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- 1 TITLE OF THE | NVENTI ON DI SK DEVI CE BACKGRCUND OF
THE | NVENTI ON This i nvention rel ate

recent years, disk devi ces, Suéﬁ"zédhégng?.dt“md. A,

devi ces, optical disk devices, etc., have been mndelywmw*
used as external recording devices of conputers

an examle of 3 di sk devi ce penaral ly oK S g

the formof a rectan- gular box. The case contains *G00002*
magneti ¢ di sks for ugeTias gragngt iNvEeoragh ng nedia, a
spindl e notor, magnetic heads, and a head actuator.

The spsHdDEvVIoEor 15 serves as drive means that

supports and rotates the disks. The magneti c heads

are used to wite BAGKEBAANDI @FofHEt THHENGIQNd from

the disks. The head actuator supports the magnetic

heads for Theverr@vientilan mespe@s 4o & e stagirsties having

di sks. Further, the case contains a 20 voice coi

mot of, da&SkubSET ¥5€ aRi QQ99rdFW§'Wﬁdd@“‘CO|I not or

rocks and _positions the head ator. The substrate |
unit has a’hé&FSe é/r‘?@rt%e q% e,é(lpﬁﬁsm St rpiagnetic
?g:rgpr%g g%ﬁ%:ngln &Evfé%SQperat"”E%ég been

widely used as external recording devices of computers
and image recording devices.

A magnetic disk device as an example of a disk
device generally has a case in the form of a rectan-
gular box. The case contains magnetic disks for use
as magnetic recording media, a spindle motor, magnetic
heads, and a head actuator. The spindle motor
serves as drive means that supports and rotates the
disks. The magnetic heads are used to write and read
information to and from the disks. The head actuator
supports the magnetic heads for movement with respect
to the magnetic disks. Further, the case contains a
voice coil motor, a substrate unit, etc. The voice
coil motor rocks and positions the head actuator.

The substrate unit has a head IC and the like.

A printed circuit board for controlling the
respective operations of the spindle motor, voice
coil motor, and magnetic heads through the substrate
unit is screwed to the outer surface of the case. An

interface (I/F) connector for connecting the magnetic
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25 coil notor, and magnetic heads through the

substrate wunit is screwed to the outer surface of the
case. An interface (I/F) connector for connecting the
magnetic di sk device to an external device is sol dered
to an end portion of the circuit board. According to
Jpn. Pat. Appln. KOKAI Publication No. 2000-210058,

for exanple, there is provided @ thin 5 card-shaped
magneti c di sk device that can be | oaded into a card

slot of, e.g., a personal conputer. The card-shaped

di skddlei eevatet Rios ahy &t cGORNAIRE 1AM tils &oldered to an
conventional magnetic di sk device, nmust be nade

t hi need andtsoal bér thEo cdtricaiin thvias,d.vari ous 10
conmponents are nounted on a pl ate-shaped base, a

support f Aseeridsnid xed Jgrongathe ArrliphdfGiAedyecofcation
the base, and a pl ate-shaped top cover is attached to
the SappePPOrPaR858A poirneaangileguitthefsari® iprovided a thin

provided on the reverse side of the base, and an I/F
15 cH5RRECEHAPER f“ﬁ@n&trl@wdtls%é]red’ll%e FoStt iSGiedaanpaded

ded nb th t
f ranén%agcsﬁtr%%‘lﬁggﬁ i €8sk UG CED Ha SR T
f to b t
Fecot Bnga  dog! 2E8 %o Lok LS ool & Rotie T SRared
espegi ghl ¥ .gggv lB%rlshé%%eQQ%§dlé%sgéyi?é”lﬁﬂggzbe

t he magneti evi ces, “however asi
CONPRRERAt $h1GABROLNRE shgdueed i %n%t% in $Qitdatyddi duk

hard to secure a satisfactory installation space over
components are mounted on a plate-shaped base, a

support frame is fixed along the peripheral edge

of the base, and a plate-shaped top cover is attached

to the support frame. A printed circuit board is

provided on the reverse side of the base, and an I/F

connector on the circuit board is positioned and held

by a dedicated fixing member on the support frame.
Recently, magnetic disk devices have been further

reduced in size to be suitably used as recording

devices of various electronic apparatuses, especially

smaller-sized ones. In miniaturizing the magnetic

disk devices, however, their basic components

cannot be reduced in number, so that it is hard

to secure a satisfactory installation space over

a small-sized base. Usually, a printed circuit

board and electronic components in a magnetic disk

device are connected electrically to one another

by using stacking connectors or the like. However,
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a small-sized base. Usually, a printed circuit 25

board and el ectronic conponents in a magnetic disk

devi ce are connected electrically to one another by
usi ng stacking connectors or the |ike. However, these
connectors are relatively tall, so that they

constitute a hindrance to a reduction in thickness of

the entire magnetic di sk device3ineluding the circuit
board. 5 BRI EF SUMVARY OF THE | NVENTI ON According to

an aspect of the invention, there 1is provided a disk

devi ckesenpbnsicrgora @ase riel attieelfortmldf, ao that they
rectangul ar box having a central axis and first and
secondnségitons si huatedniceditwi @ualddpain ok irthehickness of
opposite sides of the central axis; a disk-shaped

r ecotdiengnizddieumelooeatied diis ki We vdgse igwlagling Fdre circuit
eccentric to the central axis on the first region

si dePC&*drive motor which is located in the case and

supports and rot at he r rding nmedju a 15 head
whi ch processes %ﬁ%ﬁnﬁﬁ%ﬁ%&opﬁ %@lq eTc,I\bVEd\iWN medi um

a head actuatqr,.which i.s provided in.the _ _case,

supports the Kéads %ro r%lvear?é)rﬁcﬁz é)r#drkr%evelgwt% T9fyadhere

“‘thi%fgﬁﬁ&ﬁd%% %h%i%%P%rgg%%'gﬁﬂgfﬂsf% %'é%é%W%ﬁ)the

mechan ich i's provi int second region

and \8kehey bhechead Aallabak Wi iUl pOSIdl ofks sTMtha
ead actuator has a bearing portion provided in the
secord rik@JiRl, salkcaldMrextiend RA thiizeld heydeardy 1y on
the opposite sides of the central axis; a disk-shaped
recording medium located in the case so as to be
eccentric to the central axis on the first region
side; a drive motor which is located in the case
and supports and rotates the recording medium; a
head which processes information for the recording
medium; a head actuator which is provided in the
case, supports the head for movement, and moves the
head with respect to the recording medium; and a
latch mechanism which is provided in the second region
and latches the head actuator in a shunt position.
The head actuator has a bearing portion provided in
the second region, an arm extending from the bearing
portion into the first region, a suspension which
extends from the arm, 1s situated in the first region,
and supports the head, and a driver which is located
in the second region and rotates the arm.

According to another aspect of the invention,
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portion into the first region, a suspension which
extends fromthe arm is situated in the first region
25 and supports the head, and a driver which is

| ocated in the second region and rotates the arm
According to another aspect of the invention, there is
provi ded a di sk device conprising: a case in the form
of a rectangul ar box; a di sk~shaped recording medi um
| ocated in the case; a drive notor which is |ocated in
the case and supports and rotates the 5 recording

medi UAkra headrwhiieldproceskesevifc@r M sifRf: thease in
recordi ng medium a head actuator which is provided

in theecasem s@pporrks thheulead Hosr; rOVEMHshapstl recording
noves the head wth respect to the recording nedium

a contdobmcilpcaitedboar d heverlsapped dom van b coutwdrich is
surface of the case; a first connector nounted on the

cont AeFagrdciint thard;s camdda sseETd Scdectagrates the
connected to the first connector and the drive notor.

The &§S€TAa8%aMsfdrge ar EESs WRHICth PSPREESS9F tiNd iladyion

g5 oL e ey Juo s A L1 Saon, 5.0

DESCRI PTI. OF THE SEVERAL VI EWS OF THE W Th

S CORBaNI CRE AP aEoS S CHEREE (i SRt OF fioyigpent
i f _the.. i i i i - trat

enbodrHene YRS e Aea e on L osh togut s 30 e

generali; descri RLLOR 4l YER ANVe, ANt the deRidedn an

description of the enbodi nents given bel ow, "serve to
outer surface of the case; a first connector mounted
on the control circuit board; and a second connector
connected to the first connector and the drive motor.
The case has a storage recess which opens in the
outer surface of the case, projects into the case,
and houses the first and second connectors.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated
in and constitute a part of the specification, illus-
trate embodiments of the invention, and together 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 a perspective view showing a hard disk
drive (hereinafter referred to as an HDD) according to
a first embodiment of the invention;

FIG. 2 1s an exploded perspective view of the

HDD;
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explain the principles of the invention. FIG 1 is a
perspective view showi ng a hard disk drive
(hereinafter referred to as an HDD) according to 25 a
first enbodi nent of the invention; FIG 2 is an

expl oded perspective view of the HDD, FIG 3 is an
expl oded perspective view showing a case and the
internal structure of the HDB, Bl G- 4 is a perspective
view show ng the control <circuit board side of the
HDD, 5 FIG 5 is a sectional view showi ng the case and

the contralici ncuid hpaxphidiel fetdigedtiie aptedr| $hobing
is a sectional view of the HDD taken along I|ine VI-Vi

of FbGcake BRBAKLhED iDESCRIART IO Ut uktdE d INVENT IHDY; 10

An enbodi ment in which this invention is applied to

an HDD wi [FlIGhow e deserridyedtivaletiaw sMcNﬁr[@ftehreem:cmtrol
to the acconpanyi ng drawi ngs. As shown in FIGS. 1 and

2, thérEpbtcowpridsesde odadéreldilly the form of a
substantially rectangul ar box . 15 and a contr ol

ci rcuit b@&r% 2 1sTie sofde ofe o ohiteyl Qe pushe case and

e e b desribed Jater el roult
10,11, 335,10, LSS B2, S0 1080
mm  Wen thewe g d oijned together, a

DETAILED DESCRIPTICON CF THE INVENTION

An embodiment in which this invention is
applied to an HDD will now be described in detail
with reference to the accompanying drawings.

As shown in FIGS. 1 and 2, the HDD comprises a
case 10 in the form of a substantially rectangular box
and a control circuit board 12. The case 10 contains
various members, which will be described later. The
circuit board 12 is lapped on the outer surface of
the case 10. The case 10 and the circuit board 12
each have a length L of about 32 mm and a width W of
about 24 mm. When the two are joined together, a
resulting structure has a thickness T of about 3.3 mm.

The case 10, which constitutes a body of the
HDD, comprises a first shell 10a and a second shell
10b having substantially equal dimensions. The first
and second shells 10a and 10b are substantially
rectangular metallic structures, which have sidewalls

set up on their respective peripheral edge portions.
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resulting structure has a thickness T of about 3.3 nmm
The case 10, which constitutes a body of the HDD
conprises a first shell 10a and a second shell 10b
havi ng substantially equal dinmensions. The first 25
and second shells 10a and 10b are substantially
rectangul ar netallic structures, which have sidewalls
set up on their respective peripheral edge portions.
The shells 10a and 10b are arranged facing each other
with their peripheral edge portions opposed. A belt-

shapedeseaklnmener L6d 9 owourd aroundddheRamrPherel other
edge portions of the shells 10a and 10b. The seal 5

menbed thonhedtrs pelre pherisphecale edge ipord i efd t hes belt-
shell s and seals a gap between them Thus, the case

10 i shbpenedehavinegbelre 1$hape wofunal rectuartyulher dexd.pheral
The bottom surface of the first shell 10a forns a

rect aAgel aprvagnsi vd Stief abells. lPeurensoritdy.s dhe igeal
the case 10, including the corners of the nounting

sur f REBPEE, Cﬁf‘é‘eﬁéﬁn&g‘@ e rd Phiered] &A% ROTHERS tHe the

coal e 18 L o 3 SRS Nound s periphe sl o
d d.hy th . f . th , d airtight
R Rty e T T o

veal Torbere ABILIA e TG 88 08 corns
are %iE%@E%gghﬂgEVh@%@ku%gO@uEQ%d%pﬁqsit%ﬁ%fﬂ%%fﬁers of
the case 10, including the corners of the mounting
surface 11, are rounded in a circular arc. Thus, the
seal member 16 that is wound around the peripheral
edge portion of the case 10 is prevented from being
damaged by the corners of the case, and airtightness
is prevented from being worsened by lifting of the
seal member.
As shown in FIGS. 2 and 3, the case 10 has
a first region 15a and a second region 15b that
are situated individually on the opposite sides of
a central axis C extending in its longitudinal
direction. In the case 10, a pluraliﬁy of support
posts 18 are provided on the peripheral edge portion
of the case. Each support post 18 has a proximal
end that is fixed to the inner surface of the first
shell 10a by an elastic member of rubber or the like.
It is set substantially upright on the inner surface

of the first shell 10a. Corresponding to each support



10

15

20

25

20 a central axis C extending in its | ongitudina
direction. In the case 10, a plurality of support
posts 18 are provided on the peripheral edge portion
of the case. Each support post 18 has a proxinmal end
that is fixed to the inner surface of the first 25
shell 10a by an el astic nenber of rubber or the like.
It is set substantially uprightyon-the inner surface
of the first shell 10a. Corresponding to each support
post 18 in position, a tapped hole is fornmed in the

moungb8g suriacgoditand, ext eagpednhe1the spestrmebhen the
case 10 contains a magnetic disk 20 of, e.g., 0.85

i nchpofipt idgesasfranei NioeAdt eaf chelgoriditay thedipast. 5 a
spindl e notor 22, a magnetic head 24, and a carri age

26. The spheadkesepflor c22tsdnves asgaedricvelimit &0 tdigt e.g.,
supports and rotates the disk. The magnetic head 24

i s uBelSt dnwhit Ecandseead bnf ondatrined oo aedonddma medium,
di sk 20. The carriage 26 supports the magnetic 10 .
heada2apriBelapRefReit 2¢it B PEIPEst Ct Heple 2fagetd @ carriage
di sk_20. Further, the case 10 contains a voj ce coOi
nDt0?6(he?@?néPFEPlFeWQFPédzgoS§§Vgsvéﬁb32§F1§E?§Wﬁor that

0o oD ST 20, 2 20k IRIehaich s A MRS 2

car 14898528, 5105 LBIR oL BRI RIS ol A1 e

20 0R0 LPEDTES, L ekt ok e PR et (sbaroric

~ head 24 for movement with respect to the magnetic

disk 20. Further, the case 10 contains a voice coil
motor (hereinafter referred to as a VCM) 28, a ramp
load mechanism 30, a solenoid latch 32, a substrate
unit 34, etc. The VCM 28 rotates and positions the
carriage 26. The ramp load mechanism 30 holds the
magnetic head 24 in a position off the magnetic disk
20 when the head is moved to the peripheral edge
portion of the disk. The solenoid latch 32 holds the
carriage 26 in a shunt position. The substrate unit
34 has a head IC and the like.

The spindle motor 22 is mounted on the first
shell 10a. The motor 22 has a pivot 36, which is
fixed to the inner surface of the first shell 10a and
set substantially upright on it. An extended end of
the pivot 36 is screwed to the second shell 10b by a

fixing screw 37 that is externally screwed into the

second shell. Thus, the pivot 36 is dually supported
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carriage 26 in a shunt position. The substrate unit 20
34 has a head IC and the |ike. The spindle notor 22 is
nounted on the first shell 10a. The notor 22 has a
pivot 36, which is fixed to the inner surface of the
first shell 10a and set substantially upright on it.
An extended end of 25 the pivot 36 is screwed to the
second shell 10b by a fixing sgrew 37 that is
externally screwed into the second shell. Thus, the
pivot 36 is dually supported by the first and second

shel b &fa andsi0bndAskeban khenokatabl yingupper.ted on
the pivot 36 by a bearing (not shown). An end portion

of the romhokoter tikersitdeadfl yt Bappecard shelthelPivot 36
constitutes a 5 columar hub 43, on which the nmagnetic

di skb20ai beatiihtyednooaxhalvhy. AAnaendl aprchianp ofi nfped&otor
is fitted on an end portion of the hub 43, thereby

hol dongthhesidmnef thecerfendntihall led§b ponisitarudfest e

di sk 20. Thus, the disk 20 is fixed to the rotor and
suppepieanag hep ﬂévappowhﬁﬁheéhalm@@@ﬁtﬂﬁedﬁ§$oﬁ0 A@

annul ar permanent _nmagnet (not shown) is fixed taq
end ﬁéFF?@nCBPXﬂﬁélNotoﬁnoﬁnPHéa§|&éa@P Fﬁég ﬁﬂré? fltted

hell 10 t uat ed I
ipfnapeaﬁogﬁ D5 R aERa oy ahs iy &3t ERareRSt Sl e the

firsy §? l}%m%%g fu%'l'aﬁo%%%gp%%ﬁ'%% Akl & sk, 20.

The § or core an e arranged "acr 0Ss

gap QHhébd%hEhale%fﬁﬁn%@tfE§%@¢Eo the rotor and supported

for rotation integral with the rotor.

An annular permanent magnet (not shown) is fixed
to an end portion of the rotor on the side of the
first shell 10a and situated coaxially with the rotor.
The spindle motor 22 has a stator core attached to the
first shell 10a and coils wound on the stator core.
The stator core and the coils are arranged across a
gap outside the permanent magnet.

As shown in FIG. 3, the center of the pivot 36
of the spindle motor 22 and that of the magnetic disk
20 are situated in the first region 15a and deviated-
from the central axis C of the case 10 by an eccentric
distance S. The motor 22 and the disk 20 are slightly

" shifted to the side of the first region 15a with
respect to the central axis C. The eccentric distance
S is adjusted to 5 to 6% of the width W of the case
10, e.g., to about 1.2 mm in this case.

The carriage 26 that constitutes a head actuator
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As shown in FIG 3, the center of the pivot 36 of the

spi ndl e notor 22 and that of the magnetic disk 20 20

are situated in the first region 15a and devi ated from
the central axis C of the case 10 by an eccentric

di stance S. The notor 22 and the disk 20 are slightly
shifted to the side of the first region 15a with

respect to the central axis € 3Jhe-eccentric distance

25 Sis adjusted to 5 to 6% of the wwdth Wof the case

10, e.g., to about 1.2 mmin this case. The carri age

26 tbehpe®Bski hubearanheadsaablst G2 ¢OBRS iiseFiked on the
beari ng assenbly 52 that is fixed on the inner

surf aneeof sth€ater sff shel Fi1Ba ishetlhe 19acdmd theegicarond
15b. The bearing assenbly 52 that serves as a bearing
portregibaslabpi vBhe5Beamdng episemilivcdl? et SeBAes as
The pivot 53 is set upright on the inner surface of

the RiPSErinRgl POIDAoNTHE ShabP3AOts SPoeacalsl wylindrical hub
supported on the pivat 53 by a pair of bearings. An

ext enfled ERB BEVPRe i +6t S53 FRTIGEWSF (oo HENSecHtF face

hel | _.10b by, I Xi 56 that i t | | 0
Scr oW Nt B1ERE SEEAR 0hel I IPFNALE Bo R VO ASREY
and ToBEOTRECBF PhgeB3uthons: Fee” B0 mispoap b An

S“Sp@gg&ﬂaedﬁgndag?si@gé“@?%& fSP.a'I% 6218 %rg;nt?;r%or%econd

ext en on the 1 _ the first region
the Byby 941088 SUSPERSHEN B eliS 53N t8l:0NJa! & R1AtR 11y

that extends from

screwed into the second shell. Thus, the pivot 53
is dually supported by the first and second shells 10a
and 10b.

The carriage 26 comprises an arm 58, a suspension
60, and a support frame 62. The arm 58 extends on the
side of the first region 15a from the hub 54. The
suspension 60 is an elongate plate that extends from
the distal end of the arm 58. The support frame 62
extends from the hub 54 on the side opposite from
the arm 58. The magnetic head 24 is supported on an
extended end of the suspension 60 by a gimbals portion
(not shown). The suspension 60 and the head 24
are situated in the first region 15a. The head 24
is subjected to a given head load toward the surface
of the magnetic disk 20 by a spring force of the
suspension 60. A voice coill 64 that constitutes the
VCM 28 is fixed integrally to the support frame 62 and

situated in the second region 15b.
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the distal end of the arm58. The support franme 62
extends fromthe hub 54 on the side opposite from the
arm 58. The magnetic head 24 is supported on an 20
extended end of the suspension 60 by a ginbals portion
(not shown). The suspension 60 and the head 24 are
situated in the first region 15a. The head 24 is
subjected to a given head | cad jtpoward the surface of
the magnetic disk 20 by a spring force of the 25
suspensi on 60. A voice coil 64 that constitutes the

VCM 28 i sTthiexggm pegialilon e riike SWPROMy ififame: &2 @ittt ing
situated in the second region 15b. 10 The VCM 28,

whi chheee¥esiagealdr kveunbiotheobatkirigg bhecadlni age 26
around the bearing assenbly 52, conprises a pair of
yokesofigrandsaampghet ofngvkebowd) andl a thegnsecamedbt shown) .
regi on 15b, the yokes 63 are fixed on 5 the first

shel [In1lBheardcopposedibo éabh ¢hkerokietsh 68 agap fixed on
between them The magnet is fixed to the inner

surfbake étretesbklihéOgokasd apgospposedcesht IEhedi e th a
coil 64. Wien the voice coil 64 is energized, the

car r /8geP26WEEPat BEMov e NEhBERRG et iSc fdksK 20 Bétnedner

10 the _shunt positio owm in FIG, K 3 and osition
on tREZEAFPacE BPot e GREKTOIRS RaEnaPPe Head oo og ToLce
poS! LE03eg0n, e e LLegk Rl i TR g 0k 2
mechanl$aubs PBOVLAeHan oS TheShaghelli 108 ki d'%etween
the shunt position shown in FIG. 3 and a position
on the surface of the disk. The magnetic head 24 is
positioned on a desired track of the magnetic disk 20.

The solenoid latch 32 that serves as a latch
mechanism is provided on the first shell 10a in the
second region 15b and situated on the opposite side of
the yokes 63 with respect to the bearing assembly 52.
If the HDD is subjected to any external force, such as
a shock, the latch 32 latches the carriage 26 that is
moved to the shunt position, thereby preventing the
carriage from moving from the shunt position to an
operating position.

The ramp load mechanism 30 is fixed to the inner
surface of the first shell 10a in the first region
15a. It comprises a ramp member 70 and a tab 72. The
ramp member 70 is fixed to the inner surface of the

first shell 10a in the first region 15a and situated

opposite thé peripheral edge portion of the magnetic
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15 second region 15b and situated on the opposite side
of the yokes 63 with respect to the bearing assenbly
52. If the HDD is subjected to any external force,
such as a shock, the latch 32 | atches the carriage 26
that is noved to the shunt position, thereby
preventing the 20 carriage fromnoving fromthe shunt
position to an operating pesitiion.- The ranp | oad
mechanism 30 is fixed to the inner surface of the
first shell 10a in the first region 15a. It conprises

a ragpsrenber THeaRdbaibabx?2ndEne rdm kP dIBARAr eHY of
is fixed to the inner surface of the first shell 10a

i n theef suspenegban 6lb5anandegivesabed anopposictie.d ember.
peri pheral edge portion of the magnetic - 11 disk 20.
The Thb Fampxmendsrf 7@mhele adiretn@l sendacgfe tZhéehat can be
suspensi on 60 and serves as an engagi ng nmenber. The
ranpehRepBed Py KAs &abarp -sufhgaseth® Raricge d rotates
engaged b¥ the tab 72. Wen the carriage 26 rotates 5
from-£RE FRRerNPELi PREARNEESL POR teP™ d dihsk HBE X 0

th h iti tside the .disk, the tab 72
bnaabts LPRD SRt BaRtheeny S UGR ithe Chami R e Gab 12
Ther eaft er he tab 72 i | Led I |

(her Ban8Es, Hate 2Br Srodatind Snath stied o, Pster, 0.
When [ 6 t tq t hunt j ti ,

Uhe FRBESA2EETaS, (oY oF tite Prdne S aBO8 K Mhqpe
ramporerher (AQp LReFEUROR. LhE SARIRSL talRRd i24 Held 24.

When the carriage 26 rotates to the shunt position,
the tab 72 is supported on the ramp surface 73 of the
ramp member 70. Thereupon, the magnetic head 24 is
kept off the surface of the magnetic disk 20.

The substrate unit 34 has a body 34a that is
formed of a flexible printed circuit board. The body
34a is fixed to the inner surface of the first shell
10a in the first region 15a. Electronic components,
sﬁch as the head IC, head amplifier, etc., are mounted
on the body 34a. The substrate unit 34 has a main
flexible printed circuit board (hereinafter referred
to as a main FPC) 34b that extends from the body 34a.
An extended end of.the main FPC 34b is connected to
that part of the carriage 26 which is situated near
the bearing assembly 52. Further, the extended end
is connected electrically to the magnetic head 24 by
a cable (not shown) that is located on the arm 58

and the suspension 60. A connector (not shown) for
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kept off the surface of the magnetic disk 20. The
substrate unit 34 has a body 34a that is 15 forned of
a flexible printed circuit board. The body 34a is
fixed to the inner surface of the first shell 10a in
the first region 15a. Electronic conponents, such as
the head IC, head anplifier, etc., are nounted on the
body 34a. The substrate unit- 342has-a main 20 flexible
printed circuit board (hereinafter referred to as a
mai n FPC) 34b that extends fromthe body 34a. An

ext epgeteetdonf wihe EBENCEREr34b cigcearnesed 1@ itdhat
part of the carriage 26 which is situated near the

bearmognasgeshl yhe2bokubinhenrfhlhe ext endedoeiyd o5 tirse
connected electrically to the magnetic head 24 by a

cabl subabtashown) tt B4t | §hiecabvedeonorhe sarmsEedand the
t he suspension 60. A connector (not shown) for 12
conneeunbangi shrfheecaont pél thier Ediristh@dred 112 Gas through
mounted on the bottom surface of the body of the
subs®PafBeOAPE 38, thRi $1&6/nSELAL i s exposed to the

nmounting surface 11 of the first shell 10a thraough 5
an openi ng fiEhESRORS: TERAAR 1 e ECGiRPS egiioPS Shown

15b of 0 h i FI GS. 3, 6, )

stor e Bseadrad pBE St of B5o AT tesats: U sk ing
t i f d.i Al fi t

Lher P ghAntRRTRY (HRaRI8nE A8k 0L Hholed 1%, ddStcorner

the Ebg€i89p8§iEﬁef%qghkhgkeqqu%%, that is, the corner

portion situated on the side opposite from that corner
portion in which the VCM 28 is located. A2An opening

81 is formed in the mounting surface 11 of the first
shell 10a, and a cup-shaped shielding member 82 is
fitted into the opening from outside the first shell
and projects into the case 10. The shielding member
82 defines the storage recess 80 that opens in the
mounting surface 11 of the case 10 and projects into
the case. Alternatively, the shielding member 82 may
be formed integrally with the first shell 10a.

As shown in FIGS. 2 to 6, the control circuit
board 12, a printed circuit board, is a rectangular
structure that is substantially equal to the mounting
surface 11 of the case 10 in length and width. The
mounting surface 11 of the case 10 is formed having
circular protrusions 70a and 70b that correspond
to the spindle motor 22 and the bearing assembly

52, respectively. The control circuit board 12 is
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portion in which the VCM 28 is | ocated. An opening 81
is formed in the nounting surface 11 of the first
shell 10a, and a cup-shaped shiel ding nenber 82 is
fitted into the opening fromoutside the first shel
15 and projects into the case 10. The shi el di ng nenber
82 defines the storage recess 80 that opens in the
nmounting surface 11 of the ease3l0-and projects into
the case. Alternatively, the shielding nmenber 82 may
be fornmed integrally with the first shell 10a. 20 As
showrotme &l B&vidgt eiéculhe epehiafsciireubhd boar @hlz,
a printed circuit board, is a rectangular structure
t hatcosrsapshdntbakthy pguakusdohke 76auanhdngObsurkapec-
11 of the case 10 in length and width. The nounting
surfateely. of At héucasety0oifsefectiednhavicrgprbenitisc Uldar
protrusions 70a and 70b that correspond to the
spi n@né ABRBECRorandlt Redbdar PHE EeYEfFBFyonsghe control
respectively. The control circuit board 12 is - 13
f or ned*RAVFngoeFAchiFfar SpEnFREESFER ardr 72hiChRatserVves as
corresgond to the protrusians 7ga nd 7 r.espec-

g cog

b
tivefy-L1AShI GPAPPEYCEr &PelPFBR oﬁp&%@ﬁ#&nﬁ4c°§ﬁﬁctor

connectors, 71 and 75 ar nt on _the _contr
ciroRit BosrateD. 4ReiEanBtRoFtoRioknt ek ety S, s, wng
first,cgnpgctor, is fornmed of a stacking connector

and situated opposite the storage recess 80 of the
case 10. A flexible printed circuit board 76 for

electrical connection between the HDD and an external
device 1s connected to the control circuit board
12. It is drawn out through one short side of the
circuit board 12, and a plurality of connector
terminals are formed on its extended end. Further,
four corner portions of the control circuit board 12
are cut obliquely, e.g., at an angle of 45 degrees
to each side, and individually form notch portions 77.
The control circuit board 12, formed in this
manner, is overlapped on the mounting surface 11 of
the case 10 and screwed the first shell 10a with
screws. The circuit board 12 is located with its four
sides aligned or coincident individually with four
sides of the mounting surface 11. The protrusions 70a
and 70b in the mounting surface 11 are located in the
openings 72a and 72b, respectively, of the circuit
board 12. The connector 71 on the circuit board 12 is

connected to the connector on the substrate unit 34.
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A flexible printed circuit board 76 for 10 el ectri cal
connection between the HDD and an external device is
connected to the control circuit board 12. It is drawn
out through one short side of the circuit board 12,

and a plurality of connector termnals are forned on

its extended end. Further, 15 four corner portions of

the control circuit board 12 4arde cut obliquely, e.g.,

at an angle of 45 degrees to each side, and

i ndividually formnotch portions 77. The contro

circuit bpardnh2ctber 8edtihatt kiexvamamers sescond connector
over |l apped on the nounting surface 11 of 20 the case

10 and sonewmedetiheof thet cohekktd@a i tfhroms abews.. THiée
circuit board 12 is |located with its four sides

al i gnednectewi Adi denconndictiedualliey twilite lflouto dihgespomdle
the nmounting surface 11. The protrusions 70a and 70b

in tlﬁ@tﬁﬁuagi hhrsuphagefiexapé el pEdné@d ¢ itneerizs board

openings 72a and 72b, respectivel of t Circuit

boar 8°12. WERB EBﬁn@BPBFoggc&ﬁCPHéyépﬁfﬁiE%béﬁr@UfZQQSthe
connecteg.to t he conngﬁtor on,the subz@&gt% qut 34, _
14 R°EB Bt SHE8ACFnAL ' s8PVEECHE ATsEdGrd oS (o eC

IS 098?305§d358 %QeaggnQ§%%%%d7§nfE %‘%Q%% 'éTQ%c%ﬂs 80 of
connéctor 8471'S connectéd electrically to the spindle

mot oy, 22 . throygh a flexible printed circuit board 5
86. %@enctﬁe control circuit board 12 is put on the

mounting suef ace chlpoas ivhewy 7 itFlk@e Godh&dH¥EGsortions
of the control circuit board 12 are situated corre-
sponding individually to the four corner portions
of the mounting surface 11. Thus, the four corner
portions of the mounting surface 11 are exposed to the
outside without being covered by the circuit board 12.
The corner portions of the case 10, including the
four exposed corner portions of the mounting surface
11, individually constitute retaining portions 78 for
holding the case without contact with the circuit
board 12.

According to the HDD constructed in this manner,
the center of the magnetic disk 20 is located in the
first region 15a of the case 10 and at the eccentric
distance S from the central axis C. In other words,
the disk 20 and the spindle motor 22 are slightly
shifted to the side of the first region 15a with
respect to the central axis C of the case 10. In

consequence, the second region 15b of the case 10,
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tors 75 and 84 are located in the storage recess 80 of
the case 10. The notch portions 77 at the four corner
portions 10 of the control circuit board 12 are
situated corre- sponding individually to the four

corner portions of the nounting surface 11. Thus, the
four corner portions of the nounting surface 11 are
exposed to the outside w thoutisbei-ng covered by the
circuit board 12. 15 The corner portions of the case

10, including the four exposed corner portions of the
nmountbigasedf ageh the ifndbyi dealiby ¢oBst ichut @nsure a wider
retaining portions 78 for holding the case wi thout
contanstaiilbhttiihe sprceai foboarupdRen2@ Abteor diheg ftiastthe
HDD constructed in this manner, the center of the
magneegtodi $§ka20ahs | 6éatedths VEY 28i psd togi ¢eledeid
of the case 10 and at the _eccentric distance S from

the teh€haBZakhgtchavg seheriWeldsVidenergiesk 3¢ dmgated
the spindle notor 22 are slightly 25 shifted to the

si deldf thReserpPee regicn ié& withs ipgdydeuady copponents

central axis C of th 1 t
Cotohian, Bhi 3xFalebr Setateabl1yg 1n 60 ns%%ﬁ%?@@ X che
the fIrSt reglo@hésab#% 6?E%% € g p%%%ane% a %Fo%f

spac@ er © cOfporent ¢ i r'st

Si nce hghscMCBEZ§aﬁngetH%rﬁgl%EQIg. '%&%@,3%h%h@w5¥»§%1e

relatively wi de areas are’locate
HDD can be further reduced in size.

The case 10 has the storage recess 80 that
opens in the mounting surface 11, and the connector
75 mounted on the control circuit board 12 and the
connector 84 connected to it are arranged in the
recess 80. Although the relatively high connector 75
is provided on the circuit board 12, therefore, its
height can be absorbed by the recess 80, so that
the entire HDD, including the circuit board, can be
reduced in thickness. Thus, a more small-sized HDD
can be obtained.

The first and second shells 10a and 10b that
constitute the case 10 are supported opposite to each
other with a given gap between them by the support
posts 18 that are set up on one of the shells. If any
external force acts on the case 10, therefore, the
case and the components therein can be prevented from
being damaged. Since the proximal end of each support

post 18 is fixed to the shell by the elastic member,
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5 in the second region 15b, the individual conponents
can be arranged efficiently in the case 10. At the
same tinme, the yokes 63 and the permanent magnet of
the VCM 28 can be | arge-sized. Thus, the avail abl e
HDD can be further reduced in size. 10 The case 10 has
the storage recess 80 that opens in the nounting
surface 11, and the connector 14 nounted on the
control circuit board 12 and the connector 84
connected to it are arranged in the recess 80.

Al t hgughotReckal aki ¥ekyriegh eoNeGtors/InlAinensions
provi ded on the circuit board 12, therefore, its

hei ghthhdcaBsbebabsbehedchy thee frieces an80,ses@nichathe ltlhe
entire HDD, including the circuit board, can be
redutéd endt hlbkressbeThise absordesihal WigihzedeHOD the
can be obtained. 20 The first and second shells 10a
and 30BPPKAt POSEASLBY uMerERE eFas 6 CTE Wate PRUFIGMSedpetween
opposite to_each other wth a given gap between them
by t RBesSPEOLE 18§sﬁ§d1éoph§9na%§ F&AUHF o ToMeMAFe R-he
shells. If an xternal force acts on.the case 10,
Cher 876 83SERE13810a5Y &R TReTCarTonatis & FaTi® can

be pneventeg from being damaged. Since the proxi mal
end of P&¢H support post 18 is fixed to the shell by

L1 oL oSt IRkt B MMAE S B L e

and sgeangashel! $an be used as a recording device for
various electronic apparatuses, such as a cellular
telephone, digital camera, video camera, personal
digital assistant (PDA), etc.

The present invention is not limited directly
to the embodiment described above, and its components
may be embodied in modified forms without departing
from the scope or spirit of the invention. Further,
various inventions may be made by suitably combining
a plurality of components described in connection
with the foregoing embodiment. For example, some of
the components according to the foregoing embodiment
may be omitted. Furthermore, components according to
different embodiments may be combined as required.

For example, the number of the magnetic disk in
the HDD is not limited to one and may be increased as
required. The size of the magnetic disk used is not
limited to 0.85 inch and may alternatively be 1.8 or

2.5 inches. Further, the control circuit board may



10a and 10b can be al so absorbed. Wth use of the
support posts 18, noreover, screwed portions between 5
the shells 10a and 10b can be reduced in nunber, and
assenbl ability and maintainability can be inproved.
The card-shaped portable HDD constructed in this
manner can be used as a recording device for 10

vari ous el ectroni c apparatuses,1such as a cellul ar

t el ephone, digital canera, video canera, persona

di gital assistant (PDA), etc. The present invention is
not penptedidetieciky at @ohheceskqdiifeRl desef bedonnection
above, and its conponents 15 may be enbodied in

nodi Eapdef ofoe wohheut idaparitihngnf rametrna 1s depe a@r.
spirit of the invention. Further, wvarious inventions
may be nade by suitably conmbining a plurality of
conmponents described in connection wth the foregoing
enbodi nent. For exanple, sone of 20 the components
according to the foregoi ng enbodi nrent may be omtted.
Furt hernore, conponents according to different

enbodi mrents may be conbi ned as required. For exanple,
the nunber of the magnetic disk in the HDD is not
limted to one and may be increased as 25 required.
The size of the magnetic disk used is not limted to
0.85 inch and nay alternatively be 1.8 or 2.5 inches.
Further, the control circuit board may 17
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be provided with a connector, in place of a connection
cable, for connection wth an external device. 18 WHAT
IS CLAIMED IS: 1. A disk device conprising: a case in
the formof a rectangular box having a central axis
and first and second regions situated s individually
on the opposite sides of the central axis; a

di sk- shaped recording nmedium | dsgated in the case so

as to be eccentric to the central axis on the first
region side; 10 a drive nmotor which is located in the
case and supports andWwumratesctheMEBCDSE ng nmedi um a
head whi ch processes information for the recording

medi um alhead &dtskaterniwe corpsipiov:ded in the case
IS supports the head for novenent, and noves the head

W th respéctcase tie thecdrodime fmadingat aamedlay dreh having
mechani sm which is provided in the second region and

| at cReSeRhEcheadflacrnst i risk @nshgscongosiodiions & ttuased
head, act uat or _havi ng beari ng portion proyided in

the BESHAPELTSNONak Ngr RPERERT RIS Gth (e BER TR
portign _into the first region, a suspension which

ext eAdd5fromthe arm is situated

a disk-shaped recording medium located in the
case so as to be eccentric to the central axis on
the first region side;

a drive motor which is located in the case and
supports and rotates the recording medium;

a head which processes information for the
recording medium;

a head actuator which 1s provided in the case,
supports the head for movement, and moves the head
with respect to the recording medium; and

a latch mechanism which is provided in the
second region and latches the head actuatocor in a shunt
position,

the head actuator having a bearing portion
provided in the second region, an arm extending
from the bearing portion into the first region, a
suspension which extends from the arm, is situated
in the first region, and supports the head, and a
driver which is located in the second region and
rotates the arm.

2. The disk device according to claim 1, wherein
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in the first region, and supports the head, and a 25
driver which is |ocated in the second regi on and

rotates the arm 2. The di sk device according to claim

1, wherein 19 the head actuator has a support frame
extending from the bearing portion in a direction
opposite fromthe arm and the driver conprises a

voi ce coil attached to the sugport-frame, and a yoke

| ocated in the second 5 region and situated opposite

the voice coil. 3. The disk device according to claim

1, vhechehur thenatorphiases auppyrtd e haddrsdiing from
which is |ocated near a peripheral edge portion of

t he thecbedirringgnedirtitonn inhe fdirstctriegi aprared twlfdsom the
the 10 head in a position off the recording nmedium 4.
The dirgk dodi cbeadledmgirngomy rélsgismal vadlie leo fluratierched
conprises a substrate unit |located in the first

regi 6 &h8 EVRREEtedréMEet AINCald YAKE tiRCatest. 115 thmesecond
di sk deyice according to claiml, wherein 15 Sis

adj u§f8d°roasd 616%‘3%15‘1\/\%1?&5&% it$1% YR idth Sl the

case in a.dir E}io @Fg$endicular tp the central axi s
.S

and S is an ec&ént SStartc & Tt tHe Fetgh dt g

o MR R £ ik R e non

Cont 49 ASkiRUL a4 pueikpioed SR U e
recording medium in the first region and holds the
head in a position off the recording medium.

4., The disk device according to claim 1, which
further comprises a substrate unit located in the
first region and connected electrically to the head.

5. The disk device according to claim 1, wherein
S is adjusted to 5 to 6% of W where W is a width of
the case in a direction perpendicular to the central
axls and S is an eccentric distance between the
recording medium and the central axis.

6. The disk device according to claim 1, which
further comprises a control circuit board overlapped
on an outer surface of the case, a first connector
mounted on the control circuit board, and a second
connector connected to the first connector and the
drive motor, and wherein the case has a storage recess
which opens in the outer surface of the case, projects

into the case, and houses the first and second

connectors.
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nmounted on the control circuit board, and a second
connector connected to the first connector and the
drive nmotor, and wherein the case has a storage recess
25 which opens in the outer surface of the case,
projects into the case, and houses the first and
second connectors. 20 7. The disk device according to
claim®6, wherein the storage rgcess is provided in a
corner portion of the case in the second region. 8.
The di sk device according to claim1, wherein 5 the

case is fornmednRaviRg A<var® taudididlird N1 Of6, wherein
about 32 mm and a transverse di nensi on of about 24 mm

9. Thredkskrdee ececaseondi pgovddeldaiim b, cwhereai porthen of
recording nmediumis fornmed having a dianeter of 0.85

i nchth&0cabe Andicske devione cegponsi ng: a case in the
formof a rectangul ar box; a disk-shaped recording

medi um | o8at edhien dilis Sgyd;cea afrdorsl st dro whHiadn ils wherein
| ocated in the case and 15 supports and rotates the

r ecoFBEn§afeditdmt camgEad aNRINGh eprlovgdded ingrlodigrgrgiion of
for the rﬁ%ordin medi um a head gctuator which is
provPBEHLI A4t AR @R€e? TIGRSIELS St ReMeEad ForP 24 mm.

and anesgthe h%a%isk device according to claim 1, wherein

the recording medium is formed having a diameter of
0.85 inch.

10. A disk device comprising:

a case in the form of a rectangular box;

a disk-shaped recording medium located in the
case;

a drive motor which is located in the case and
supports and rotates the recording medium;

a head which processes information for the
recording medium;

a head actuator which is provided in the case,
supports the head for movement, and moves the head
with respect to the recording medium;

a control circuit board overlapped on an outer
surface of the case;

a first connector mounted on the control circuit
board; and

a second connector connected to the first
connector and the drive motor,

the case having a storage recess which opens in



20 wth respect to the recording nmedium a contro

circuit board overlapped on an outer surface of the

case; a first connector nounted on the control circuit
board; and 25 a second connector connected to the

first connector and the drive notor, the case having

a storage recess which opens in - 21 the outer

surface of the case, projects i2ito-the case, and

houses the first and second connectors. 11. The disk

devi ce according to claim 10, wherein the storage

recesiei sudeti sedfiakeaoctorher caseportricgr aafs tihecates case,

and houses the first and second connectors.
11. The disk device according to claim 10,
wherein the storage recess is defined in a corner

portion of the case.



