; e3e{ @x2235. 351 666T@V] < TITLE OF THE | NVENTI ON *@00002* DI SK DRI VE
" STRUCTURE HAVI NG HOLDI NG PORTI ONS FOR PROTECTI NG A CONTROL

BACKGROUND OF THE INVENTION 5 This invention relates to a dMﬁW"MWWl ng
a disk for use as a recording nedium In recent years, disk drives, such as
magnetic di sk drives, optical disk drives, etc., have been widel"*i8ed as
external recording devices or inmage 10 recordi ng devices for s. A
magnetic disk drive, as a disk drive, general Iy conprises amﬁ&@awm,mn
box- shaped casi ng. The casi ng houses a magnetic di sk, spind A
magneti ¢ heads, head actuator, voice coil notor, board unit, et %0005
Described in Jpn. Pat. Appln. KOKFLPURF i TRE| BMVEMTION01- 210058 is a

magneti ¢ di sk dg§v2$g%ﬂ;Ep s the formof_ a thin card and can be | oaded into
a card slot of &% \ BRE {5V NG D TN P RRIFERNR AR magnet i ¢

di sk drive of thy t e i nher 20 and smaller than a

convent i onal ongk&¥§%ﬁ§£gy?%f§5ﬁigﬁhréikéuiT\EQA%Rw conponents are nounted

on a pl ate-shaped base, a SUpEQEkGﬁbﬁﬁ%.b% &héeﬁgg%ygq§ﬁperipheral edge of
o e

t he base, and a pl ate-shaped top cover s a support frane.

purther, 25 a . printahd reildnooi ddr.roealed, ol ihepaskside, of the

base, and an I/F connector on the circuit board i s posi i oned™and? hel d by
means of a dedi cate K ipdMGise -as? a TRIBIG QY txﬁl@dﬁ]&mpo” frame.

M ni aturization of magnetic disk drives has Tecently been pronoted so that

they can be used as recaratiarg unidiss fofi sk Widefeyard @ty of glesieonic 5
devices, particularly for conpact electronic devices. For exanple, in a

magneti c di sk ddiw& wirtitvetshe offitaretlerdiofk aldiwds | ager, thare hdéagh, a
printed circuit board stacked on the outer surface of a casing can be
reduced to smal Mddetliyamseide agr e tefrnaie rmaderd ikl sieviases ofr tiwagasi ng.
However, .in a magneti c di sk

10 recording devices for computers.

A magnetic disk drive, as a disk drive, generally
comprises a rectangular box—shapéd casing. The casing
houses a magnetic disk, spindle motor, magnetic heads,
head actuator, voice coil motor, board unit, etc.

15 Described in Jpn. Pat. Appln. KOKAI Publication
No. 2001-210058 is a.magnetic disk drive that has the
form of a thin card and can be loaded into a card slot
of a personal computer, for example. The card-shaped
magnetic disk drive of this type must be made thinner

20 and smaller than a conventional one. To meet this
requirement, various components are mounted on a
plate-shaped base, a support frame is fixed on the
peripheral edge of the base, and a plate-shaped top
cover is attached to the support frame. Further,

25 a printed circuit board is located on the backside

of the base, and an I/F connector on the circuit board

is positioned and held by means of a dedicated fixing



drive with the diameter of a disk snmaller than 1 inch, as a casing is

" reduced in size, the outer surface of the casing for nounting a printed
circuit board is also reduced. Thus, to provide roomfor the necessary 15
integrated circuits and there interconnections, it is necessary for the
printed circuit board to occupy al nost the whole area of the outer surface
of a casing to which the printed circuit board is secured. In a smal
magnetic disk drive, the thickness of the whole 20 di sk drive nust be made
thin, and a printed circuit board itself nust be nmade thin and becones
fragile. Wien it is necessary to handle the small disk drive or to secure
the di sk drive &&&l tF di PRt fimaise therein, the printed circuit
board 25 is likely tq be damaged., This_is because the printed circuit board
overlays substanti al I'y" 4 Ent 73t Yut @ﬁﬁ?%ﬁ%ﬁcﬁl%hégﬁa hidhazand any
hol di ng nechani gy contacting t wi |l necessarily al so

- e casin
contact the print SE G REE h ER W HRE 9 Iaa'ia}tgéﬂ}wycéi?srb Rfa t3° same. The

printed circuit : el or broken at_.the four corners.
BRI EF SUMVARY @ﬁ%ﬁrﬁl@éﬁ{ﬁl oy %ﬁ”ggacé“ﬁgjaenrcevavﬁ’teﬁcyerﬂfoa‘? FHELHEC t he
inventions ther @evs d¥QVigsd 5 i rd r ngprﬁs
rect angul ar box-shaped casi n&%r%vﬁgﬁgogb%{ﬁﬁgﬁﬁye r ectr{éLndglr}%avfi%%sa'ped
mount i ng surfaceort keae@sieg 110 hawgma & Ak Hdive Behansm and a
substantially rectangul ar shaped control circuit board nmounted on the
mounti ng surf aceliefettee cdsiangliskhd ety alhai ricuincjoar has pur si des
substantially aligned with the four sides of the nounting surface, and four
15 corners receS3&gWwiitt Iposeshedtacked v ddrenenseof e qveunifi ng s frage
such as to expose the four corners of the nmounting surface. The corners of
the casing, whi AT RE Feeuase ftoursmadpesed heor ridrs aofeat hef Mountdutgeisur f ace,
constitﬁ%g hoIdin% portiaons for holding the 20 casing. In accordance with
ot her embddi ment¥IEPENEL MenGasH "% -he HOvey a3t ovinded ma adiegk adrd vk havi ng a
rect angul ar box-shaped .casing having a substantially rectangul ar shaped
J319R gﬁ% ﬁg%éaﬁ

nmounting surface; 3 di" 3Eetetordi iy Tedi SRS dddn i tielvasi ng;
a drive notor ikch i ranged in the .casi,ng, and supports d rotates the
recor di ng nediﬁ%% g ﬁ%gg%ﬁh?%h%gg &S5 8L Sl}gﬁ %ﬁﬁf i o § 1R

recordi ng nedi u%eacgg%‘g{ga%gfagn%gﬁ%#%gis%trﬁrn%\éidd%q\%ctnuﬁtt?g)g%ga r}t , and

supports the head for enent , e hea t he

recording medi uem sndeausubst ankial | o e6hangi 30n $AIPGY Lol iy oul t

board nounted on the nmounting surface of thé casing. Four corner

casing, 38i ch i nakudeatln cOLeen® OhnILHIMNLIAGAUHALS; Ale runded in a

shape of arc; and the control circuit board has four sides substantially

aligned with theet@sbattly Soteshef pirhe teRURLiMREG 1$ULRAGR tNGIQYy corners
cut obliquely to expose the four corners of the nmounting surfacé. In
accordance wi t haympsot hbe ehbdei merbs odf thie ouneentsiaifadeherre d ks osed
a method of protecting
to which the printed circuit board is secured. 1In a
small magnetic disk drive, the thickness of the whole
20 disk drive must be made thin, and a printed circuit
board itself must be made thin and becomes fragile.
When it is necessary to handle the small disk
drive or to secure the disk drive casing to an
apparatus for use therein, the printed circuit board
25 is likely to be damaged. This is because the printed

circuit board overlays substantially the entire outer

surface of the casing, and any holding mechanism



15 ,a control circuit board in a disk drive by providing a relatively thin
rect angul ar box-1i ke casing into which nechani cal and el ectrical conponents
of a disk drive are housed, including a recording nmedium an outer surface
of the casing serving as a nounting surface; 20 providing a control circuit
board having substantially the same size and shape as the nounting surface;
cutting corners of the control circuit so that when the control circuit
board is nounted on the nmounting surface, cormer portions of the nounting
surface are 25 exposed; and nmounting the control circuit board on the

mounti ng surface mhile,aliggjng the control circuit board to substantially
overl ay the nmouftdVgEirihdde casifg prilEF THESeR T ION O THEOSRVERAL VI EWS

OF THE DRAW NG The accaonpanyi.ng dr.aw ngs, whjch are jncorporated in and
constitue a par}hgf ptrﬁ@rg)seﬁgcqu&é’dﬁ (Pr?,ag‘iq IEUEC{ ratlel e et $s @ fdamage

i nvention, and r 5.mith t.h neral .description given above and the
det ai | ed descri %&?%%q%f tf?geer%ol&]etr%ﬁtcslrgq%qns% B VT PRt At he
principles of the ipventian. .G S erspective view showi ng a hard
di sk drive (hereina t%% r%&eﬁﬂgj%g?%ﬂ$€%§%g%mcording to 10 a first

enbodi meng of the invention;gdH é@ﬂﬁg§q|@gpﬁg@gﬂv@ﬁﬁff5§tive view of the
S

HDD; FIG 3 is an expl oded perspective view show ng a casing and the

internal structure oftr heddManke RliGh Lrisod REIEPESE | e Viméé@%\égpg the
control circuit board side of the HDD;, FIG 5 is a sectional view of the

HDD t aken al ong thiewe V-sVpafovElded & sk diﬂﬁbESﬂXﬂ@ﬁk%ﬁidﬁﬁP@ﬁg&ﬁ@omﬁng an
HDD 20 according to a second enbodinent; FIG 7 is an expl oded perspective
vi ew showi ng a rectangular box-shaped casing having a substantially
rectangular shaped mounting surface, the casing
10 housing a disk drive mechanism; and a substantially
rectangular shaped control circuit board mounted on
the mounting surface of the casing. The control
circuit board has four sides substantially aligned
with the four sides of the mounting surface, and four
15 corners recessed with respect to the corners of the
mounting surface such as to expose the four corners
of the mounting surface. The corners of the casing,
which include the four exposed corners of the mounting
surface, constitute holding portions for holding the
20 casing.
In accordance with other embodiments of the
inventior, there is provided a disk drive having
a rectangular box-shaped casing having a substantially
rectangular shaped mounting surface; a disk-shaped
25 recording medium provided in the casing; a drive motor

which is arranged in the casing, and supports and

rotates the recording medium; a head which processes



the HDD according to the second enbodinment; FIG 8 is a partially broken
side view of the HDD according to the second enbodinent; 25 FIG 9 is a

per spective view showi ng an HDD according to a third enbodi nent of the
invention; and FIG 10 is a perspective view showing an HDD - 6
according to a fourth enbodi nent of the invention. DETAI LED DESCRI PTI ON OF
THE | NVENTI ON HDDs according to enbodi nents of this invention wll now be
described in detail with reference to 5thé acconpanying drawi ngs. As shown
in FIG 1 and FIG 2, an HDD conprises a casing 10, and a control circuit

board 12. The casi 10 is substantially rectangul ar box that houses
vari ous rrenbers,“bﬁké‘}?%qr} IR it i Rk 4@ meduimher dieadiachoardr 12 i s

nount ed on the tiecrh siurface jglerf%h,e casing 10. The casing 10 and contr ol
circuit board 12are for B¢ P | GHYS D4 FRA Wi PO B Bhemierd 3. 3

mm t hi ck i ncl udi I.ckness, of the casin nd, circuit board. 15 As

shown in FIGS. anybgz,etn{ghngc'czfsridngmolvfﬁ hat® Jb%scfi"’fjtﬁcl'ésrefsﬁée‘btbd’i/o of@n HDD

i ncl udes first S8E |l s. 0 I have substantially

equal di nensi ongﬁ%The gﬁ%l i s 1"{5@' ;aggj i%cbg%br%as%ls&ﬂ;lr% ira%%/ar?%%faaﬂgul ar

metal lic struct wrepdpddnt 20 idewald $ 4 gr?éltgbﬁ&?poerFtﬁﬁ’ee n?c%fr%@feral edge
0

portions. The first and second shells 10a an are arrange t9ce each

other and are opposedd ®feath Adwmgm t hrdyQaR, et veelr tﬁ}?é“cﬂ%sfi d by the

t hi ckness of sidewalls 10c, 10d. A belt-shaped 25 sealing nenber 16 is
wound around t he/hdutreri rsinface hef ddreevidennldise Huntld afuthe-shells 10a
and 10b so that the sidewalls 10c, 10d are seal ed together. The

rect angul ar box reasideg 10 ias sbere quUf ed s alibwehe Hunthail amsaface of the
first shell 10a forns a rectangular nmounting surface 11. Four corners of
the casing 10 | ROREE Agst HOusneés das tshi strunitiianig 15 ssllirdrese Wit tarehe ounded
i ke arcgl ther@ib\(;l preventi r}fg t he sealing nmenber 16 wound around the

peri pher &P edge f05t iSdHiSSt . Ath&heaSiovg tLaF o ivsieng advefgatt byo trkeer sor ner s
of the casing, %Ql% E}tbﬁventi ng . deterioration of air-tightness due to
slipping of the SealPidWEmieltC FEPSFEHINE FE3ts cranets &% died on t he
peri pher al edgemggglttii?lg Q rtfhe i nside of the casing 10. Each post has a

proxi mal end that 1s Ti’xe £6 the inner surface of the first shell 10a. It

is set SUbStantial|yIBe%@%3¥d§de'Jf%ﬁty%€rggﬂéfﬂgggg;iﬁgnégm%giggé

invention, there is disclosed a method of protecting

15 a control circuit board in a disk drive by providing a
relatively thin rectangular box-like casing into which
mechanical and electrical components of a disk drive
are housed, including a recording medium; an outer
surface of the casing serving as a mounting surface;

20 providing a control circuit board having substantially
the same size and shape as the mounting surface;
cutting corners of the control circuit so that when
the control circuit board is mounted on the mounting
surface, corner portions of the mounting surface are

25 exposed; and mounting the control circuit board on the
mounting surface while aligning the control circuit

board to substantially overlay the mounting surface.



15 shell 10a. A screw hole is fornmed in the nounting surface 11 at the
positions of each support post 18, and extended into the support post. The
casing 10 houses a magnetic disk 20, spindle notor 22, magnetic head 24,
carriage 26, voice coil 20 notor (hereinafter referred as a VCM 28, ranp
| oad nmechani sm 30, el ectromagnetic latch 32, and board unit 34. The
magnetic disk 20 has a dianeter of, e.g., Q.85 inches and serves as an

i nformation recordi ng medium The spindle Mot Or 22 serves as a drive notor
25 that supports and rotates the nmagnetic disk 20. The nagnetic head 24
wites infornatign in and reads it fromthe disk 20. The carriage 26
supports the  PHrEFBERERLETRENGCSa THE SHYEEAENY IWSh OFc §HEC DRAH IiNge
magneti c di sk 20. The,VCM 28 rotates a d‘FositLoqggghe carriage 26. The
ranp | oad nechani sm eunalcocaod%palrﬁ’elnrﬂag%@ DHad' DR PEE pRETTRMEAECR

di stance from 5.the npgnetd sk 2 en head i.s.noved to the
peripheral portion of %%%%ﬁ%ﬁ@%%lagﬁ%ﬂ%fgipﬁﬁhﬁﬁﬁﬁﬁ§9q%ﬁ%ﬂp82 hol ds t he
carriage 26 in qlmagﬂygggjéayggddgﬁt'Hy%t%ﬁgcg nit- 34 h e and
the like. 10 The spindl e notor 212 'S Srmunte on t rét%%ﬁ’s?asnsﬁe%gael aPTCrThe
motor 22 Bas a spithdltee3Gendtiaah dess drippd drd AN S el SHDSEANtiAl | Y
perpendi cul ar to the inner surface of the firiﬁ shel | 10a. Ankgitended end
of the spindle a&tiasilfeidxekdas&i@t&&ewih@%dbo&%&ﬁwﬁ]ﬂ&l fdei g, screw
37 that is screwed into the second shell from outside. us, the spindle 36
i s supported by seheef itostexarid isetord shieldis1kla and nkOh fuamikat h sides. A
bearing (not shown) rotatably supports a rotor 20 on the spindle 36. A
second- shel | -si de end'Ifortli ars of Hevspesttove onistw taltesi rey ol hrard i 43.
The magnetic disk 20 is coaxially fitted on the hub 43. Aclanp ring 44 is
fitted on an endtpdft i B L6f "R Sfuly o£3 r neseresbyarh 6I0d g adverd imert o
peripher§b edge p%tti n of 25 the disk 20. Thus, the disk 20 is fixed to
the rotof so thit It SEafPOLRMENthOdgtlie 'Wa 4B rotor. A ring- shaped
per manent magnet (no own), is - ixed to a first-shell-side end
portion of the rotor%gghtﬁgﬁ%taq:?%giBéﬁﬁ(RﬁQ%PQQR%W%n%ﬁ?WTﬁ% spi ndl e
notor 22 has a shat gppcore attached to the first shell 10a and coils wound
around the stator core. 5 The stator core and the coils are |ocated outside
t he pernmanent nagnet p#ict h a ;q9ap et them_ The.carriage 26 which
constitutes a head actuator1%§%6r§%%¥§§%én e%fﬂ%%ﬁﬁ%ﬁ]%é%%ﬂéh%W%ﬁgthat is

fixed on the ingecasynkagaqoknthe phichst 1Shel Q Rgay. ng assenbly
52 has a pivot 53 gnd g cyIindricgleﬁublS%Er#ﬁé%%FVE?e§§% S SEt up on the

inner sutbace of therflichst sheld plaictiv@hty i anglesuiiel el e b 54 is
rotatably supported on the pivot 53 by neans of a pair of bearings. An

ext ended end of ctheulb powatl 53desoffi xed Hoo;he second shell 10b with a
fixing screw 56 that is screwed into the second shell from outside. Thus,
the pivot 53 is suppddtedShy st ke skiatstonanid vsiesornd el |HDM Ganleard dl0dng rom
both sides. The garriage 26 is provided wwth an arm 58, 20 a suspension 60,
and a support ftape B2V PheFdFm 38 extends fromthe hub 54, and the
suspension 60, in the formof an elongated plate, extends fromthe distal
end of the arm The fE&ne %62 SeRt ORFSPRCHHVEhE Ifwb BwwWima afi R i on
oppositeééo t he extegsion of the arm 25 58. A ginbals portion (not shown)
support s“the nmaghePFE hgalic2d SACQRdegPBRGdEERd of the suspension 60. The

magnetic head 24 is %HEP'HGQS“%%heiploded perspective view showing

the HDD according to the second embodiment;
FIG. 8 is a partially broken side view of the HDD
according to the second embodiment;
25 FIG. 9 is a perspective view showing an HDD
according to a third embodiment of the invention; and

FIG. 10 is a perspective view showing an HDD



- 10 predeterm ned head | oad toward the surface of the magnetic disk 20 by
the spring force of the suspension 60. A voice coil 64 that constitutes the
VCM 28. is fixed integrally to the frame 62. 5 The VCM 28, which rotates
the carriage 26 around the bearing assenbly 52, includes a pair of yokes
63, a magnet (not shown). The yokes 63 are fixed on the first shell 10a
opposite to each other with a gap between them A magnet is fixed to the

i nner surface 10 of one of the yokes 63 "an® opposed to the voice coil. Wen
the voice coil 64 is energized, the carriage 26 rotates over the nagnetic
di sk 20 between the retreated position indicated in FIG 3 and the outer
peri phery of th@%ﬁ%‘l&ﬁ%&%@poﬁﬂuqt’f{é SRepEinen hexfd Qs 2nventhibsnti oned on
a desired track of the Nﬁgggﬁé disk 20. If the HDD is subjected to
external force such as s ILtRe DESEELESTEN & CHEaOWERT IO¥at is fixed to
the first shell 10a | es the carrjiage 26.in the retreated position,

t hereby preventing the @J‘a THHHGY trOnTTRRAHEF T ot He T ot FRYERELBBsi t i on
to an operating I ti- QN el AR : nism.30 conprises a ranp
member 70 and awﬁgzl #f?p'lh)ﬁe%%asrrrp nwsénqggl?1 %cél]agﬂf isi“>'<let§1 "0 tHE T Hner® sur f ace of

the firstsshell th@a sandndl ed- 4.0 A1e peripheral edge portion of the
magnetic disk 20. The tab 72 extends fromthe distal end of the suspension

60 and serves as an engagicwh NBMPEIG. 1 -ard ride 7 amh eibesodOrise§ o med
by bending a plate nenber and has a ranp surface 73 that can be engaged by

the tab 72. \Wegashagcdlni agel 26 aoitateds finamithedamer: per ipherals pegtion
of the magnetic disk 20 to the 5 retreated position on the outer periphery
of the magnetic 18 dle, stibes tiealy 122 longagesarichd ammp:swHaceAx«ed the ranp
menber 70. Thereafter, the tab 72 is pulled up by the inclination of the
ranp surface, wNEré@p&nERE®SrEgnetiichhesdd 1244 snant isadet. 1 afen. t he 10
carriagel§6 r ot gles to the retreated position, the tab 72 is supported on

the ranp durfacé”f3 3 PHE PRFFherfpdrs TRUNGRe tdve thead et skefcapart
fromthe surface_of . the disk ég The board unit 34 has a body 34a that is
formed 15 of a Prexifl &35t &4 ci AR L OTRO b 3l (s 5Guddd to the

i nner surface o fir shell 10a. The .head I.C, a head anplifier, and
ot her el ectroni %Oégrgrlp(%rzle%%se groé %toe eor?’r}tﬁﬁp B 344 Mihed' isisar ARGt 34

has a main flexgb it ed_ci it r. 0] reinafter referred as a
mai n FPC) 34b tﬁatnﬁeg%egdg F@o%ﬁgﬁé gg%;}q’glzfélg(ﬁ TR ShP ot e nai n

FPC 34b is connggtedqt gnkhe i Ralt ol carriage 26 which is situated near
t he bearing assenbl ygSZ,n ané is al sgtat(%(;arinect ed electrically to the nagnetic

head 24 through 25 apgakhewhnah, $hewn) ?%M%,are”ﬂé%ﬁaﬂ%ihl% f&gaﬂnensi on 60.
Cul

A connector (not shown) to be connected to the control ‘ci oard 12 is
mounted on the bohtettuteslZhesvbbigce rofant A 10fadher hear ¢4t 34. The

connector is exposed to the nmounting surface 11 of the first shell through
an opening in thecbhdsshehékl 108aand 10b, which have substantially
equal dimensions. The shells 10a and 10b are
substantially rectangular metallic structures having
20 sidewalls on their respective peripheral ed-ge
portions. The first and second shells 10a and 10b
are arranged to face each other and are opposed to
each other with a gap between them defined by the
thickness of sidewalls 10c, 10d. A belt-shaped
25 sealing member 16 is wound around the outer surface

of the sidewalls 10c¢, 10d of the shells 10a and 10b

so that the sidewalls 10c, 10d are sealed together.



As .shown in FIGS. 2, 4 and 5, the control circuit 5 board 12 forned of a
printed circuit board has substantially the sane plane shape as the
nounting surface 11 of the casing 10. G rcul ar projections 70a and 70b are
formed on the nmounting surface 11 of the casing 10. The projection 70a
corresponds to the 10 spindle notor 22, and the projection 70b corresponds
to the bearing assenbly 52. The control circuit board 12 is provided with
circul ar openings 72a and 72b, which coFreZpoﬁd to the projections 70a and
70b, respectively. Electronic conponents 74 and connectors 15 71 are
mounted on the control circuit board 12. A flexible printed circuit board
76 is al so connggFeHeFGaﬁﬁéléFréﬁﬁtCB@&P@ 12 figr conddoniresl lap edavest i ng
the HDD to an extern%, d%yi e. The Iexi%le printed circuit board 76

ext ends outward from QoA e 256 SF (e ddristorsh@ e di%e doares 12, and

connection termnal re fornmed.at the _extended d. Four corners of the
control cirecui Pbbggraazgg%lgg %‘E‘?Iuin d&Py S tfa\fnetﬁr an Eﬁ&lrecﬁnﬁs\mq r espect

to each side, definigg;nateche tc 71 be consi dered 25
recessed on the controﬁﬂgigguﬁpléggggg 2§Fe?ﬁ%5i&en%¥eopﬁgptﬁfﬁés of

recesses gy besugedcsugh a$eakeSindel HAKANGWA" GHLS BN g%%!e%'ti%gj es. In
general a recess - 13 wll expose a portion of the uﬁb riying unt i ng

surface whi ch majiet Bealbagusefbke handbener aFRuhl the ¢RYiRGerEhe LRy ol
circuit board 12 constructed in this 5 manner is stacked on the nounting
surface 11 of thertashngfl@heandssayeded firont be ihigr stamsheld plO0ana t h
screws. The control circuit board 12 is arranged in the state that the four
si des thereof aferakirgned Wwhehcashingei aciddereviehtihg tete rdictes ioh tdfe
mounting 10 surface 11, respectively. The projections 70a and 70b forned
through the nouRtfnglghinase dueaie slimndad of the opediimgs mERbeand 72b of
t he cont£@l circuit board 12. The connector 71 nounted on the control
circuit board 12 is CHRREELe@OF5St HE @knedEandsk Ofe heameriphanial 34. The

not ches 77 for g at _the.four _.corners of th% c%ntrol,circuit board 12 are
positioned at P% g?oa?rngHePE g%etﬁBsﬁﬁﬁnPinﬁ Surf8d@9110 - ThEeCht he four
corners of the ty u ce 11 ar sed to 20 outside w thout bein
covered by the Qgg?rgggc?ré%??lggarSnﬁzsﬁgﬁeléofﬁéﬁg 39 E & tASSTg 10 )
i ncl udi ng the e§99§§§8:8ELF58r@?E%tOEhEE? fRunti ng suriace 1 constitute

hol di ng portions 78 I'ng the casing w thout contacting 3¢ cont r o

circuit board 1@ia2§yA§gQthagcEQaEh%oHPQeCQﬂﬁk&u%h%%abg L $jTannels, the

corners of the casing ncl uding the corners of the nmounting surface 11

are fornesl |ikespets. 108¢ A-sddewl ABNCOLNELTRY thE tG@NERLtGIH Ui t board
12 mounted on the nounting surface 11 are provided with recesses such as,

for exanple, byscnfataglihetcenerpbsgichieust olfoaadnoblipgeely pioatf argm not ches
77. The corners of 5 the casing 10 including the four exposed corners on

t he mounti ng suafidcexiéndedstntuot ehtheubebditngopar.ti ons 78 for hol ding the
casing. Thus, when nounting the HDD in another electronic device, for
exanple, it is possiBhe resdognfllt heudeb wi Madneitig Hi diel2d atstihed feour
hol di ng portions 78 of the casing 10 without contacting the control circuit
board 12. Ther ef®Fer é9enmpgnehéccbrtoR4ci cewirt algear® 1 ¥cisenmad 1t hi n and

st acked the entire area of the nDuntin% surface 11 except the corners,
applicatf@n of motor (hereinafter referred as a VCM) 28, ramp load

mechanism 30, electromagnetic latch 32, and board unit

34. The magnetic disk 20 has a diameter of, e.g.,

0.85 inches and serves as an information recording

medium. The spindle motor 22 serves as a drive motor
25 that supports and rotates the magnetic disk 20.

The magnetic head 24 writes information in and reads

it from the disk 20. The carriage 26 supports the



15 .mechanical load to the control circuit board can be prevented, and the
" HDD can be stably held without peeling off or breaking the control circuit
board. The first and second shells 10a and 10b that constitute the casing
10 are supported opposite each 20 other with the given gap between them by
t he support posts 18 on one of them If any external force acts on the
casing 10, therefore, it can be prevented from damagi ng the casing 10 and
the conponents therein. Wth use of the suBport posts 18, noreover,
screwi ng 25 positions between the first and second shells 10a and 10b can
be reduced in nunber, and assenbly and nai ntenance can be i nproved. - 15
The car d- shapedM2F8F{EAl 8CABD280FSEr TOVEMaNt thHitd mesRacCtc 4P Bdeused as a
recordi ng device_for variQu | ectroni c _devi ces, such as, cellular phones,
di gital caneras@agpﬁééccgﬁéia 0 peldsndiC¥iid§i ot ades sshieitimm® . As in
a second enbodi t shown in EIGS, .6 - 8, en the HDD is configured as a
built-in type Hgﬁgt 8% glﬁglel £%n ARS8l dred GRANER I She HiB idF e
provided with a upt.i i.d at._suppor.t.s.its _10 _nmounting on the

el ectronic devigge %%gggﬁgﬁtp%éga?g %foghggsé%ﬁg y 4122 éﬁﬁtﬁg%F bracket s

125. The body 12Rei fagntestanguhan of Lams that resd iitd 6,y QU gf peri phera
portions of the casing 10. The rectangular frane 1s sonmewhat flexible and

may be bent to peripuetralSpbheieasiondth@. Jik& brackete % ane-fixed to the
corner portions of the body 122. The body 122 is forned of an el astic
materi al such amagyathetiletrasidgnhandsi s$hel astrrdalgey 2fd tired artheited

peri pheral end portions of the casing 10. 20 Each bracket 125 is formed of
rubber or synt hepbétiesi.gnTheoboexdnphet Bdchalsr acketadl2® iasd idHeed on each
corner of the bod¥ 122 from outside, and has a pair of engaging portions
128 and a | eg pbtkPen 124. The engaging portions 128 protrude to the inside
of 25 thf body 122 fromthe upper and | ower corners of the body. The
engagi ng-Porti ons 128D&r EPdPFESeALO Tedeh i6t MOunkiach ca dihveerfigm:: The
engagi ng portion 8,,.- 16, en e wth the casing 10 contacting the

hol di ng portiongﬁﬁégoﬁoﬁhe %Q?iﬂg%gFoﬁktﬁésuﬁpéplé ¢ S\ker "ditdctins. In
this case, the i rtions _128 engage.,wth the casing 10 w. t hout
contacting the g9%§%t?§|Q@PrSSFtSB§§F8“¥29%+HePF&&G&S%&W&ﬁgifﬁ h%ends
outward from the,goLn hg b <+Athrough hol g 126 .is forned in
each | eg portion 1 4.§grgéﬁémﬁFo?qét%§% Fnahgﬁg %@B-toiﬁ ﬁﬁﬁ%ﬁqﬁgkﬁﬂqion

of an el ectroni grdeMbCep¢AR1RASH Eﬁgggggst?gz%ﬂkégggo gf@%kﬁl;%%t>A slit

130 is formed in one sidewal |l of t arr retaining |lugs 132

extend ingegral d«ytnuam@miﬁgogbke@ 8PPeRLLe 1§ deseRld NE LY ke b merve
as cabl e support portions. The retaining lugs 15 132 that serve as cable
supporting menmbehslexteosl pacalbel toneaghtathepinand tfeiils tteed
surfaces are each forned having support grooves 134 that extend to the slit
130. The fl exi bbe phéenfidsti andi seboardshelikatl 0goasid 1WeS rant YLt i Ng
cable is led out from20 the control circuit board 12 through the slit 130
of the body 122sid®@.opposite side edge portions of the circuit board 76
engage with the supporting grooves 134 of the retaining |lugs 132. Thus, the
ext ended end portionPoPeBRé&Ng| dxiokl ehprinnt edteitmdlivt shgarat t26 4 sc@hel d by

the retq&&ing Iggst%SZSLQnglgig%? pgsggtggd—shell-side end portion of
the rotor constitutes a columnar hub 43. The magnetic
disk 20 is coaxially fitted on the hub 43. A clamp
ring 44 is fitted on an end portion of the hub 43,
thereby holding the inner peripheral edge portion of
25 the disk 20. Thus, the disk 20 is fixed to the rotor

so that it can rotate integrally with the rotor.

A ring—shaped permanent magnet (not shown) is



The HDD, having the nounting aid 120 fitted thereon in this manner, can be
easily nmounted in a - 17 desired position in the electronic device. At
the sane tinme, the extended end portion of the flexible printed circuit
board 76, on which the connection termnals are provided, is held in the
given position 5 by the retaining lugs 132, so that it can be connected
electrically to the electronic device with ease and reliability. The
mounting aid 120 is engaged with the peripKReral edge portions of the casing
10 and the holding portions 78 without contacting the control 10 circuit
board 12. This prevents application of nmechanical |oad to the control
circuit board 121X8§ &fall &< n8di-dived lofs itdfe DD paandblon wift Hdwe nededs ng of f
and breaking the control, ci,rcuit hoard., As shown in FIG 9, in a HDD
according to a Fﬁi%&afS%ﬁﬂﬁﬁﬁQQ%ﬁl "W ithfefate - ofenSmideHe ng

surface 11 of t si,ng,10, the four corners opposed to the notches 77 of
the control cir@%F%§b§%rgaf2aa gaﬁ&ﬁnﬁ?ﬁﬁ)QEﬁﬂg&W%ﬁ¥h§#ﬁh§%ﬁ§&wotrude
fromthe other a t tyi_ng surface, and.the top surface of these
20 protrusions arg%gogpﬁigﬁgg%%glfh%Q§§ ﬁﬁ%ﬁ%fggmiﬁéiﬁﬂﬁrQHr%ﬁrcuit
board 1' 25 i.e. rnwhenasseded.4h t,r usj.on | evel. with the
exposed surface of thg1 contr ol t?gar g%iezl.%ro lss%g\%milo?a%leae O?’(},Slid% édﬁDD

according to a parhauehit eEbedimentroh he MG O the nmounting
surface 11 of the casing 10, the four corners opposed to the notches 77 of

the control circuit Hoer dakZiae 26 whlcH QoTRet Midde PrOHLS] ons whigh
protrude fromthe other areas on the nounting surface. These protrusions

have a top surf acepwhivéhiee vends aabewe ithe aespatad Sor frace afs tdig<epnt r ol
circuit board. 5 1In the third and fourth enbodi nents, the corners of the
casi ng 10 i ncl u@nnghehénheyr sexgesed oforther £iafstt ktamauntiang Jud ace 11
constitute the holding portions 78 for holding the casing. Thus, when the
HDD i s nblinted PR2&ABBhassemdetr 6Ri Badewi ©avol0 SthendDB carl ibvel mimarit ed in
t he state being helg by the four holding portions 78 of the casing 10

wi t hout cont act 'HE PAe” c8Rer B Vetr é6i & sbeatd UR2 onThdeefioner everfade t he
control circuitO ogéd %2 i% fBrnEd hhin and stacked on the whol e area of
the mounting suPfat8%15113 eR08)L LRE @br hePEt ApSiliesatheFedr -nechani ca

| oad to the con | . cireyi t _board, can be prevented, d the HDD_can be
stably board peg??naﬁgfgﬂeéﬁoglE%ﬁ glghSP p?6%Fﬁr§P gﬁﬁo&ﬁ%&%?g%léﬂ to
desi gnat e descrjpthen.ef st he:he i the contral circuit br eaki ng.
The third and fogé?ﬁ ?ﬁeaopﬁé? %gnp%ég?géfdnsaﬁ Fﬁtfﬁgegoepﬁap%P%@§

references nunergh goar g3l kkerpQrhi @RS tpan t | rtigns wll be
omtted. It is ?o be understood that theggggggnghfggeﬁﬁﬁbﬁng %Ot limted

to the precise eppodynentswdescehhedidSsakaveq apd ot hak waHQus fhanges and
nodi fications may '
from outside. Thus, the pivot 53 is supported by the
first and second shells 10a and 10b from both sides.
The carriage 26 is provided with an arm 58,

20 a suspension 60, and a support frame 62. The arm 58
extends from the hub 54, and the suspension 60, in the
form of an elongated plate, extends from the distal
end of the arm. The frame 62 extends from the hub 54
in a direction opposite to the extension of the arm

25 58. A gimbals portion (not shown) supports the

magnetic head 24 on an extended end of the suspension

60. The magnetic head 24 is supplied with a



be effected therein without departing fromthe scope or spirit of the

" invention. Further, various other - 19 inventions nmay be nmade by

sui tably combi ning the conponents described in connection with the

f oregoi ng enbodi nents. For exanple, sonme of the conponents according to the
enbodi mrents may be omtted. Further, 5 the conponents according to

di fferent enbodi nents nmay be suitably conbi ned as required. For exanple,

t he nunber of magnetic disks used in the di&k drive is not linmted to one
but may be increased as required. A magnetic disk is not Iimted 10 to 0.85
inches. Disks of other sizes, such as, for exanple, 1.8 or 2.5 inches may
be used. A cont PEFJgteETiinegoieddrdypalse tomariddadenistur faaeomfedtior f or
connecting an external deyvice, instead of a connection cable. - 20 WHAT
'S CLAIMED |1'S: TRIREESKk ddsikv & Os Pruddsr sredmsr ifsineg of ré& avguiension

box- shaped casi hayi ng.a substantially rectangul ar shaped nounting
surface, 5 saidggasi gvﬁéﬁ§iﬁ§l; %ﬁsﬁh@Fi&é”ﬁ%%ﬁh%ﬁ%ﬁnt@%uYQ¥ Jbsitsantial |y

rectangul ar shaped_gon |, circuit ard _mounted on the nounting surface of
the casing; the coﬁ?ré E%ﬁf%&% Egaggeh Vicng F§Ur si des 10 substantially

aligned wsth the fourrgi gegr ofs t %imugta'tt%gcessurtfqaececa Su%&g% corner

recessed with respect to the corners o e nounti ng ce such as' to

expose the fourtaerpersial hRecmRURt isng SWhaees anda.1% the crders; of the
casi ng, which include the four expgéedgcorﬁérs gf t%g'nnuntpﬁb suﬁ?%be,

constituting hokdmagnper t(nens shewnhql dirhg the&eeasing.re2.£iHee dsklyive
structure according to claim1l1, wherein the four exposed corners of the 20
mount i ng surfacé&ifetnspedlr dSeonppubiitk prokadte oithem therothejamar eas of
the nounting surface, said protrusions having a top surface positioned in
the sanme plane BStvhRencthemel &i megnetboar dix@d The tdiesK nohreirv esuatfated ur e
according to 25 claim1l, wherein the four exposed corners of the nounting
surface ?%rn1pr8?r9§?oﬁ§ WhEechopesat Bddentr orprise dottivert har eas csf ddiel .
nmount i ng surfac§ and_extent - 21 _above the outer surface of the control
circuit board. ANCRhENG; ¥R1GRI eidt Phciar ensegdraidng the claimhane ifer ei n
the casing has a %i st shell, and a secong,shell 5 which is provided
opposite to the"f ?é?SSREFF 5Rg magnetic disk 20 between the

retreated position indicated in FIG. 3 and the outer
periphery of the disk. Thereupon, the magnetic head

15 24 is positioned on a desired track of the magnetic
disk 20. If the HDD is subjected to external force
such as shock, the electromagnetic latch 32 that is
fixed to the first shell 10a latches the carriage 26
in the retreated position, thereby preventing the

20 carriage from.moving from the retreated position to
an operating position.

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

25 opposed to the peripheral edge portion of the magnetic
disk 20. The tab 72 extends from the distal end of

the suspension 60 and serves as an engaging member.



constitutes the casing with the first shell, the first and second shells
havi ng peripheral sidewall portions opposed to each other; and the casing
has a seal i ng menber which is wound 10 around the sidewall portions of the
first and second shells for securing the peripheral edge portions to each
other, and sealing a gap between the first and second shells. 5. The disk
drive according to claim4, wherein 15 the casing has four rounded corners
defined of said sidewalls, said rounded cothers including the corners of

t he mounting surface. 6. The disk drive structure according to claim 1,
wherein said disk drive nmechani smincludes: 20 a di sk-shaped recording
medi um provi ded TR¢ tREFCASTREE & Wriisy & aistest ahikandinara anlgeee i menprr

casing, and supports and rotates the rgpor i ng medium a head which

processes i nfor M O 5F 6 GHE LSS diThd hRediqRi R are Rietkhe or |
whi ch | id i h i ng, d t head. f t
ves the head o8 2R dhe A RO AR e TR g ok

noves the head respect to ere
drive structureRcGeding tp%rctlianmo# iher iﬁﬂ]e id Jecessed canners of said
control circuit board have a strali ght obligue edge ] 01 hi'ng adjacent sides
of said cegntrol (Gith@uite PO A-tion on the outer periphery of the
magnetic disk, the tab 72 engages the ramp surface 73
of 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
10 carriage 26 rotates to the retreated position, the tab
72 is supported on the ramp surface 73 of the ramp
.member 70, and the head 24 is kept apart-from the
surface of the disk 20.
The board unit 34 has a body 34a that is formed
15 of a flexible printed circuit board. The body 34a is
fixed to the inner surface of the first shell 10a.
The head IC, a head amplifier, and other electronic
components are mounted on the body 34a. The board
unit 34 has a main flexible printed circuit board
20 (hereinafter referred as a main FPC) 34b that extends
from the body 34a. An extended end of the main FPC
34b is connected to the part of the carriage 26 which
is situated near the bearing assembly 52, and is also
connected electrically to the magnetic head 24 through
25 a cable (not shown) on the arm 58 and the suspension
60. A connector (not shown) to be connected to the

control circuit board 12 is mounted on the bottom



8. . The disk drive structure as recited in claim1l, wherein said control
circuit board is flexible. 9. The disk drive structure according to 10
claim1l1, further conprising a nounting aid which is fitted to the casing,
the nounting aid including: a franme-shaped body fitted to the peripheral
portion of the casing, engaging portions which are provided at four 15
corners of the body and engage with the hol ding portions of the casing

i ncl udi ng the exposed corners of the nounti$g surface, and a plurality of

| eg portions extending outward fromthe body and each having a through hole
t hrough 20 which a fixing screw can be passed. 10. The disk drive structure
according to cl 8PmEacef Gt K8e &Ospr iodi irdea begmdeatniidn bl &hshi ch ext ends
fromthe control circuit hoard and has a_connection term nal, and wherein

the nounting ai G°BBeRE8TaEaBRROSEFG t ithG BOtamaniiver aaspddr tof te
connection cable.with the.connection term nal expgsed._11. The disk drive
structure accordih 1i:t Ske?-l %groé]lg i AL CRWEFS i %Z‘ecfslirﬁd: mﬂoﬁtﬁ%l
circuit board are for be a 3 I ,= ahqut mm-w de, and
about 3.3 mm thick i ﬁ%ﬁ%&;}oﬁ«g %e%sdk%ég? oaf%%?hSé 3—%}% ncéoq'léc_nrdblcicrlcfu? lrlfboar d.
5 12 Thesdisk dohve sorusties aecar §inged cidiamid yhereiid he recording

medi um has a di aneter of 0.85 i nches. The di drive structure

according to cl auBstadntwhene rﬂhteh%a@f@sizpfrl@n%n%h%% Q tHd GHdnory d 10 are
formed to be about 32 mm |l ong, about 24 mm w de, and about 3.3 nmmthick

including the tbuekaess1of oftheheasiardnand oci r euidcvhear brolbctAddisk drive
conprising: a rectangul ar box-shaped casing having a 15 substantially
rectangul ar shapéd sodnfiDbgaser ffaceeda oti shres raped imec ernudifaggradi wa
provided in the casing; a drive notor which is arranged in the casing, and
supports and rotheesashadr éfor diThg medijemt 20 & Oze aw nus sgiorpisodes sese
informatjon for the recordi ng medium a head actuator which is provided in
t he casi L@ andSBUPHORt BOLRE Read 2Ny theyEFercctamt MikeSatre srsadisn t h

respect to the recordi medi um_ and 25 a substantially rectangul ar shaped
control circuit 80358 HgBHFQH 83 5¢ lﬁbéﬁtin§h§uFﬁﬁﬁ§Q% qqﬂ?%ﬁiﬂ?ﬂﬁrd

12 is provided with circular openings 72a and 72b,
which correspond to the projections 70a and 70b,
respectively. Electronic components 74 and connectors
15 71 are mounted on the control circuit board 12.
A flexible printed circuit board 76 is also connected
to the circuit board 12 for electrically connecting
the HDD to an external device. The flexible printed
circuit board 76 extends outward from one short side
20 of the control circuit board 12, and connection
terminals 75 are formed at the extended end. Four
corners of the control circuit board 12 are obliquely
cut with an angle of 45° with respect to each side,
defining notches 77. The notches 77 may be considered
25 recessed onlthe control circuit board. Alternatively,
other types of recesses may be used such as arcs, or

triangular cuts or partial holes. 1In general a recess



- 24 four corners of the casing, which include the corners of the nounting
surface, being rounded in a shape of arc; and the control circuit board
havi ng four sides 5 substantially aligned with the four sides of the
nmounting surface, and four corners cut obliquely to expose the four corners
of the mounting surface. 15. A method of protecting a control circuit board
in a disk drive conprising: 10 providing a relatively thin rectangul ar
box-1i ke casing into which mechanical and %l ectrical conponents of a disk
drive are housed, including a recording nmedium an outer surface of said
casing serving as_.a nounting surface; 15 providing a control circuit board

havi ng subst ant Fafly ®XRES&€afe P& Oin @ Ls rdise Uasie: ﬁﬁﬁuﬁfQﬂfkngracg; .
cutting corners of _said control circuit so that when said control circuit
board i s mount e§%6f355i § Z‘Gli"rrﬁli‘ﬁt itﬁkjns&ﬂef HEES &6 R Pt AR BYE et
nmount i ng surfacga Le exposed; and nounting the control circuit board on
sai d nounti ng sur%acg'mhile aligning said control circuit board to
substantial 'y overl ay

i i face. | |
_A95. A9% ASh. A9h% AQh%%zlé%%r{%% g .rtA%.Co%%d_.l/fL{%%“A?gtLr.%’%e&d%ﬁ?ﬁ A9 . ALh

L. A AL{ % AL9. ARaAb%-AL'sSE'ackell bn the mounting surface 11 of the

casing 10, and screwed to the first shell 10a with
screws. The control circuit board 12 is arranged in
the state that the four sides thereof are aligned
with, or coincide with the four sides of the mounting

10 surface 11, respectively. The projections 70a and 70b
formed through the mounting surface 11 are arranged in
the openings 72a and 72b of the control circuit board
12. The connector 71 mounted on the control circuit
board 12 is connected to the connector of the board

15 unit 34.

The notches 77 formed at the four corners of the
control circuit board 12 are positioned at the four
corners of the mounting surface 11. Thus, the four
corners of the mounting surface 11 are exposed to

20 outside without being covered by the control circuit
board 12. The corners of the casing 10 including
the exposed four corners of the mounting surface 11
constitute holding portions 78 for holding the casing
without contacting the control circuit board 12.

25 According to the HDD constructed in this manner,
the corners of the casing 10 including the corners of

the mounting surface 11 are formed like arcs. The
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mounting the HDD in another electronic device, for
example, it is possible to mount the HDD with being

10 held at the four holding portions 78 of the casing
10 without contacting the control circuit board 12.
Therefore, even if the control circuit board 12 is
made thin and stacked on the entire area of the
mounting surface 11 except the corners, application of

15 mechanical load to the control circuit board can be
prevented, and the HDD can be stably held without
peeling off or breaking the control circuit board.

The first and second shells 10a and 10b that

constitute the casing 10 are supported opposite each

20 other with the given gap between them by the support
posts 18 on one of them. If any external force acts
on the casing 10, therefore, it can be prevented from
damaging the casing 10 and the components therein.
With use of the support posts 18, moreover, screwing

25 positions between the first and second shells 10a and
10b can be reduced in number, and assembly and

maintenance can be improved.
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The card-shaped, portable HDD constructed in this
manner can be used as a recording device for various
electronic devices, such as, cellular phones, digital
cameras, video cameras, personal digital assistants
(PDA) .

As in a second embodiment shown in FIGS. 6 - 8,
when the HDD is configured as a built-in type HDD té
be built in an electronic device, the HDD may be
provided with a mounting aid 120 that supports its
mounting on the electronic device. The mounting aid
120 has a body 122 and four brackets 125. The body
122 is a rectangular frame that is fitted on outer
peripheral portions of the casing 10. The rectangular
frame is somewhat flexible and may be bent to fit over
the casing 10. The brackets 125 are fixed to the
corner portions of the body 122. The body 122 is
formed of an elastic material such as synthetic resign
and is elastically fitted on the peripheral end
portions of the casing 10.

Each bracket 125 is formed of rubber or synthetic
resign, for example. Each bracket 125 is fitted on
each corner of the body 122 from outside, and has a
pair of engaging portions 128 and a leg portion 124.
The engaging portions 128 protrude to the inside of
the body 122 from the upper and lower corners of the
body. The engaging portions 128 are opposed to each

other with a given gap. The engaging portions 128

10 10 10! @[ 9+1 10'9)1"109%& ()-w !9)1"1098B& ()-w T
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portions 78 of the casing from the upper and lower
directions. In this case, the engaging éortions 128
engage with the casing 10 without contacting the
5 control circuit board 12. The leg portion 124
extends outward from the corner of the body 122.
A through hole 126 is formed in each leg portion 124.
A screw for attaching the HDD to a mounting portion
of an electronic device can pass through the through
10 hole 126.
A slit 130 is formed in one sidewall of the body
122. A pair of retaining lugs 132 extend integrally
outward from the opposite sides of the slits, and
serve as cable support portions. The retaining lugs
15 132 that serve as cable supporting members extend
parallel to each other/ and theilr opposite surfaces
are each formed having support grooves 134 that extend
to the slit 130. The flexible printed circuit board
76 that constitutes a connecting cable is led out from
20 the control circuit board 12 through the slit 130 of
the body 122. The opposite side edge portions of the
circuit board 76 engage with the supporting grooves
134 of the retaining lugs 132. Thus, the extended end
portion of the flexible printed circuit board 76 is
25 held by the retaining lugs 132 in a given position.
The HDD, having the mounting aid 120 fitted

thereon in this manner, can be easily mounted in a
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terminals are provided, is held in the given position
5 by the retaining lugs 132, so that it can be connected
electrically to the electronic device with ease and
reliability. The mounting aid 120 is engaged with
the peripheral edge portions of the casing 10 and
the holding portions 78 without contacting the control
10 circuit board 12. This prevents application of
mechanical load to the control circuit board 12 and
enables holding of the HDD stably without peeling off
and breaking the control circuit board.
As shown in FIG. 9, in a HDD according to a third
15 embodiment of the invention, on the mounting surface
11 of the casing 10, the four corners opposed to the
notches 77 of the control circuit board 12 are formed
to have protrusions to protrude from the other areas
on the mounting surface, and the top surface of these
20 protrusions are positioned on the same plane as the
control circuit board 12, i.e., when assembled, these
protrusions are level with the exposed surface of the
control board 12.
As shown in FIG. 10, in a HDD according to a
25 fourth embodiment of the invention, on the mounting
surface 11 of the casing 10, the four corners opposed

to the notches 77 of the control circuit board 12 are
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of the control circuit board.

5 In the third and fourth embodiments, the corners
of the casing 10 including the four exposed corners
of the mounting surface 11 constitute the holding

portions 78 for holding the casing. Thus, when

the HDD i1s mounted in another electronic device,

10 the HDD can be mounted in the state being held by the

four holding portions 78 of the casing 10 without

contacting the control circuit board 12. Therefore,
even 1f the control circuit board 12 is formed thin
and stacked on the whole area of the mounting surface

15

11 except the corners, application of mechanical load

to the control circuit board can be prevented, and the

HDD can be stably
board peeling off
embodiments share

20 first embodiment,

held without the control circuit
and breaking. The third and fourth

the other configurations with the

so that like reference numerals are

used to designate

like portions, and a detailed

description of those portions will be omitted.
It is to be understood that the present invention
is not limited to the precise embodiments described
25 above, and that various changes and modifications may
be effected therein without departing from the scope
various other

or spirit of the invention. Further,
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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,
5 the components according to different embodiments may
be suitably combined as required.
For example, the number of magnetic disks used
in the disk drive is not limited to one but may be
increased as required. A magnetic disk is not limited
10 to 0.85 inches. Disks of other sizes, such as, for
example, 1.8 or 2.5 inches may be used. A control
circuit board may be provided with a connector for
connecting an external device, instead of a connection

cable.
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"WHAT IS CLAIMED IS:

1. A disk drive structure comprising:

a rectangular box-shaped casing having a
substantially rectangular shaped mounting surface,
said casing housing a disk drive mechanism; and

a substantially rectangular shaped control
circuit board mounted on the mounting surface of
the casing;

the control circuit board having four sides
substantially aligned with the four sides of the
mounting surface, and four corners recessed with
respect to the corners of the mounting surface such as
to expose the four corners of the mounting surface;
and

the corners of ‘the casing, which include the four
exposed corners of the mounting surface, constituting
holding portions for'holding the casing.

2. The disk drive structure according to
claim 1, wherein the four exposed corners of the
mounting surface form protrusions which protrude from
the other areas of the mounting surface, said
protrusions having a top surface positioned in the
same plane as the control circuit board.

3. The disk drive structure according to
claim 1, wherein the four exposed corners of the
mounting surface form protrusions which protrude from

the other areas of the mounting surface and extent
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above the outer surface of the control circuit board.
4. The disk drive structure according to
claim 1, wherein
the casing has a first shell, and a second shell
5 which is provided opposite to the first shell and
constitutes the casing with the first shell, the first
and second shells having peripheral sidewall portions
opposed to each other; and
the casing has a sealing member which is wound
10 around the sidewall portions of the first and second
shells for securing the peripheral edge portions to
each other, and sealing a gap between the first and
second shells. |
5. The disk drive according to claim 4, wherein
15 the casing has four rounded corners defined of said
sidewalls, said rounded corners including the corners
of the mounting surface.
6. The disk drive structure according to
claim 1, wherein said disk drive mechanism includes:
20 a disk-shaped recording medium provided in the
casing;
a drive motor which is arranged in the casing,
and supports and rotates the recording medium;
a head which processes information for the
25 recording medium; and
a head actuator which is provided in the casing, and

supports the head for movement, and moves the head
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7. The disk drive structure according to
claim 1, wherein said recessed corners of said control
circuit board have a straight oblique edge joining

5 adjacent sides of said control circuit board.

8. The disk drive structure as recited in
claim 1, wherein said control circuit board is
flexible.

9. The disk drive structure according to

10 claim 1, further comprising a mounting aid which is
fitted to the casing, the mounting aid including:

a frame-shaped body fitted to the peripheral
portion of the casing,

engaging portions which are provided at four

15 corners of the body and engage with the holding
portions of the casing including the exposed corners
of the mounting surface, and

a plurality of leg portions extending outward
from the body and each having a through hole through

20 which a fixing screw can be passed.

10. The disk drive structure according to
claim 9, further comprising a connection cable which
extends from the control circuit board and has
a connection terminal, and wherein the mounting aid

25 has a cable supporting portion which supports the
connection cable with the connection terminal exposed.

11. The disk drive structure according to
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claim 1, wherein the casing and control circuit board
are formed to be about 32 mm long, about 24 mm wide,
and about 3.3 mm thick including the thickness of the
casing and circuit board.
5 12. The disk drive structure according to
claim 6, wherein the recording medium has a diameter
of 0.85 inches.
13. The disk drive structure according to
claim 12, wherein the casing and control circuit board
10 are formed to be about 32 mm long, about 24 mm wide,
and abogt 3.3 mm thick including the thickness of the
casing and circuit board.
14. A disk drive comprising:
a rectangular box-shaped casing having a
15 substantially rectangular shaped mounting surface;
a disk-shaped recording medium provided in the
casing;
a drive motor which is arranged in the casing,
and supports and rotates the recording medium;
20 a head which processes information for the
recording medium; |
a head actuator which is provided in the casing, and
supports the head for movement, and moves the head
with respect to the recording medium; and
25 a substantially rectangular shaped control
circuit board mounted on the mounting surface of

the casing;



109 ()-LL-T 10% ()-F | +mlO%& ()-Y 410%& ()-F 310%& ()-3 110%& () -
Normal " "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c"
"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
"Default Paragraph Font B) 3/49?D Ji OT*Z_Fbf kTpt x| ~!'; Wkq{ VWKYZ[ \
W A< 96 #-' ?), & 3267: <
?BDA ' MgRUWZ+] _aycNe~gi j kl mopqr t §va‘ Z%[{] ’\__‘ abcdef ghi j kI mopqgr st uvwxyz{
| } ~6Ti nes New RomanAri al Courier New'h Root Ent r yWor dDocunent @
" #$UR' ()*+,-./0123456789: ;
<:>?@%BCDEFGH|JKLNNC§ uﬁngﬂﬁﬁﬁQ]é}:€§$"¥§§¥§§,kkﬂﬂﬂﬁﬁﬁiﬂHXﬂﬁyﬁﬁhg~
corners of the mounting surface, being rounded in
a shape of arc; and
the control circuit board having four sides
5 substantially aligned with the four sides of the
mounting surface, and four corners cut obliquely to
expose the four corners of the mounting surface.
15. A method of protecting a control circuit
board in a disk drive comprising:

10 providing a relatively thin rectangular box-like
casing into which mechanical and electrical components
of a disk drive are housed, including a recording
medium; an outer surface of said casing serving as
a mounting surface;

15 providing a control circuit board having
substantially the same size and shape as the mounting
surface;

cutting'corners of said control circuit so that
when said control circuit board is mounted on said

20 mounting surface, corner portions of said mounting
surface are exposed; and

mounting the control circuit board on said

mounting surface while aligning said control circuit

board to substantially overlay said mounting surface.



