member
180 can effectively pass a magnetic flux applied to
the vicinity of the magnetic heads 13 by the influence
of an external magnetic field. Further, since the
magnetic shield member 180 is not disposed on the
10 movement range of each magnetic head 13, it is
possible to secure a sufficient clearance, and to
achieve reduction in the thickness of the housing 100.
Such a structure can be called "offset shield
structure”.
15 Further, the U-shaped magnetic shield member 180
in the embodiment has a structure wherein an upper
shield portion 180A and a lower shield portion 180B
are connected by a joint shield portion 180C,
Therefore, it is possible to pass external magnetic
20 fluxes applied to the upper and lower shield portions
180A and 180B to the joint shield portion 180C being
a path of a low magnetic resistance. It is thus
possible to obtain a good magnetic shield effect
against an external magnetic field.
25 (Modification of the Second Embodiment)

FIG. 19 is a diagram concerning a modification

of the second embodiment. The modification has
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100 and a part 100B of the bottom base portion are
formed to have a concave portion (offset portion), and
5 a U-shaped magnetic shield member 190 is fitted into
the concave portion.

The magnetic shield member 190 comprises an upper
shield portion 190A disposed on the part 100A of the
top cover, a lower portion 190B disposed on the part

10 100B of the bottom base portion, and a joint shield
portion 190C which connects the upper and lower shield
portions 190A and 190B and forms a part of a side
surface of the housing 100. Such a structure can
also obtain an advantageous effect similar to that of

15 the second embodiment.

(Third Embodiment)

FIGS. 20A and 20B are diagrams concerning a third
embodiment of the present invention. '

As shown in FIG. 20A, the embodiments a disk

20 drive having a structure wherein a drive mechanism
comprising a disk medium 10, a spindle motor (SPM) 11
and magnetic heads 13 is contained inside a housing
having a top cover 2 and a bottom base 3 which are
made of an iron or Permalloy magnetic material,

25 without using a particular magnetic shield member.

Further, as shown in FIG. 20B, the drive of the

embodiment has a structure wherein the top cover 2
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5 In short, in the embodiment, the top cover 2

and the bottom base 3 correspond to an upper shield
portion and a lower shield portion respectively, and
the upper and lower shield portions are connected by
the screws 200 corresponding to a side-surface shield

10 portion. Therefore, the embodiment realizes a
magnetic shield structure by a simple structure,
without using a particular member such as a tape-like
or foil-like magnetic shield member. Further, even if
an external magnetic field has been applied from the

15 upper or lower region of the disk drive, its structure
can effectively produce a magnetic shield effect in,
in particular, the vicinity of the magnetic heads 13,
by passing the external magnetic flux to the shield
portions. Therefore, if the magnetic shield structure

20 of the embodiment is applied to a disk drive adopting
the perpendicular magnetic recording method, it is
possible to prevent the situation in which the
recorded data on the disk medium 10 is erased due to
influence of an external magnetic field.

25 (Fourth Embodiment)

FIG. 21 is a diagram concerning a fourth

embodiment of the present invention.
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housing 1 is further contained in a shield case 210
made of a magnetic material. In short, the embodiment

5 is a disk drive having a full shield structure against
an external magnetic field.

Such a structure can be applied to various uses,
as well as both disk drives of the perpendicular
magnetic recording method and longitudinal magnetic

10 recording method to be mounted on personal computers.
In particular, the structure is effective in disk
drives used under the environment in which the disk is
susceptible to an external magnetic field.

Specifically, it is effective in disk drives used

15 for in-vehicle apparatuses such as navigation systems
and audio visual apparatuses. Further, it is also
effective in disk drives used for data storage of
electric power apparatuses and power distribution
apparatuses. In short, the disk drive with full

20 shield structure of the embodiment is effective as
a disk drive for systems and apparatuses which is
required to completely shield external magnetic field
and external noise and be highly reliable.

As described above, according to the embodiments

25 and their modifications of the present invention, it

is possible to provide a disk drive having a magnetic

shield which can effectively avoid effect of an
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external field, without preventing reduction in
weight and thickness of the disk drive main body.
In particular, being applied to a disk drive of
the perpendicular magnetic recording method, it can
5 obtain an effective magnetic shield effect against
an external magnetic field.
Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
10 the specific details and representative embodiments
shown and described herein. Accordingly, various
modifications may be made without departing from the

spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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WHAT IS CLAIMED IS:
1. A disk drive comprising:
a housing which contains a disk drive mechanism
including a disk medium and a head; and
5 a magnetic shield member provided in a partial
region of the housing facing a movement range of the
head.
2. A disk drive according to claim 1, wherein
the magnetic shield member is provided in plane
10 regions of the housing facing the movement range of
the head, and side surface regions connecting with the
plane regions.
3. A disk drive according to claim 1, wherein
the magnetic shield member comprises a magnetic
15 material having a size which covers a partial region
of plane and side surfaces of the housing, and a
partial region of the plane facing the movement range
of the head.
4. A disk drive according to claim 1, wherein
20 the magnetic shield member is formed of a
tape-like or foil-like magnetic material.
5. A disk drive according to claim 1, wherein
the magnetic shield member is formed of
a magnetic material having, in the case of having
25 a width of about 10 mm to 30 mm, a thickness ranging
from about 0.2 mm to 0.4 mm and a magnetic

permeability (u) of at least 1000, or a thickness
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side surface of the housing and magnetically connected
to the first magnetic shield member.
9. A disk drive according to claim 8, wherein
the first magnetic shield member and the second
5 magnetic shield member are made of different magnetic
materials.
10. A disk drive according to claim 8, wherein
a thickness of the second magnetic shield member
is greater than a thickness of the first magnetic
10 shield member, in the case where the first magnetic
shield member and the second magnetic shield member
are made of the same kind of magnetic material.
11. A disk drive according to claim 8, wherein
the first magnetic shield member and the second
15 magnetic shield member are made of magnetic materials
having different magnetic permeability.
12. A disk drive according to claim 8, wherein
the first and second magnetic shield members are
formed of tape-like or foil-like magnetic material.
20 13. A disk drive according to claim 8, wherein
the first magnetic shield member is made of
a magnetic material having a relatively high magnetic
permeability and a relatively low saturation flux
density,
25 the second magnetic shield member is made of a
relatively low magnetic permeability and a relatively

high saturation flux density, and
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the first and second magnetic shield members
having an annular magnetic shield structure wound
around the housing.
14. A disk drive according to claim 8, the disk
5 drive adopting a perpendicular magnetic recording
method, wherein
the disk medium is a double-layered disk of the
perpendicular magnetic recording method, and the head
is a magnetic head of the perpendicular magnetic
10 recording method, the magnetic head having a single
pole type head.
15. A disk drive comprising:
a housing which contains a disk drive mechanism
having a disk medium and a head; and
15 a magnetic shield member disposed inside the
housing, the magnetic shield member being formed of
plane magnetic shield members provided on an upper
surface and lower surface of the housing except a
movement range of the head, and a side magnetic shield
20 member connecting the plane magnetic shield members.
16. A disk drive according to claim 15, wherein
the magnetic shield member is disposed outside
the housing so as to be fitted into a concave portion
provided in regions of the upper surface and the lower
25 surface of the housing.
17. A disk drive according to claim 15, the disk

drive adopting a perpendicular magnetic recording
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the perpendicular magnetic recording method, and
the head is formed of a plurality of magnetic
5 heads opposed to respective surfaces of the magnetic
disk.
18. A disk drive comprising:
a disk drive mechanism having a magnetic disk and
a plurality of magnetic heads opposed to respective
10 surfaces of the magnetic disk; and
a housing which contains the disk drive mechanism
and has a magnetic shield structure formed by
connecting an upper magnetic shield member forming
an upper plane with a lower magnetic shield member
15 forming a lower plane by screw members made of
a magnetic material.

19. A disk drive according to claim 18, the disk
drive adopting a perpendicular magnetic recording
method, wherein

20 the magnetic disk and the magnetic heads have
a structure of the perpendicular magnetic recording

method.



