“; e3e[ WWLY4AY[ 6F[ T[ai B TITLE OF THE | NVENTI ON *@00002* DI SK DRI VE HAVI NG
HOLDI NG MEMBER TO SECURE CONTROL Cl RCUI T BOARD EXTERNALLY

E
CASI NG BACKGROUND OF THE | NVENTI ON 5 The present invention rHM%@%”IE”“T
r )

di sk drive having a disk for use as a recordi ng nedi um

In

di sk drives such as magnetic disk drives, optical disk drives, ef'¢“have
been wi dely used as external recording devices or inmage 10

conprises a casing in the shape of a rectangul ar box. The casing

devi ces for conputers. A magnetic disk dfive, as a disk dri qmmrmmmwm
o

magnetic di sk serving as a magnetic_recordi ng nedium a spindle_ﬂﬂ _
se?ving as 15 a drive means for ROF&FngFahdEr SVYENREONne magnetic disk, a

niormat ) on froncihe Raprer et MEKFOLBREELPRR 87 $8TRE, ABRFREopor ti ng
or rotating and bosrt| oning Lo RAuRReCuar o e0aRa ¥ Rel HRBARE having

for rotating and positioning t actua a

arranged thereon a head | C anddig:ddiieh o Pra iR Sl

controls the operations of the spindle notor, voice coi

it

havi ng
board t hat

notor, and 25

nmagnetic teads throughhéheréeantl UALEntSoscrevedetorthg BE
the casing. An interface (I/F) connector for connecting t

drive to having a disk for use as a recording medium.

Ler gsytace of

e magnetic disk

In recent years, disk drives such as magnetic

disk drives, optical disk drives, etc. have been

widely used as external recording devices or image

10 recording devices for computers.

A magnetic disk drive, as a disk drive, generally

comprises a casing in the shape of a rectangular box.

The casing houses a magnetic disk serving as a

magnetic recording medium, a spindle motor serving as

15 a drive means for holding and rotating the magnetic

disk, a plurality of magnetic heads for writing

information to and reading information from the

magnetic disk, a head actuator for movably supporting

plural magnetic heads relative to the magnetic disk,

20 a voice coil motor for rotating and positioning the

head actuator, and a board unit having arranged

thereon a head IC and the like.

A printed circuit board that controls the

operations of the spindle motor, voice coil motor, and

25 magnetic heads through the board unit is screwed to

the outer surface of the casing. An interface (I/F)

connector for connecting the magnetic disk drive to



- 2" an external device is soldered to an end portion of the printed
circuit board. Described in Jpn. Pat. Appln. KOKAlI Publication No.

2001-21 0058 is a magnetic disk drive in the form5 of a thin card which can
be | oaded into a card slot of a personal conputer, for exanple. The
card-shaped magnetic disk drive of this type is required to be made thinner
and snmaller than a conventional one. To neet this requirenent, various
conponents are nounted 10 on a pl at e- shaped base, a support frane is fixed
on the peripheral edge of the base, and a pl ate-shaped top cover is
attached to the support frame. Further, a printed circuit board is arranged
on the backsi de ¥ $FeSHARE, dantcanis/ Fotdanedt bp an e¢he peorpied offrcuit 15
board is positioqﬁd and hel d bg neans of a dedicated fixing nenber on the
support frame. MR HUHFSRE i Oht of 1 helgfREfc disk drives these days is being

pronoted so that they sed as recordi evices for a wder variety
of electronic 20 devi%%ggrgé% c%%l?@nfoﬁa naﬁggfpsiggﬁAélgepﬂéﬁﬁélﬁévices.

For example, In . Mgt sy ok 1y hayLpg. hoysed thoreln o di sk whose

dianeter is one inch or nore, a printed Cirfcui 8*%r r anged
as to overdap {her surfiage Ofrd wASLNGafAD. bEoIRDS 23 STRI Lot than, the area
g

of the casing surface. However, in a magnetic disk drirve havin ous

therein a di sk whgsershedBt@smpscONe FHENe b eSS, +he - -3
casing surface on which a pri n% ed circuit borgﬂr)d IS nnun?gég&i %ﬂ#ﬁ%ﬁ smal |

due to mniaturinegrianiofdissicastnge AECOiUs Nglye 14 FSqhepdyred Hhat a
printed circuit board be arranged on a casing with approxi 5 nately the
entire casing s dvioverdndesehyl e Futhder aocenvémt Bosanl bnsi zeds
magnetic disk drive, a thinly forned printed circuit board is arranged so
as to reduce thh@asi dikhiessrasfuitrmant i rea devis eqomdondn usndesé rabliytweakens
t he deviﬁg strength. 10 In such magnetic disk drives, peripheral edge
portions '0f a prdhtéed @biitaRrshrtr an desvrdenselir ame des atheedeasi |y, and
when hol di ng thgg%%des,of a magnetic disk drive, there is a fear that

peri pheral edge HYIPIETH HIR &F GheRasdoarrd mayp bet peshapeds of f or
ol Spnthly i L e L R,
educed. it becdnsE M SR SAHIEIR A fioeh o rhed KAt CRtee notr d.
Cvent ion. & di okt ve has o Ta  Gtthe k& G R TR ER Cor i o
of the casing; dodiskishapad ASIReldl e IR MAIANGEC, |84 Ne, £251 Ng:

drive notor which supports and rotates the re I'ng nmedi uny an
arranged in the fdadinag metRaad Miteh RESTFITSE rame .

Miniaturization of magnetic disk drives these
days is being promoted so that they can be used as
recording devices for a wider variety of electronic

20 deviées, especially for smaller-sized electronic
devices. For example, in a magnetic disk drive having
housed therein a disk whose diameter is one inch or
more, a printed circuit board, which is so arranged
as to overlap the surface of a casing, can be made

25 smaller than the area of the casing surface. However,

in a magnetic disk drive having housed therein a disk

whose diameter is one inch or less, the area of the



- 4" information processing for the recording nmedium a head actuator
arranged in the casing and configured to novably support the head and nobve
the head relative to the recording nmedium a control circuit board arranged
5 to overlap the nmount surface of the casing; and a hol di ng nenber attached
to the casing. The hol di ng nmenber covers at |east a portion of the

peri phery of the control circuit board, and holding at | east the portion of
the periphery of the control circuit board 30 to the nmount surface.
Accordi ng to another enbodi nent of the invention a disk drive has a casing
having a nmount surface; a di sk-shaped recordi ng nmedi umarranged in the
casing: a drive POtHRI whrEheSeipporvYRiahdarprhrtedt wbreetbrdpagdissmedi um
and is arranged éghﬁhe casiqg' a hefg whi ch perforns information processing
for the recordi g’ AedfUntS SRdadWet iat'd? &f rRhgeatH Rl EARIeAsPAgand

configured to no su ead, and nove the head relative to the
recorging nediuﬁ%ﬂgh%%htggggéfégﬁégﬁitl ot d" AP AhGRd Rt 09ePFLABtEAe mount

surface of the caskags. ands 2ol g seal oJhe Dol dlgg, oeal oL, adher ed Lo

the control circuit board and the casi and” cove PPECHortion of

a periphery of theceppteipl Sif o tehoard 10, t rtion of 25
the periphery to thégﬂnunt surfacé? BRV%F DE%%% ﬁ%%%#f%é }&E@ ERAL VI EVS

OF THE DRAW NG Tiher tareeemmpedly i g 417 sih NOSs 1 3 Cha @hér 1 ACQI PRr @k ede, - 5 in
and constitute a part of the sSpecification, illustrate enbodi nents of the

i nvention, and tagdthery vfeimedeogimesdl ctiesel t psdord 9i ¥ enr aheyedand t he
detail ed description of the enbodi nents given below, 5 serve to explain the
principles of thsifverrdwre G tHichowss aoperlspeet t iee viewi 0&, anh HORD
according to the first enbodi ment of the present invention; FIG 2 shows an
expl oded per spectidRsS i wiveakeme HBD, dgvize 3sthomwstla. pl an view of a
casing a the internal structure of the HDD, FIG 4 shows a perspective
view of tire HDD when ¥ el fRaR ¢ WeC st ek ofir hvednt periphecal t etoard; 15

FIG 5 shows a cro§§:sectignal vjem“?f t he HDD
portions or a printed circuit board can be released

or detached easily, and when holding the sides of a

magnetic disk drive, there is a fear that peripheral

edge portions of a printed circuit board may be peeled
15 off or broken. Especially, in miniaturizing magnetic

disk drives, it is desired that the number of screw

Cramp portions on a printed circuit board be small.

On the other hand, when the number of screw cramp

portions is reduced, it becomes difficult to securely
20 fix a printed circuit board.

BRIEF SUMMARY OF THE INVENTION
According to an embodiment of the present

invention, a disk drive has a casing having a mount

surface on the exterior of the casing; a disk-shaped
25 recording medium arranged in the casing; a drive motor

which supports and rotates the recording medium, and

is arranged in the casing; a head which performs



‘along a line V-V shown in FIG 1; FIG 6 shows an expl oded perspective view
of the casing, control circuit board, and a hol ding seal of the HDD;, 20
FIG 7 shows an enl arged cross-sectional view of part of the holding seal;
FIG 8 shows a perspective view of an HDD according to the second

enbodi nent of the present invention; 25 FIG 9 shows an expl oded
perspective view of the HDD in the second enbodi nent; and FIG 10 shows a
cross-sectional viewof the HOD - 6 atomg aline X-X shown in FIG 8.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON A first enbodi nent, in which the
present invention is applied to a hard disk drive (referred to 5 as HDD,
hereinafter), witPEPEnafesenipeacenstegaferwibh referdhne medite; a
acconpanying drawings. As shown in FIG 1 and FIG 2, the HDD conprises a
casing 10 substgﬁﬁ? 1 PG F R he? hADPecd 1A FRet apglnarandxceonfignbedetso

vari ous conpone ich 10 will. be nentioned |later, and a rectangul ar
control cirguitq§§§%ﬁ¥jf%$ﬁﬁgﬁst%% BFFAngRd BRVEotBTeRPaY BehBhinveshPf ace

f th [ 1 i th i [ 12 h
Cength L oof 32 monn ot B0 U9aT b S CARGh ThF ChtbsRoT-Y | REFBAFRG. 15
t hi ck ft ! t i i f 5 yomor 3.3 nm
A Shown in FIG 3 Era s e MO Che b ¥ P TRE Ll i e
constitutes the Huodyirf ridigodiPRy 4 icdnislest §i§5d @Qgiﬁﬁponghéhﬁ$i§i&ga and
S

10b, which 20 have substantially equal dinmensions. The first an cond
shelI's 10a and IGbnre afverhsitnidsdt Va restangyl & E‘I@éaﬂ)éffpﬁéfrﬁcéf'r es
I e f

havi ng sidewalls on their respective peripheral edge portions. irst
and second shel Ithel0zorarb 1 0bl mrel s b@ar@angedd dsol@ing at least the
portion of the periphery of the control circuit board
10 to the mount surface.
According to another embodiment of the invention
a disk drive has a casing having a mount surface;
a disk-shaped recording medium arranged in the casing;
a drive motor which supports and rotates the recording
15 medium, and is arranged in the casing; a head which
performs information processing for the recording
medium; a head actuator arranged in the casing and
configured to movably support the heéd and move the
head relative to the recording medium; a control
20 circuit board arranged to overlap the mount surface of
the casing; and a holding seal. The holdiﬁg seal is
adhered to the control circuit board and the casing,
and covers at least a portion of a periphery of the
control circuit board to hold at least the portion of
25 the periphery to the mount surface.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated



25 face each other with their peripheral edge portions facing each other
with the respective sidewalls in contact with one another. A belt-shaped
seal i ng menber 16 is wound around the sidewalls of the first and second
shells 10a and 10b so that the peripheral edge portions are connected and
sealed to each other. In this way, the casing 10 in the shape of a 5
rectangul ar box is configured. The outer surface of the first shell 10a
serves as a first main surface of the cdéiﬁb 10, and the first main surface
configures a rectangul ar nount surface 11. The outer surface of the second
shell 10b 10 configures a rectangul ar second main surface 13 of the casing
10, which is opﬁH%eﬂngoc?%%thﬁﬁﬁ? 3uPrEEeCi1thghereasfhagatdohas its four
corners includiggﬁfhe corners of, the mount surface 11 and second main

surface 13 roun ULt A RgeBPrdbrertar eE, te Anvyentéent t anghsogeshing
menber 16 wound h ripheral edge portions of the casing 10 is
T e P e e op LY R ey husndaghe?

prevented from bei ng nmage

deterioration ofd@ééiiwtcﬁ‘@%r%@%rg i&_f'é‘?ﬁ eerg%%{ibﬁeﬁf%éa@?eé'ﬁ%%gw o

prevented. 20 As shown in FIG ura 'post s

18 are arranged surtdecpesipheral ciedgs - porihons 8¢ the insife;of the casing
10. Each support post 18 hég a proxiggf endbthat I's ??x%§§%g€%ﬁé'inner

surface of the first Bhell1l18kowand psrspbstanti aiky &% pgrpspdicular to
the inner surface of the first shell. The nount surface 11 1s provided with

screw hol es at postaidineg cor riedspohiisiy émbodEme €SPEEtENE SHEPORE _ O _
posts 18, which extend into the inside of the support posts. The casing 10
houses a magnet i} HRBKL @D having a di aneter of, e.g., 0.85 inch and serving
as an 5 information recording medium a spindle notor 22 serving as a drive
not or for supporting BHe rotdeny ameenpbpeed codi skechhyaeriewhedds 24 for
writing i.nformation and reading information fromthe nmagnetic disk, a
carriage 26 foriﬂﬁaiﬁﬁ% supporting 10 the magnetic heads relative to the
magnetic disk 20, a W?hfe foil not or freferred o0 as VCM hereinafter) 28
for rotating and positidnihg tHE cArPTaye’ I a" r &hp? | 9adi MechBfi SRE30 for

unl oadi ng t he m@ggggﬁéfug%¥hééhé%[%¥ngﬂénhggﬁy fromthe magnetic disk and
hol di ng !

FIG. 4 shows a perspective view of the HDD when
viewed from the side of a control circuit board;

15 FIG. 5 shows a cross-sectional view of the HDD
along a line V-V shown in FIG. 1;

FIG. 6 shows an exploded perspective view of the
casing, control circuit board, and a holding seal of
the HDD;

20 FIG. 7 shows an enlarged cross-sectional view of
part of the holding seal;

FIG. 8 shows a perspective view of an HDD
according to the second embodiment of the present
invention;

25 - FIG. 9 shows an exploded perspective view of the

HDD in the second embodiment; and

FIG. 10 shows a cross-sectional view of the HDD



*15 the magnetic head thereat when the magnetic heads are noved to the outer
peri pheral portion of the magnetic disk, an el ectromagnetic latch 32 for

hol ding the carriage in a retreated position, and a board unit 34 having
arranged thereon a head 1C etc. 20 The spindle notor 22 is nmounted on the
first shell 10a. The spindle notor 22 has a spindle 36 that is fixed to the
i nner surface of the first shell 10a, and is substantially perpendicular to
the inner surface. The extended end of the Spimdle 36 is fixed 25 to the
second shell 10b by a fixing screw 37 that is screwed into the second shel
fromoutside. Thus, the spindle 36 is supported by the first and second
shells g _ 1DC%hEP 1bb"¢ rdm boReWRj HesF LA b@ari ng, not shown, rotatably

supports a rotor on the %ﬁh%ﬁl 36. The end portion of the rotor at the
side of the second shell c@:rlpsthtqftP\sIsPTSt 1 Ffarl SWEN PN on whi ch t he

magnetic disk 20 is ¢ ' y fitted. clamp ring_ 44 in the formof a ring
is fitted on the end %gf%?%% %?b%% m%%§;4§? YherRby RoPERRG Ehe i nner

peri pheral porti i i u the magnetic dis Ois
fixed 10 to the ?&%ﬁtf%,%ﬁ%ﬁﬁ ?S‘{?ieg?r“aag%é;t‘?ics‘aiiﬂl‘é% fe’g%r’F%%a%%bl y
supported 3 ntegrad Inyppv t . i NQ= n et,. not
shg\?m, is fi xeg tof?t/Dhe e%dﬁi)hgqr%%%)o'f%{%%P?%$2€&§€r?§ée%eé%€gfgewﬁ?st

shel | 10a such tmeﬁm@eﬁrwtad@&wnﬁ@%wﬁ%%. with the rotor. The
spindle notor 22 has a stator core, not shown, attached to the first shell

10a, and a plurality & siedds WOUNIG arpuned the Staf ofh&olisp dbRpsiaber core
and the coils are |located outside the permanent magnet with a gap arranged
20 t her ebet ween.2 Tees ioay rliGagea 26, amihii achl e aisttiHeut sae hemds actuator, is
provided with a bearing assenbly 52 that is fixed to the inner surface of
the first shell TRFEATEYE dredrdhdressdblge S dmisows piagiorséht hatwh 5cR5
perpendi§§larly fixed to the inner surface of the first shell 10a, and a
cylindricd hub "4l g nehtignadbiatsuppord ed tactdngpiamtcds sl ng a pair

of - 10 circuit board 12 that is so arranged as to overlap
a mount surface of the casing 10. The casing 10 and
the control circuit board 12 have a length L of 32 mm
and a width W of 24 mm, and a thickness T, including
15 thicknesses of the casing and the control circuit

board, of 5 mm or 3.3 mm.

As shown in FIG. 1, FIG. 2, and FIG. 4 to FIG. 6,
the casing 10 that constitutes the body of the HDD
includes first and second shells 10a and 10b, which

20 have substantially equal dimensions. The first and
second shells 10a and 10b are of substantially
rectangular metallic structures having sidewalls on
their respective peripheral edge portions. The first
and second shells 10a and 10b are so arranged as to

25 face each other with their peripheral edge portions

facing each other with the respective sidewalls in

contact with one another. A belt-shaped sealing



bearings. The extended end of the pivot 53 is fixed to the second shell 10b
by a fixing screw 56 that is screwed into the second shell from outside.
Thus, the pivot 53 is supported by the first and second shells 5 10a and
10b from both sides. The carriage 26 is provided with an arm 58 extendi ng
fromthe hub 54, a suspension 60 in the formof an elongated plate
extending fromthe distal end of the arm and a support frane 62 extendi ng
fromthe hub 10 54 in a direction opposite to the extending direction of
the arm The extended end of the suspension 60 supports the magnetic head
24 through ginbals portion, not shown. A predeterm ned head | oad, brought
about by spring FIMeRr of 0t he “oup@narenngothessappivadélis16£t bhehéimagnetic
head 24 in a dirgction tq&ard %ge surface of the magnetic disk 20. A voice
coi | 64, constitIRT ngTTHEIVERELES {42 mPdedPy FPxEREothRePeuppbELatr ane
62. The VCM 28, I ates the carriage 26 about_ 20 the bearing assenbly
52, includes a ﬁ%?%g ég%ﬂ%ESG%r%h?%%n%? e?iﬁ%@ f%a%ﬁg FPr%?Cgh@FﬁeIGa and
face each other wt Gy Pr i d repe nd_a magnet, not shown,
which is fixed t%&t%&??nnerps€¥#a§€§%$80%§ %¥e€ﬁ% %%ﬁ%% 8nd®f aces the voice
coil 64. \Wen thedban@irer cobt H4 iSnepergigded, the carriage 26 pivots
over the surface of the magnetic disk 207 leaving fromthe retreated

posi tion shown in Fl @h&.odheres@Phace of ldhet RErBRYBRLEE *ﬂ@gdséévké
positioned on a desired track of the magnetic disk 20. The el ectronagnetic
latch 32, whichds & ifdetst andtre sursicshet | tldacaahghes, thgqcarsi age 26 in
the retreated position, thereby 5 preventing the carriage 26 from noving
from the retreatfdd Pogiziprsunfide opefayhngs posiédomahesr theuhPD i s
subjected to external force such as shock. The ranmp | oad nechani sm 30
conprises a ranpHERE 7o t HHte iautexesurPacheof nilee secdadesioéll heono
first sh bl 10a and. faces the outer peripheral portion of the nagnetic disk
20, and a tab 727YHaAtIB&TRISSITHRINE Hi StPnenee bt shefsespbhsPdntBO and

serves as an en i.n er... The ranp nenber 70 is formed by bending a

pl ate menber eng:%halsr%a_ﬁdnﬁ”ﬁﬁ%a‘cse G%C\’/ﬁni 9% Wi dhPthe $btyoe chh- engage.
maanet i o drsk 2070 e et LA ol 110h TR FobMARe Bt er

peri pheral porti ¢ disk,-the tab 72 engages with the ranp
surface 73 of Zggi}ﬁ%frrga%}? %ﬁd% ST t f,aqqzwesef‘;gﬁfg‘gin?%npul led up by
t he inclinationgy}ﬂgyéryyn%5aHgéHfo&¥M¥¢%¥g¥E%Jﬁ%rnggggic ead 24 is

unl oaded. When the carriage 26 piVvots to e retreate poSitl%n? the tab 72

i's suppotbed on riel&1rgM ruUrda0e nd r Jrepber 70, and the
magneti c head 24 is kgpt di st ant #fon1tﬁgﬁeﬁ??§%e of tﬂéﬁﬁﬁgﬁ%tic di sk 20.
The board unit Périghexradiodypictdpdhators Jorimd casid® 10718 Stexibley
printed circuit board, and the body 40a is fixed to the inner surface of
the first shell f10om bRiechemthag@d dyhedte anptridierof aftte cddeing) eshgoni ¢
conponents are nounted on the body 40a. The board 5 unit 34 has a main

fl exi bl e pri nt efleterd@ine thoar o f( redfrarirgd tes asiumitro RRO, e dxes e hafher) 41
that extends fromthe body 40a. The extended end of the main FPC 41 is
connected to th&SFldingi MEMdlen He vegviengeassenbly 52 of the carriage 26
and is a% o electri- 10 cally connected to the magnetic head 24 through a
cabl e, not shown, ar FEnGé&P*eh thd' ¥ mbanhd Kuspens: anl el it yoafiect or 34c
to be connected_to the control circuit board 12 is nounted on the bottom

surface of the BYEYCA0aPEF tthd Boidd AhanesA ofehes rReminhe ol 3ad0¢ s
exposed to the . surface 11 .of .the first shell 10a through an opening
provi ded at theB??EéPﬁghgﬁlﬁhﬁélQW iqflﬁhﬁ PSIHGG LG HREIFI WPBOLE he
control circuit rdql2 _for f. a.prin ircuit, 20, board is, of a
rect angul ar shaggg&hgge%ﬁgnEPESE%&Wﬁ%ﬁq?&(%Lé% 19415800 8 the S1he
surface of the first shell 10a, and is substantially
25 perpendicular to the inner surface of the first shell.

The mount surface 11 is provided with screw holes at

positions corresponding to the respective support



rare substantially equal to those of the nount surface 11 of the casing 10.
The nmount surface 11 of the casing 10 has forned thereon a circular convex
surface 70a corresponding to the spindle notor 22 and a 25 circul ar convex
surface 70b corresponding to the bearing assenbly 52. The control circuit
board 12 is provided with circul ar openings 72a, 72b corresponding - 13
to the convex surfaces 70a, 70b, respectively. Furthernore, the control
circuit board 12 has nounted thereon a plurfality of el ectronic conponents
74, a connector 71, and has fornmed thereon a plurality of 5 connecting
termnals 79 which are arranged al ong one of short sides thereof. A
flexible printedPfreut?, poateh 7extord chnhectiaginpédeDDEt bhanserperhal
device is connected to the connecting termnals 79. The flexible printed
circuit board 7693 %Urawn fromone of 10 short sides of the control circuit
board 12, and is prov&ﬁed wth a Elurality of connecting termnals 75 at
the extended end t her €0F . CTHE"LohY r BPUEET cBi FoBBEF4C191 ks 2Pt 82F4DE corners
cut off obliquel Uch, t the respective cut-off lines form angles of 45
15 degr ees relaf?Jg to % e ?%%ﬁ%ﬂfihe65¢%e%?c oF MY N LUt LB £S5 pdPti ons 77.
Thus formed contiofo&hd €ttt ﬁgﬁgfhﬁﬁﬁ'ﬁb&qﬁﬂﬁggds%9n$feQMSE%§F?§d on the

e she

nmount surface 11 of the casing 10, and fixed to t I rst 10a using a

plurality 20 of sareisy 4 4 hisidd mordherdoUsshdesiod e £OPLEO CIrouit
board 12 fit in with or agree with the four sides of the nmount sur %ce 11.

The convex surf ddes mdme70b 4105 lE o thiec nieud s sad fase i L ggar r anged
wi thin the openings 72a, 72b of the control 25 circuit board 12. The
connect or 71 nouritfedieat tdre ttordnd| redding tihbarmadPon Sfeomnegéed to the
connector 34c of the board unit 34. - 14 The cut-off portions 77 forned
at the four cor RFEFVFLq I Ponta gtawt ¥age t2hobod Mevaoly espopdrt bonghe four
corners q% t he unt surface 11, respectively. Thus, the four corners of
the mount “sur f ace'S MEONGE eXPREY 1ol dutes deo viithotagmet hg dbviker2d, by the
control circuit board 12. The four corners of the casing 10 including the

exposed four corhers St THe MAMRE st ed s gl Mt er e Beerbns 78

for holding the j i.fhaout camng into contact wwth 10 the control
circuit board 122.rea orlgh%gmtma |lnmzizl‘a@rH fqosﬁ NG FIR T B AGE hof dF#BP seal 80

is adhered to theg f fel sing 10 .and the control circuit
board 12. The hoIéﬁﬁéﬁgéaQﬁggpggfdggbggl%ﬁé% ng FretEe CEn RS 1 FP st 15
and second | ayerss t-%QpEﬂgge . terephthalate, .a shield
| ayer 80c arranged bet V\Jben th fgroggoéaﬁneg%gdcrg%# a({/lesﬁg,ab%clrll?l%lnd]a%esi ve

| ayer B0dsf of Ted ran ridih UL e il dhe JidSted AtElgn i My 818, | ayer ed.

as shown in FIG 7. The shield layer 80c is 20 tornmed o evaporaflng

al um num moved to the outer peripheral portion of the magnetic
disk, an electromagnetic latch 32 for holding the
carriage in a retreated position, and a board unit 34
having arranged thereon a head IC etc.

20 The spindle motor 22 is mounted on the first
shell 10a. The spindle motor 22 has a spindle 36 that
is fixed to the inner surface of the first shell 10a,
and is substantially perpendicular to the inner
surface. The extended end.of the spindle 36 is fixed

25 to the second shell 10b by a fixing screw 37 that is

screwed into the second shell from outside. Thus, the

spindle 36 is supported by the first and second shells



*As shown in FIG 1, FIG 4, FIG 5, and FIG 6, the holding seal 80
unitedly has a rectangular main portion 81 with its dinensions nmade to
correspond to those of the second nain surface 13 of the casing 10, 25 and
a plurality of extended portions 82a, 82b, 82c, 82d, 82e extending fromthe
four sides of the main portion. The main portion 81 is provided with a -
15 circular through hole 83 that is so |located as to correspond to the
position of the bearing assenbly 52, and a %irtular through hole 84 that is
so located as to correspond to the position of an air filter, not 5 shown.
The holding seal 80 has its nmain portion 81 attached to substantially the
entire area of the? PRGNV Paf FoBUPPEResidedi th the adhesive |ayer 80d being
in contact with the casing 10. The circular 10 through hole 83 is | ocated
to face the bearing & s%ﬂ%F&n%Q.”%$ fReVBecbRBaRAPHYSBRPREBL 3320k 0L RE
casing 10, a cirgul COQVer .se 85 sealing a screw hole is attached to the

dhdrie %D ’%‘i%fee f)%%ri ng AsSeAPYr BN a0l T3 BeRPBd Wit hin

Lo 1
position corresponding 10 . .
wnd around the Tongrt v hal S5i oe of TR cS8F b 165 aneh  FEC oG Cudi nal
edge of the conty oloGincak thhoad 0 er surface, of the
seal i ng nenber 20 16 and t he Iong? tlﬁ%i‘%g c}gd%}gé o@gf%gy%%n Fof 2 revit

board. The extengeckiporty ofst 82, angd S2emp Wi ch 4 e ) ocat ed, gn fhe opposite
side of the extended portion 82a, are attached to tJhe HDOD as to w nd around

the other |ongitaudiima isd deitofed hen cas nend Qe Meo Otes 125, | #1gi t udi nal
edge of the control circuit board 12, and cover the outer surface of the

seal i ng nenber Ihemwbyt Helother tdlonginush nedresigerof pder comteol cgdrcuit

- 16 board. The extended portion 82d is attached to the HDD to w nd around
the shorter sid@aFGHE HsiMPU0 dHhs hetlshorda@reetged ék the ToONf1vbd
circuit gﬁard 12, and 5 cover the outer surface of the sealing nenber 16
and the storter BUGE O IURE cofthdl nakeis Wk griitel @xd eskdezl pos then 82e
is attached to the{l: HDE}rlto wi nd around the other shorter side of the casing
10, and cover t K& GRS Ys YRR i 11 & 1 hy widhiberhel scot®e Accor di ngl y,

the control circuit %oq{id 1_2s and %he casi nr? 10 are hel d by the hol ding seal
80 such that the conttdl* ¥ THIRRCDERFPHETs TaFsted 1L t HeoWwduntS sur f ace

11 with the pairr30f £ Re QpRosiNg. l1.9n itucﬂti | side edges and one shorter
edge | ocated on the 15 opposi ne%gﬁocfg:lont er}%b%nre% ‘?%gaqi et e 7@t of the
control circuit ¢peard 12, £xgljudigg sﬁ}or r.edge provided with the
connecting terninals 79, being _covers(ezgqby %geetﬁloﬁ d%fd'%géeéft g5 9%%e ¥dur
corners 0t the eaghkng 11 iclydi ngddie foyle crners of ddie 20 gcontrol
circuit board 12 are exposed to outsi de
a stator core, not shown, attached to the first shell
10a, and a plurality of coils wound around the stator
core. The stator core and the coils are located
outside the permanent magnet with a gap arranged
20 therebetween.
The carriage 26, which constitutes a head
actuator, is provided with a bearing assembly 52
that is fixed to the inner surface of the first shell
10a. The bearing assembly 52 has a pivot 53 that is
25 perpendicularly fixed to the inner surface of the

first shell 10a, and a cylindrical hub 54 that is

rotatably supported by the pivot 53 using a pair of



"W t hout being covered by the holding seal 80. As shown in FIG 1,
characters, patterns, etc. can be printed on the surface of the hol ding
seal 80 or the outer surface of the second | ayer 80b, that is, the 25
hol di ng seal works as a | abel. According to thus configured HDD, the

hol ding seal 80 is attached to the outer surface of the casing - 17 10
and the outer surface of the control circuit board 12. The control circuit
board 12 and the casing 10 are held by thelfol ding seal 80 such that the
control circuit board 12 is pressed to the nount surface 11 5 with at |east
two facing edges of the control circuit board being covered by the hol ding
seal 80. Thus, tPePER?DheraleeB¥eepdedi ondopft hbet pinotohBr ok Eikedi t
board 12 of Ionggvéﬁe strength if pLStected by the hoIding seal 80, which
can prevent rel eade peRfST, Shel hntOBrRYUkBolhx bRt RErpEr Pphehat édge

portion of the ¢ cjrecuit board. Even | he nunber of screws for
fixing the contr% %ﬁ%%u%%g%o%?% i%c?%gtﬁ%e¥gs%ﬁﬁm1@uF§lg@duc@HPsthéhe

control circuit égggg £an; be the hol di ng_seal 80, e HDD
can be further 15 niniatu#%z% ég&?%%ﬁ%?ngy?hglﬁﬁﬁb@?go?egﬁ?gméh?IEsfixing
the contra circuwd heardod2erdi gde, enpodi ment, the hol ding seal 80 has
the shield |layer 80c. Thus, the holding seal 80 can shield noise generated

fromthe inside of tImnéDinand:gd noise breakhag yoie sheainshde of the HDD
fromthe outside, which can inprove reliability of the HDD. The casing 10

has its four corawrendingg uthiory the {uwirscornesssednd hen mgintnsurfagg, 1l
rounded, and the control circuit board 12 arranged on the nount surface 25
has its four cordferan cutorofdteablppist yetoeddimg t Ao Ut hof &1 POLT T GRS FF
respectively. The four corners of the casing 10 including the exposed four
corners of - Tde 3@ nout aurierer i 1f vond | elirext dred hiod df nem pohé ORsb 78
for hoIdH@g t he (ilasin%36 Accordi ngly, the HDD can be nmounted to an

el ect ronitC devi ¢& By Kol TitRf HHRE fARROHo ety PR | onseTElng tdiboectbohng
into contact wt §j&§e contﬁgkacircui board 12. Thus, even if the control

circuit board 127 s made thi i DU SRt o e Dvereapped oh the
Cont ol i roui t SSATE T BHEVERTST 1T Ot Deid M U@ e fs portTen, °
not shown. A predetermined head load, brought about
by spring force of the suspension 60, is applied
15 to the magnetic head 24 in a direction toward the
surface of the magnetic disk 20. A voice coil 64,
constituting the VCM 28, is unitedly fixed to the
support frame 62,
The VCM 28, which rotates the carriage 26 about
20 the bearing assembly 52, includes a pair of yokes 63
which are fixed to the first shell 10a and face each
other with a gap provided therebetween, and a magnet,
not shown, which is fixed to the inner surface of one
of the yokes and faces the voice coil 64. When the
25 voice coil 64 is energized, the carriage 26 pivots

over the surface of the magnetic disk 20, leaving from

the retreated position shown in FIG. 3. Thereupon,



10 by nechani cal burden, and the HDD can be stably held w thout risking
peel -of f and breakdown of the control circuit board. The first and second
shells 10a and 10b that constitute the casing 10 are so supported as to
face 15 each other with a given gap defined therebetween by the support
posts 18 arranged on one of the shells. Therefore, if any external force
acts on the casing 10, the casing 10 and vari ous conponents arranged
therein can be prevented from bei ng danagedl Wth use 20 of the support
posts 18, noreover, screwi ng positions between the first and second shells
10a and 10b can be reduced in nunber, and assenblability and

mai nt ai nabi | ity & PROMYpEeVesad The Earposhapededpont ablies HDEdconstkuct ed
in this 25 manner_can be used as a recordi ng device for various electronic
devi ces such as %Fcﬁ%?Lm%ﬁnﬁﬁbﬁe?lﬂ¥g?@al Eagret hecvremaoeabbealapehsona

digital assista -1 (PDA), etc. In the first enbodi ment, the hol ding
seal 80 has itsn%%ﬁrw%ﬁéﬁi%ﬁl X%§t%%h%@etgl§%ﬁs§%%%}a}@?fthétéh?ﬁre ar ea

f th d g f.the 5 casing 10, and makes_its pl ural
oxt ended port 1 on il 2RI THEh o AR B TR LHRE Gt A6 anEEFebEdges of
the contral cirquidehnard, 1, dromihe,sisle plofhe second. gpip, surface.

80 nﬁ@ ?'s 10 n %

Al ternatively, the holding seal have 1 nma port 7 81 attached

to substantial | yrdthes£rdd rgosf €fo@ftd h&@%ﬁé@ét%é%@%@%ﬁ dy1}én lg}@é?' make

its plural extended portions wind around the sides e casli ng and the

edges of the sedtdll imisusidose 48 dxomide sbees ofudies SoaEok . Circuit
board. In the 15 enbodi nent, the hol ding seal 80 covers the three edges of

the control circuit bBeedrd®> Dbadhecchietsharol, conpeusés bgargnpol di ng
effect can be sufficiently realized by covering at | east two faci ng edges
of the control diemagn Hoarht 205 ABLsddwo i thd | Gindr touft{ze 10f i vide cat i ve
of the second enbodi ment, as a hol di ng nenber of the HDD, a nounting aid
120 may Bé used fidsttedh il tHa mldlifarseath8@hutiie parithars higodlohas a
body 122 in the shape of a rectangular frame that is fitted around the 25
outer peripheral®pdit§ St Bretife Hadh mP 10ns awtab 882 armextenadsit er

peri pheral portign of .the control circuit board 12, and four brackets 125

which are - 20 F1HE (B3t 1O Vorths SHIPeHEl o RL A IeNes02s| s

ol sty cally. 11 Con SO MErter i gl e ofd ofs Letedi by 10,
The body 5 122 has d; -Sect | ar into substantially a channel
and is arranged aroul?% t%Lcebslzaea %ég%r}%gmaer}@%s[ o cover % %‘f%e_é?o‘fl? e

SonG L0572 ek, 1 e P RN T UL I g oo
pivots from the inner peripheral portion of the
magnetic disk 20 to the retreated position located
around the outer peripheral portion of the magnetic
disk, the tab 72 engages with the ramp surface 73 of

20 the ramp member 70. Thereafter, the tab 72 is pulled
up by the inclination of the ramp surface, whereupon
the magnetic head 24 is unloaded. When the carriage
26 pivots to the retreated position, the tab 72 is
supported on the ramp surface 73 of the ramp member

25 70, and the magnetic head 24 is kept distant from the

surface of the magnetic disk 20.

The board unit 34 has a body 40a that is formed



+ 10 The respective brackets 125 are nade of rubber, synthetic resin, etc.
The respective brackets 125 are fitted on the respective corners of the
body 122 from outside. Each bracket 125 has a pair of engagi ng nmenbers 128
that extend fromthe top and bottom 15 portions of the corner of the body
toward the inside of the body, and a | eg nenber 124 that extends outward.
The pair of the engaging nenbers 128 face each other with a gap

t her ebet ween. These engagi ng nmenbers 128 aié@ so engaged with the casing 10
as to 20 sandwi ch the holding potions 78 thereof fromupward and from
dowmmward. At this time, the engagi ng nenbers 128 are engaged with the
casi ng 10 wi t holf coriigrimte rohreed @itrduthebcandr ohndi tbei bobigpandal?.
Each | eg nenber 124 js provided with a through hole 126 through 25 which a
screw for instal}s ng¥% HOO-29 baner ceeFbace @bvike EanspaskelA &Pat 130

is formed at one.sidewall_of the - 21  body 122. The flexible printed
circuit board 7&@/\%%‘# e&@enﬂ}??%nﬁnﬁ%lgb%ﬂ ofnNgi PEREY BbaFHreniand
configures a co i cable, is draw out, to oytside through the slit 130
of the body 122. gikﬁﬂgﬁ%ﬁs %%HHP%%%%%?%%nT?ep%? ¥ 68acon%6%eﬁ?§r6ther t han
the HDD arse sim/|are topt e e-{fi enbodi ment , . and, are indi cat ed
with the sane rel%‘rilrten%]e rtr}ﬁs'rsnear g{‘as%#afn%é%%%? I%ﬁlré&%?aﬁjaf?%ﬁgo}'fm% ch will be

om tted. 10 Acconding:ia; the SDRLonssucted as, JEscr | bed é‘#?é)ﬁfe%x%egﬁgﬁe

control circuit board 12 has its peripheral edge poriion covere

body 122 of the fmumntimg Bodly 126k . anthd Ses@ehesd &$qtorbenpresssdrbe the
nmount surface 11 of the casing 10. Thus, the peripheral 15 edge portion of

the thin controld4lcircuidnrboairet 1 ofhd oni clevi € &t rengtiBed s1pgot ected by
the nounting aid 120, which can prevent rel ease, peel-off, and breakdown of
t he peripheral &EdFenportich of the contiaje c26 cuitd bbardl sEvenedfrihe
nunber of screws 20 for fixing the control circuit board 12 to the casing
10 is redlced, tafd lcbamdlectistia Wrambamet be weadl 34 hehdobyht he mount i ng
aid 120. Moreover, the HDD can be further mniaturized by reducing the
nunber of screwd GRS XINRF tHOWONtFBIangsEwn Woararmn 258 28ndy at t achi ng

the nmounting aid 120 to the HDD, the HDD can be nounted to a desired
position in an SEATEHC i cd AN Hhide the extreriesd to

the control circuit board 12 is mounted on the bottom
surface of the body 40a of the board unit 34. The
15 connector 34c is exposed to the mount surface 11 of

the first shell 10a through an opening provided at the
first shell.

As shown in FIG. 2, FIG. 4, and FIG. 6, the

control circuit board 12 formed of a printed circuit

20 board is of a rectangular shape whose length and width
are substantially equal to those of the mount surface
11 of the casing 10. The mount surface 11 of the
casing 10 has formed thereon a circular convex surface
70a corresponding to the spindle motor 22 and a

25 circular convex surface 70b corresponding to the
bearing assembly 52. The control circuit board 12 is

provided with circular openings 72a, 72b corresponding



- 22 end of the flexible printed circuit board 76, which is provided with

connecting termnals 75, is held at a predeterm ned position by retaining
| ugs 132, the HDD can be electrically connected to an electronic 5 device
easily and reliably. It is to be understood that the present invention is
not limted to the precise enbodi nents descri bed above, and that various
changes and nodifications may be effected therein w thout departing from
the scope 10 or spirit of the invention: FUPther, various other inventions
may be made by suitably conbining the conponents described in connection
wi th the foregoing enbodi nents. For exanple, sone of the conponents
according to the@nwliswntex nayr becowi 18ed. 7Four t hespedbivakyconponent s
according to different enbodi nents may be suitably conbi ned as required.
For exanpl e, matBHidleOIo%he Her FortSehl ciscubt Pesrdi 2 edas onounted
above-described1§g?odinent, and can be selected variedly. Furthernore, the

shield | ayer of THE 1ol Wt kaY *hreirCorriedcompeNaiEBer 4 of 2 magnet i ¢
disks is not restricted t ne d can be increased accordi to need. The
di ameter of the érée{{gnnee? ea gﬁs?’k %%C?H?ﬁ‘s r]g%W?%t%lbmf%O%.%SPflﬁE‘ﬂ?g%%dOEan be
1.5 inch 2.5 dhghes. ; fr J e.control 25 circuit_board nay be
provi ded g%th a(%onnecfggyf%$ﬁﬁgﬁ%ﬁ% é@é%ﬁ%é&t?%% WA AR Xt 2P RaP " Bevi ce

nstead of a confiechidig. GARIE, cnerdde. WRTEIS GhAL MDA S q Los Adi sk dri ve

conprising: a casing having a nount surface on an e I OF surface thereof;

5 a di sk-shaped geoal di Qo detidiRat angethd ybhe: Sash NOxt &r 95 Ve FPLOT
whi ch supports and rotates the recording nedium and is arranged I n the

casing; a head viti clorperdtordretd nftos nedrid pig essimond ps 19, t hengecor di ng
medi um a head actuator arranged in the casing and configured to novably
support the head latinoye it dreadi relit iveatd Thel s edodwh Nfr o ddhidl o8
control circuit board arranged to overlap the 15 nount surface of the
casing; &fd a hahhly Tisfrerofatthr eantrl hel casingosorasli2p andersat | east

a portion of the erkfhery,of the control circuit board, and hol di ng at
| east the porti G VLS5 Perlt phetyrilithe ebmemtee: irai tebobrall 20780 t he

ount surf ace. at the extended end thereof. The control circuit

board 12 has its four corners cut off obliquely such
that the respective cut-off lines form angles of 45

15 degrees relative to the respective sides, forming
cut-off portions 77.

Thus formed control circuit board 12 is arranged

to be overlapped on the mount surface 11 of the casing
10, and fixed to the first shell 10a using a plurality

20 of screws. At this time, the four sides of the
control circuit board 12 fit in with or agree with
the four sides of the mount surface 11. The convex
surfaces 70a, 70b formed on the mount surface 11 are
arranged within the openings 72a, 72b of the control

25 circuit board 12. The connector 71 mounted on the
control circuit board 12 is connected to the connector

34c of the board unit 34.



+2. disk drive conprising: a casing having a nount surface on the exterior
surface thereof; a disk-shaped recording mediumarranged in the 25 casing;
a drive notor which supports and rotates the recording nedium and is
arranged in the casing; - 24 a head which perforns information _
processing for the recording nedium a head actuator arranged in the casing
and configured to novably support the head and nove the 5 head relative to
the recording nmedium a control circuit-boakd arranged to overl ap t he nount
surface of the casing; and a holding seal adhered to the control circuit
board and the casing, covering a at least a portion of 10 a periphery of
the control circuit bbagdcvb-hpéfdrartienst 7Théopoeti eh bhet fieuperi phery to
t he mount surface. 3. The_disk drive according to claim2, wherein the
hol di ng seal is @UMFed ¢b WAdTarbEipd £hecubtobperdsy?faessespontie contr ol

circuit board and the c ingéoand coggrs at | east two opposing side edges
[

s
of the control ci?cuit bBAF dSOUNCHReOH ERe PPVRE aBBBFaFAgLto EREPRATS,

wher ei n tively. Thus, the four corners of the mount surface
5 11 are exposed to outside without being covered by the
control circuit board 12. The four corners of the
casing 10 including the exposed four corners of the
mount surface 11 configure holding potions 78 for
holding the casing without coming into contact with
10 the control circuit board 12.

As shown in FIG. 1, FIG. 4, and FIG. 5, a holding
seal 80 is adhered to the outer surface of the casing
10 and the control circuit board 12. The holding
seal 80 serves as a holding member, and has first

15 and second layers 80a, 80b made of polyethylene
terephthalate, a shield layer 80c arranged between the
first and second layers, and an adhesive layer 80d
formed on the outer surface the first layer, which are
layered, as shown in FIG. 7. The shield layer 80c is

20 formed of evaporating aluminum.

As shown in FIG. 1, FIG. 4, FIG. 5, and FIG. 6,
the holding seal 80 unitedly has a rectangular main
portion 81 with its dimensions made to correspond to
those of the second main surface 13 of the casing 10,

25 and a plurality of extended portions 82a, 82b, 82c,
82d, 82e extending from the four sides of the main

portion. The main portion 81 is provided with a



"the control circuit board is of a generally 20 rectangul ar shape and has
connecting termnals arranged al ong one side thereof, and the hol ding seal
covers two opposing side edges of the control circuit board excluding said
one side of the control circuit board. 25 5. The disk drive according to
claim2, wherein the casing has a first main surface configuring the nount
surface, and a second nmai n surface opposed - 25 to the first main
surface, and the hol ding seal is adhered téScover the second main surface
and two opposite sides of the casing, and the portion of the periphery of
the control circujt board. 5 6. The disk drive according to claim 2,
wherein the casifyrFeld¥ Bhyewehraheler @3t bhgll 4 shapecahddhas tour rounded
corners includiqg corners . of the mount surface, and the control circuit

board is of a g€ %?5??9°ﬁ% ?%c?%ﬁg@?%%téﬂ%p%faﬁﬁehﬁ@aFéUE apgesbwi SR/ ar e
Corpers cut of f 2 auer b T 8RB e Bate nie Ot cEnape e athe Raun

corners cut off obliquéely So as

surface. 7. The di sk, frdy, cox dj im2. wherein_15 the casing has
a first shell, and a sec&%a%ghgéF{$%a%8?££g%H;?Fa%%ealﬁsf% t?ﬁCenP%e first
shel | and sconfi dk@ent he casing together with the first shell, and the

first and second shells having peripheral edge portions facing each other,

20 the casing has a seméinglaeneschhagoi sauoupd RRoHNdstRe Regipheral edge
portions of the first and second shells to seal the peripheral edge

portions to eacheitdmhied and 4iies hoh e Ayl geahe | Snadher gdet 0ooverkap the 25
sealing nenber. 8. The disk drive according to claim2, wherein the hol ding
seal has a shielstd@ayedrnain-s@bface 13 with the adhesive layer 80d
being in contact with the casing 10. The circular
10 through hole 83 is located to face the bearing
assembly 52. At the second main surface 13 of the
casing 10, a circular cover seal 85 sealing a screw
hole is attached to the position corresponding to the
bearing assembly 52, and is located within the through
15 hole 83.
The extended portion 82a is attached to the HDD
to wind around the longitudinal side of the casing 10
and the longitudinal edge of the control circuit board
12, and cover the outer surface of the sealing member
20 16 and the longitudinal edge of the control circuit
board. The extended portions 82b and 82c, which are
located on the opposite side of the extended portion
82a, are attached to the HDD as to wind around the
other longitudinal side of the casing 10 and the other
25 longitudinal edge of the control circuit board 12, and
cover the outer surface of the sealing member 16 and

the other longitudinal edge of the control circuit



9. The disk drive according to claim2, wherein the holding seal has a
surface on which a label is printed. 10. The disk drive according to claim
1, 5 wherein the casing and the control circuit board are each of a
general ly rectangul ar shape and each have a | ongitudinal |ength of
approximately 32 mm a width of approximtely 24 mm and wherein the
conbi ned thickness of the casing and the control circuit board 10 is
approximately 3.3 mm 11. The disk drive aébording to claim1, wherein the
recording nmediumhas its dianmeter set to be 0.85 inch. 12. The disk drive
according to claim?2, 15 wherein the casing and the control circuit board
are each of a géﬁ%%%#iy rect angul ar shape and each have a | ongi tudi nal
| engt h of approxinatelg 32 nm a w dth, of agprpxinatel 24 mm and wherein
the conbined thickness 'ofe¥hendedi Rgrtinm Bpe EontEbrcledctipt thealBD20 is

approximately 3.3 mm_13. The disk drive accprding to claim2, wherein said
hol di ng seal is tgodhwelrrtlad ?%O%rh%stf}é%tg%?ﬁ/elf R ARt 7T etPRur et ot O atnfleast

one of said contygl Gigouif Hoal do).fan&éaég?ﬁlggjé)r}?jerr%%%tlg%?%g%gl?i sk drive

havi ng a casing having a nount’ surface on he?®%f, a

di sk-shaped reCQﬂQhﬂQ'ﬂ?ﬁiéwﬂégréﬁEE%kérbfr§ﬁ§a§égiﬁp? fefber 2 ArLY§ MOtOr

whi ch supports and rotates the recording nmedium an s arranged in'the

casing, a head whichmerdar madafof Matd ok dr OSESSE AL O L hey recpgdi ng
medium a head actuator arranged in the casing and 5 configured to novably

support the head:sarehdmy editel dieaghd ef atd veadied hes recOrEhNg: egi M and a
control circuit board arranged to overlap the nount surface of the casing,

a nethod of secwiownd Hheanthat shorcist dioss bf oclidecLashdglConPsdsi ng t he
step of: 10 adhering a holding seal to at | east a portion of the control
circuit board afPhfe twsiaiesadwr fateliof Seal seoMiorg nuerabet eb6t a portion
of a periphery of the control circuit board to hold the control circuit

boar d tolghe mount sftFERE BTt he Easieeptrol circuit board 12 and the

.A L. A9h. A h% A9h. ALL. ﬁ‘ﬁo{ % A9h. AL{ 9. A&{. A&U. A9{ % A9{. A" {9. A h

A h% A9{ % A h9.BHIE n’ &4 DAL Raies Acldingyseabre dueush iEhgt

the control circuit board 12 is pressed to the mount
surface 11 with the pair of the opposing longitudinal
side edges and one shorter edge located on the

15 opposite side of the connecting terminals 79 of the
control circuit board 12, excluding one shorter edge
provided with the connecting terminals 79, being
covered by the holding seal 80. The four corners of
the casing 10 including the four corners of the

20 control circuit board 12 are exposed to outside
without being covered by the holding seal 80.
As shown in FIG. 1, characters, patterns, etc. can be
printed on the surface of the holding seal 80 or the
outer surface of the second layer 80b, that is, the

25 holding seal works as a label.

According to thus configured HDD, the holding

seal 80 is attached to the outer surface of the casing
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1TI0%& ()-1 ,/10%& ()- s9- 109%& () -
c_=!"9"109%8& ()pct MM /&ide -3IOUBEK ) of 10he thin control circuit
board 12 of low device strength is protected by the
holding seal 80, which can prevent release, peel-off,
10 and breakdown of the peripheral edge portion of the
control circuit board. Even if the number of screws
for fixing the control circuit board 12 to the casing
10 is reduced, the control circuit board can be stably
held by the holding seal 80. The HDD can be further
15 miniaturized by reducing the number of screws for
fixing the control circuit board 12.

In the embodiment, the holding seal 80 has the
shield layer 80c. Thus, the holding seal 80 can
shield noise generated from the inside of the HDD and

20 noise breaking into the inside of the HDD from the
outside, which can improve reliability of the HDD.

The casing 10 has its four corners including the
four corners of the mount surface 11 rounded, and the
control circuit board 12 arranged on the mount surface

25 has its four corners cut off obliquely to form the

cut-off portions 77 respectively. The four corners of

the casing 10 including the exposed four corners of
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for holding the casing. Accordingly, the HDD can be
mounted to an electronic device by holding the four
holding potions 78 without coming into contact with
the control circuit board 12. Thus, even if the
control circuit board 12 is made thin, and is ‘arranged
to be overlapped on the entire area of the mount
surface 11 except its four corner portions, the
control circuit board is prevented from being affected
by mechanical burden, and the HDD can be stably held
without risking peel-off and breakdown of the control
circuit board.

The first and second shells 10a and 10b that
constitute the casing 10 are so supported as to face
each other with a given gap defined therebetween by
the support posts 18 arranged on one of the shells.
Therefore, if any external force acts on the casing
10, the casing 10 and various components arranged
therein can be prevented from being damaged. With use
of the support posts 18, moreover, screwing positions
between the first and second shells 10a and 10b can be
reduced in number, and assemblability and maintain-
ability can be improved.

The card-shaped, portable HDD constructed in this
manner can be used as a recording device for various
electronic devices such as a cellular phone, digital

camera, video camera, personal digital assistant

10
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(PDA), etc.

In the first embodiment, the holding seal 80 has
its main portion 81 attached to substantially the
entire area of the second main surface 13 of the
casing 10, and makes its plural extended portions wind
around the sides of the casing 10 and the edges of the
control circuit board 12 from the side of the second
main surface.

Alternatively, the holding seal 80 may have its
main portion 81 attached to substantially the entire
area of the control circuit board 12, and make its
plural extended portions wind around the sides of the
casing 10 and the edges of the second main surfa¢e 13
from the side of the control circuit board. 1In the
embodiment, the holding seal 80 covers the three edges
of the control circuit board 12. On the other hand,
circuit board holding effect can be sufficiently
realized by covering at least two facing edges of
the control circuit board.

As shown in FIG. 8 to FIG. 10 indicative of the
second embodiment, as a holding member of the HDD,

a mounting aid 120 may be used instead of the holding
seal 80. The mounting aid 120 has a body 122 in the
shape of a rectangular frame that is fitted around the
outer peripheral portion of the casing 10 as well as
around the outer peripheral portion of the control

circuit board 12, and four brackets 125 which are
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is made of elastic material such as rubber, synthetic
resin, etc., and is elastically fitted around the
outer peripheral portion of the casing 10. The body

5 122 has its cross-section formed into substantially

a channel, and is arranged around the sealing member
16 to cover the sides of the casing 10 as well as the
edges of the second main surface 13 of the casing 10
and the edges of the control circuit board 12.

10 The respective brackets 125 are made of rubber,
synthetic resin, etc. The respective brackets 125 are
fitted on the respective corners of the body 122 from
outside. Each bracket 125 has a pair of engaging
members 128 that extend from the top and bottom

15 portions of the corner of the body toward the inside
of the body, and a leg member 124 that extends
outward. The pair of the engaging members 128 face
each other with a gap therebetween. These engaging
members 128 are so engaged with the casing 10 as to

20 sandwich the holding potions 78 thereof from upward
and from downward. At this time, the engaging members
128 are engaged with the casing 10 without coming into
contact with the control circuit board 12. Each leg
member 124 is provided with a through hole 126 through

25 which a screw for installing the HDD to an electronic
device can pass.

A slit 130 is formed at one sidewall of the
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configures a connecting cable, is drawn out to outside
through the slit 130 of the body 122.

5 In the second embodiment, parts or components
other than the HDD are similar to those of the first
empbodiment, and are indicated with the same reference
numerals, and detailed explanation of which will be
omitted.

10 According to the HDD constructed as described
above, the control circuit board 12 has its peripheral
edge portion covered by the body 122 of the mounting
aid 120, and is so held as to be pressed to the mount
surface 11 of the casing 10. Thus, the peripheral

15 edge portion of the thin control circuit board 12 of
low device strength is protected by the mounting aid
120, which can prevent release, peel-off, and
breakdown of the peripheral edge portion of the
control circuit board. Even if the number of screws

20 for fixing the control circuit board 12 to the casing
10 is reduced, the control circuit board can be Stably
held by the mounting aid 120. Moreover, the HDD can
be further miniaturized by reducing the number of
screws for fixing the control circuit board 12.

25 By attaching the mounting aid 120 to the HDD,

the HDD can be mounted to a desired position in

an electronic device with ease. Since the extended
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It is to be understood that the present invention
is not limited to the precise embodiments described
above, and that various changes and modifications may
be effected therein without departing from the scope
or spirit of the invention. Further, various other
inventions may be made by suitably combining the
components described in connection with the foregoing
embodiments. For example, some of the components
according to the embodiments may be omitted. Further,
the components according to different embodiments may
be suitably combined as required.

For example, material of the holding seal is not
restricted to above-described embodiment, and can be
selected variedly. Furthermore, the shield layer of
the holding seal can be omitted. The number of
magnetic disks is not restricted to one, and can be
increased according to need. The diameter of the
magnetic disk is nof restricted to 0.85 inch, and can.
be 1.5 inch or 2.5 inches. Furthermore, the control
circuilt board may be provided with a connector for
making a connection with an external device instead of

a connecting cable.
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1. A disk drive comprising:

a casing haviné a mount surface on an exterior
surface thereof;

5 a disk-shaped recording medium arranged in the
casing;

a drive motor which supports and rotates the
recording medium, and is arranged in the casing;

a head which performs information processing for

10 the recording medium;

a head actuator arranged in the casing and
configured to movably support the head and move the
head relative to the recording medium;

a control circuit board arranged to overlap the

15 mount surface of the casing; and

a holding member attached to the casing so as to
cover at least a portion of the periphery of the
control circuit board, and holding at least the
portion of the periphery of the control circuit board

20 to the mount surface.

2. disk drive comprising:

a casing having a mount surface on the exterior
surface thereof;

a disk-shaped recording medium arranged in the

25 casing;
a drive motor which supports and rotates the

recording medium, and is arranged in the casing;
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the recording medium;
a head actuator arranged in the casing and
configured to movably support the head and move the
5 head relative to the recording medium;
a control circuit board arranged to overlap the
mount surface of the casing; and
a holding seal adhered to the control circuit
board and the casing, covering a at least a portion of
10 a .periphery of the control circuit board to hold at
least the portion of the periphery to the mount
surface.
3. The disk drive according to claim 2, wherein
the holding seal is adhered to wind around the
15 outer surfaces of the control circuit board and the
casing, and covers at least two opposing side edges of
the control circuit board.
4. The disk drive according to claim 3, wherein
the control circuit board is of a generally
20 rectangular shape and has connecting terminals
arranged along one side thereof, and
the holding seal covers two opposing side edges
of the control circuit board excluding said one side
of the control circuit board.
25 5. The disk drive according to claim 2, wherein
the casing has a first main surface configuring

the mount surface, and a second main surface opposed
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to the first main surface, and the holding seal is
adhered to cover the second main surface and two
opposite sides of the casing, and the portion of the
periphery of the control circuit board.

6. The disk drive according to claim 2, wherein

the casing is of a generally rectangular shape
and has four rounded corners including corners of the
mount surface, and

the control circuit board is of a generally
rectangular shape and has four sides which are aligned
with the respective four sides of the mount surface,
and has four corners cut off obliquely so as to expose
the four corners of the mount surface.

7. The disk drive according to claim 2, wherein

the casing has a first shell, and a second shell
that is so arranged as to face the first shell and
configures the casing together with the first shell,
and the first and second shells having peripheral edge
portions facing each other,

the casing has a sealing member that is wound
around the peripheral edge portions of the first and
second shells to seal the peripheral edge portions to
each other, and

the holding seal is adhered to overlap the
sealing mémber.

8. The disk drive according to claim 2, wherein

the holding seal has a shield layer.

"6
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9. The disk drive according to claim 2, wherein
the holding seal has a surface on which a label is
printed.

10. The disk drive according to claim 1,

5 wherein the casing and the control circuit board are
each of a generally rectangular shape and each have
a longitudinal length of approximately 32 mm, a width
of approximately 24 mm, and wherein the combined
thickness of the casing and the control circuit board
10 is approximately 3.3 mm.

11. The disk drive according to claim 1, wherein
the recording medium has its diameter set to be
0.85 inch.

12. The disk drive according to claim 2,

15 wherein the casing and the control circuit board are
each of a generally rectangular shape and each have
a longitudinal length of approximately 32 mm, a width
of approximately 24 mm, and wherein the combined
thickness of the casing and the control circuit board
20 is approximately 3.3 mm.

13. The disk drive according to claim 2, wherein
said holding seal is adhered to substantially the
entire surface of at least one of said control circuit
board and said casing.

25 14. In a disk drive having a casing having

a mount surface on the exterior surface thereof,

a disk-shaped recording medium arranged in the casing,
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a drive motor which supports and rotates the recording
medium, and is arranged in the casing, a head which
performs information processing for the recording
medium, a head actuator arranged in the casing and
5 configured to movably support the head and move the
head relative to the recording medium, and a control
circuit board arranged to overlap the mount surface of
the casing, a method of securing the control circuit
board to the casing comprising the step of:
10 adhering a holding seal to at least a portion of
the contrel circuit board and the casing, said holding
seal covering at least a portion of a periphery of the

control circuit board to hold the control circuit

board to the mount surface of the casing.



