1 DI SK DRIVE, STORAGErNEDI UM AND PORTABLE PRECI SI ON DEVI CE Detai | ed
~Description of the Invention: The present invention relates to a disk drive
used, for exanple, as a storage nedium and nore particularly, to a disk

drive having an enhanced shock resistance. Prior Art Various portable
storage nedi uns have been proposed for storing data in various devices

i ncluding personal conputers (PCs) and digital canmeras. Efforts have been
made to mniaturize those storage nedi uns and to increase the capacity of
t hose stor ex a new assenbly structure of a portable

: agf nedi uns.  For anpl e,

hard di sk dPISK DMB{EESEBQMG&P MEDIMAND RORTA BERPRECISION
Corporation), ie., one of standards DEVI(HE | nenory cards, has been
proposed. There has commercially been produced a portable, |arge-capacity

submi ni rd._di.sk ri.ve. .This hard disk drive uses a one-inch 1 GB
di sk an?bﬁégmgﬁﬁ%th?n8F8§JPV“§BBUt 16g. This portable, subminiature hard
disk drive is provided, in addition to a magnetic disk (disk) for data
storage, a spindle notor for driving the disk for rotation, a read/wite
head for reading and witing data fromand to the disk, and an actuator

for moviThy present madition telatdsead didkrdrbe ushd fordxaknpld e aftorsdd MEBhmUME more
i ncluding the disk, the spindle notor, the read/wite head and t he act uat or

of thi s particularly, to a disk drive having an enhanced shock resistance.

Prior Art

Various portable storage mediums have been proposed for storing data in various devices
including personal computers (PCs) and digital cameras. Efforts have been made to
miniaturize those storage mediums and to increase the capacity of those storage mediums. For
example, a new assembly structure of a portable hard disk drive (HDD) conforming to
Compact Flash® (Scandisk Corporation), ie., one of standards for small memory cards, has

been proposed.

There has commercially been produced a portable, large-capacity subminiature hard disk
drive. This hard disk drive uses a one-inch 1 GB disk and has a weight of only about 16g. This
portable, subminiature hard disk drive is provided, in addition to a magnetic disk (disk) for
data storage, a spindle motor for driving the disk for rotation, a read/write head for reading and
writing data from and to the disk, and an actuator for moving the read/write'heé.d across the
disk.

The functional unit including the disk, the spindle motor, the read/write head and the actuator
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-2- subm niature hard disk drive are fornmed very precisely for
mniaturization. Therefore, if the hard disk drive is dropped or is struck
agai nst sonething, it is possible that the subm niature hard disk drive
mal functi ons. To solve such a problem the applicant of the present patent
application previously proposed a technique for effectively absorbing
external shocks by shock absorbing nenhers disposed in corners (four
corners) of a disk drive (Patent docunmént™ 1). The technique proposed in
Pat ent docunent 1 devises a guide groove for use in nmounting the hard disk
drive on another device to conformto the Conpact Flash standards. [0005]
[ Pat ent subswiniabie haid dishairiys ar@dommad very prepeety Ror. miGSAriddiod. (Phereford ,if Hiegs.
3 and 4) [0006] Patent docunent 1 shows the techni que of having excell ent

shock 1t diskifeds _drolgpécpt_dﬂ idisfGck AQinkeYdrietHRY] $ RbdBMbASHhEN tREO Ybrhifatite Bald
nmounting the hard disk drive on another device. The precision of equi pnent

has pr oagﬁgﬁwﬁiayfuﬂ&%sﬁ rsero%féu'% a {)ﬁ)g?égﬁ, J?{gg;;;gfrclaxgtgg t%ésegeg@ Rat%ﬁbagig’ﬁggfo%t

of the sho resi stance of porta req
Al though the technique proposed -.3-.in Patent docunment | places.the _.
shock- g%rseglrp Bi%Xd’ rﬂ%or'?ﬁ(g lasteawl‘ﬁf’?e{%lr &Sléc ¥h é‘E%OﬂEJ'Pg a?xgei"gﬁ Sji‘?‘?lifgt?y F‘iTOCki agstgggligr ed
that a device has a sufficient shock-absaorbing function when shocks act on
parts oDF@Persidipsed B qogrers tigpneqraersy ok ydisk gyive éPatentdocument Daddhededmigiey
where the side surface of the device is struck against a corner of
sonet hi prgpesedan Patsnt dosumehl I dethsasa mudeogrdaveyfos hecinsnauttingrihe hard disk drive on
another device to conform to the Compact Flash standards.
[0005]
[Patent document 1]
Japanese Patent Laid-open No. 2002-1553 (pp. 5-6, Figs. 3 and 4)
[0006]
Patent document 1 shows the technique of having excellent shock resistance and
providing the newly devised guide groove for use in mounting the hard disk drive on another
device. The precision of equipment has progressively been improved in recent years, and further

enhancemey_lt of the shock resistance of portable hard disk drives has been required. Although

the technique proposed



side surfaces or a bottomsurface (or a top surface) after the device has
been dropped and shocks have acted on the corners. [0007] Furthernore, the
hard di sk drive nmust have a guide rail for use in inserting termnals
specified by the Form Factor in an adapter (card) to conformto the Conpact
flash standards. Such a case assenbly requires a necessary di nensional
accuracy even if nenbers which are difficult to formin dinmensions having
variations within tol erances fron1standérds, such as shock-absorbi ng
menbers, are used for shock absorption. [0008] A need therefore exists to
provi de a disk drive having significantly inproved shock resistance.

Anot herinrRateht decwhenttloplaes the shacki@bsortlingkmeinbere it thei fogr eomeémof awdisk drives k
resi stance and not departing fromthe standards of the Form factor.

Anot herisesitbdetiatsd Sevict A dluefidientehadlc  osoiih® filfictibn Whes SREUIR a8SorPhts other
relating to the assenbly of a guide rail and a connector to naught. [0009]
[ Sunmmar 1 p J I hwde. . I dri,ve,  such
s o pat s iFdORE AR 3 e Ve bR g doR RO PR AT flrpie SEln s
shocks .fo rovenent. of ggock resi stanc

o armpl oy SHEH BB ARG OmADUNE OB ACaSS TR Perfi SFHBaLY Shotks act on the
side surfaces or a bottom surface (or a top surface) after the device has been dropped and shocks
have acted on the corners.

[0007]

Furthermore, the hard disk drive must have a guide rail for use in inserting terminals
specified by the Form Factor in an adapfer (card) to conform to the Compact flash standards.
Such a case assembly requires a necessary dimensional accuracy even if members which are
difficult to form in dimensions having variations within tolerances from standards, such as
shock-absorbing members, are used for shock absorption.

[0008]

A need therefore exists to provide a disk drive having significantly improved shock

3 _;;4 resistance.

Another need exists to



departing fromthe Form Factor of, for exanple, the Conpact flash type 2, a
frame bunper is projected fromall of the side surfaces to enhance the
shock-absorbi ng function of the functional wunit. A disk drive according to
an aspect of the present invention conprises a functional unit including a
di sk as an information storage nedium and a case assenbly hol ding the
functional unit therein, wherein the cgse assenbly is provided with a
frame bunper formed of a thick shock-abBsorbing nenber i.e., an el astoner,
and the frame bunper has a surface protruding from the side surfaces of
the disk drive beyond ot her nenbers. [0010] When the case assenbly incl udes
a top ceeeide-asdisk drive hawjng e impreed shodkaresistahce el nbtslepaiting dronatiet dtirelards
surface of the frame bunper protrudes beyond the surface of the top cover
on t he oftheFosuificage of the di sk drive, shocks exerted on the upper
surface are absorbed by the frame bunper and hence the disk drive has an
i nproved resj I; d . face.
ARMAGC FecAIRIS Yo ?Qﬂﬁé ftlofzeglﬁ&? %Btte({?a%t ﬁ'{g{ g) §trgrgdrfa%&!s§al‘r'cp p&ﬁtlx%u{qh gl%

The case assenbly may be charact unper 0
case as L de. function of defachably nounting the disk drive
on an O%?@l_\} o{f‘%&%&&] 3?%? 3?}?15?,0%{ ﬁoenad’igg drive further conprises a
connector that is inserted in a slot formed in the object when the disk
drive il9%Yunted on the obj ect, and the connector serves as part of the
gui de function, which forns a positioning part of the guide function
wi t hout rléymmadryly additi onal parts and reduces the tol erance on the
-di mensi on of the assenbly. In addition, the thickness of the case assenbly
‘tn the directimbodifehts®f thepreschtiiiventidrsprdejdendisk didve, sudhlds-a portable hard disk
drive, provided with a frame bumper to absorb shocks for the improvement of shock resistance.
A new assembly structure is employed to improve shock resistance remarkably without
departing from the Form Factor of, for example, the Compact flash type 2, a frame bumper is
projected from all of the side surfaces to enhance the shock-absorbing function of the functional
unit. A disk drive according to an aspect of the present invention comprises a functional unit
including a disk as an information storage medium, and a case assembly holding the functional
unit therein, wherein the case assembly is provided with a frame bumper formed of a thick
shock-absorbing member i.e., an elastomer, and the frame bumper has a surface protruding from
the side surfaces of the disk drive beyond other members.

[0010]

When the case assembly includes a top cover



[ 0012] According to another aspect of the present invention, a storage
medi um having assenbly structure capabl e of being detachably | oaded into
an object, such as a PC card, conprises a connector to be inserted in a
slot fornmed in the object, and an elastic nmenber formng an -6- external
shape not departing froma formfactor that is required in nounting the
storage nedium to the object; wherein the positions of two-dinensional
side surfaces of an external shape is ’QEpendent on the connector and the
el astic nenber. Two-di nensional directions of the external shape are
directions including an X-direction and a Y-direction, and excluding a

di r ect iconemm® iy uppee sutfackoftie (igk drivecardothe. sufface pbHshd frane Wmfmpednrotndies
surfaces are dependent on the nost protruding part of the elastic nenber.

[0013] HeRohdheGuiticslefthe eop ddver 6h BfeluppenRIFRRE o e disk BiRY shQts Wkdrteddnayt de
structure that is gw ded by and nounted on the object and the connect or

Sﬁiydgﬁ L{?@ESP : Jﬂ‘?e "8 E&qgfﬂ) l*f?@ okt %@Zh%#%? £ P s f:f @?Emgioggdd
n excarane Sk Shad A rORET 81 ThRPEHUE RS ar Dok P CBGTYl (R b6
Z-direction on the top cover or the bottomcover. [0014] Wen the storage

nedi umcééﬁ'?ﬁ‘ieﬂé%jslnathﬁhfthe@@@rbléﬂlqumf dagyease Bescably haca gaidsdingtiontafeletachably

direction of the thickness of the assenbly structure and a screw for
f ast enimgnnting thedisladuive dreamolsject.

[0011]

Preferably, the disk drive further comprises a connector that is inserted in a slot formed
in the object when the disk drive is mounted on the object, and the connector serves as part of the
guide function, which forms a positioning part of the guide function without requiring additional
parts and reduces the tolferance on the dimension of the assembly. In addition, the thickness of
the case assembly in the direction of the frame bumper is dependent on a nut.

[0012]

~ According to another aspect of the present invention, a storage medium having
assembiy structure capable of being detachably loaded into an object, such as a PC card,
comprises a connector to be inserted in a slot formed in the object, and an elastic member

forming an



is fastened by a screw, the standards on the formfactor can be satisfied
even when the elastic nenber which is difficult to be forned in desired
di mensi ons. [0015] A portable precision device according to one aspect of
the present invention including an assenbly structure and capabl e of being
det achably nmounted on an object conprises a functional unit, a base plate
for holding the functional unit, and a _shock-absorbi ng nenber forned
separate fromthe base plate and disposéd in amddle part of the assenbly
structure; wherein lateral shocks acting'. on the portable precision

devi ce are absorbed by the shock-absorbing nmenber. [0016] It is preferable
f or t heextemalcshapenotf dephrtingdsdm affornt feetqrahitab equired in sioantiniethie Georige thediamt he
base plate of the portable precision device not by die-casting alum num

but by far@eobie; kWH&eﬁl Meaﬁcﬁltloﬁg%f THemRRS O st SRIRE! of TR exREnd WhaRmd;sOf
resins by two-col or ding, may have a protruding part protruding in the

g'wr oot '@e:ﬂfef?&enrt 0] 5 &%ne&tif SR e Uashl tchbleh 2PhG- dMnBdiSha? AirdGdns Bf it c;(téarnal

shape are directions including an X-direction and a Y-direction, and excluding a direction along
the thickness (Z-direction). The positions of the side surfaces are dependent on the most
protruding part of the elastic member.

[0013]

In the disk device, the elastic member may be provided with a guide structure that is
guided by and mounted on the object and the connector may be formed by molding integrally
with the guide structure that is guided by and mounted on the object. When the elastic member
is disposed in the middle part of the assembly structure, the elastic member exhibits an excellent
shock-absorbing function when shocks are exerted in the Z-direction on the top cover or the
bottom cover.

[0014]
u When the storage medium comprises a nut-inserted through the elastic member in the
direction of the thickness of the assembly structure and a screw for fastening the nut and the nut

is fastened by a screw, the



be formed to guide the portable precision device in nounting and
Eeggzing t he portab?e preci sion device on and fromthe object. [0017] Sd 4
The portable precision device may further conprise a card assenbly provide
with a connector to be inserted in a slpt formed in the object, and the
connector may serve as part of a guide rail for guiding the portable
preci sion device in nmounting the portable precision device on the object.
The portabl e precision device may further conprise a top cover for ]
covering tfAtandardsoonl thei formf factovushhnpet batfiyeebiaoBebnUhbnon the
base plate, and the shock-absorbing nenber may have a part protruding

I
upwar d frobkehelappic membarewhichhest QREfeQ¥RLLCO¥EHENGorhg fHNCtiona
uﬁlt In the portgble precision device, f' the functional unit may include

nbly for

a magnet i cde$$ked upjroenedlonsfor rotati on, and an actuator asse

read?ng and witing data fromand to the magnetic disk. [0018] [Mde for
Carrying ol®R01%® I nvention] Preferred enbodi nents of the present invention

w A portable precision device according to one aspect
of the present invention including an assembly structure
and capable of being detachably mounted on an object
combrises a functional unit, a.base'plate,for holding the
functional unit, and a shock-absorbing member formed
separate from the base plate and disposed in a middle part
of the assembly structure wherein lateral shocks actind
on the portable precision device are absorbed by the
shock-absorbing member.

[0016]

It is preferable for the reduction of the cost of
rhe portable precision device to form the base plate of
the portable precision device not by die-casting aluminum,
but by press:working a plate. The shock-absorbing member
may be formed of resins by two-color molding, may have a
protruding part protruding in the direction of the side
surface of the portable precision device, and a guide rail
may be formed to guide‘the portable precision device in
mounting and removing the portable precision device on and
from the object.

[0017]



be described with reference to the acconpanying drawings. Fig. 1is a view
of assistance in explaining the assenbly structure of a disk drive 1 in a
preferred enbodiment according to the present invention. The disk drive 1
as a storage nedium and a portabl e preci ion device conformng to
standards of Conpact flash type 2, nanely, standards for small nenory
cards, has a functional nenber 10, i.e., a driving unit (built-in unit),
for 9 witing and reading data, and a card assenbly 20 formng <circuits

for controlling tThe grantiatd eofprerel S16ICtdOREde MmUY f&%&ﬁ&ﬁg%%%ﬁﬁs%he card

i nput/out put. The functional unit 10 is held in a case as

assenbly 280 ¢arsdaassembEgiprovidé@r wo€R §0858RELEdr2€0SBLI! $H¥LPPefUNCEi ONS
and congtruction specified by the form factor of standar%s o% gbnpact _

. : : . ok
flash typel?.a[40d0]fdimed UCt t1062bbJotE, 18nd NehEdESn A BRGPELLS di S
(di sk) {E, i.eF, a storage nediumfor storing data, supporte%yfor

rotation, serestagtgirtsseguide eréﬁgQUi@ﬁ%%ﬁée%&re%lé O(rj rea;:li ng
and witing data fromand to the magnetic disk 117 on 1t ree end part,
Voi ce coi lprecision device in mounting the portable precision device
‘on the 6bject. The portable precision device may further
compriée a top cover for covering the functional unit
after mounting the functional unit on the base plate, and
the shoék—absorbing member may have a pért protruding
upward from the upper surface of the top cover covering
the functional unit. In the pértable pPrecision device, i
the functional unit may include a magnetic disk supported’
- for rotation, and an actuator assembly for reading and |
writing data from and to the magnetic disk.
[0018]
.- '[Mode for Carrying out the Invention]
| | Preferred embodiments of the preseﬁt invention will .
be described with reference to the accompanying drawings.
Fig. 1 is a view of assistance in explaininglthe
assembly structure of a disk drive 1 in é preferred
‘embodiment according to the present invention. The disk
drive 1 as a storage medium and a portable precision
device conforming to standards of Compact flash type 2,

nameiy, standards for small memory cards, has a functional

member 10, i.e., a driving unit (built-in unit), for



nmotor (VCM assenbly 13 for driving the actuator assenbly 12, including a
VCM coi | and a VCM negnet, a top clanp 14 for fixedly holding the magnetic
disk 11 nounted on a spindle notor, -not shown, on the spindle notor, and a
llatch 15, such as a magnetic latch or anginertia latch, for stopping the
heads at a predeterm ned position when the disk drive 1 is stopped. [0020]
The case assenbly includes a franme bunper 30, i.e., an elastic nenber
serving as a shock-absorbi ng nenber (shock danpi ng nmenber) having a form

factor of Wohbing ahdasbadypg @ata,bahfiodm earar adsemblponbl Berakihgt Ne 10
components of the disk device, a base plate 32 holding the conponents of

t he functiq:xhnd:uﬂﬂéstfdﬁ,cdﬂﬂrdllﬂﬁgC@li@rd§§viﬁFV8fiBﬁet Bﬁnégﬁl%h nal unit 10
pl aced in the base plate 32. The case assenbly is provided wth nuts 35

ext endi ng uriix oLghahdeds o ;G@%@f/&@tpﬁf'.e base flft€icial t\h’?j_%r jg - bumper
30 and the connector 22, and bottom cover fastening screws screwed from

under the Hwild ofh CVEasSlasSemyDp, R hase Qst&mﬁé,a{tﬂ gped in the
"nuts 35 to fasten the card assenbly 20, the frane bunper , the bottom

cover 31 connector (interface connector) 22 satisfying functions

and construction specified by the'form factor of étandards
of Compact flash type 2.
[0019]

The functional unit 10 inciudes a magnetic disk
(disk) 11, i.e., a storage medium for storing data,
lsupported fof rotation, an.actuator.aséembly 12 supportiﬁg
read/write heads for reading and writing data from and to
the magnetic disk 11 on its free end part, a ﬁoice coil
motor (VCM) assembly 13 for driving the actuator assembly
_12, 1ncluding.a VCM coil and a VCM magnet, a top clamp 14
for fixedly holding the magnetié disk 11 mounted on a
spindle motor, not shown, on fhe spindle motor, and a
latch 15, such as a magnetic latch or an inertia latch,
for stopping the heads at a predetermined position when
the disk drive 1 is stopped.
[0020]

The casé'assembLy includes a frame bumper 30, i.e.,
an elastic member serving as a shock-abéorbing member
(shock damping member’ having a form factor of Compact

flash type 2, a bottom cover 31 supporting all the



op cover 33 to the base plate 32, and top cover fastening screws
ggdfggfe;igg the top cover 33 to the base plate 32. (0021] The base platea
corresponding to the base plate 32, of a conventional disk drive is forge
by die-casting alumnum Strength of ampgpexposed die casting to w thstan
shocks is very weak. This. enbodi ment enploys the frame bunper 30 as 22
shock- absor bi ng nmember instead of a cast frame. Thus, the base plate I 4
can be forned by press work, thick parts forned by casting can be rep ?ce
Wi th the @RS Of ngh@adisk odeviee f ranpaenpeata032 aﬁ@ha{lﬁ% PRse plate
32 can be nade at a | ow cost. The base plate 32 may be f-ornmed Dy

bunper 30
di e- cast i rgpreRenAIEMdf the hEyrect Sond Bblei € 010 £ 08 Nk NEop NSodd A
m;?h t he gg;e plate 32. It is desirable to formthe base p atemga 11

press wor ledverings sthp otundtiomal [WHPP]10The1 sdeLd e b 39 i 51408 rred SO as
to utilize spaces avail able when the base plate 32 is forne y press
work, and 3% aThenghsenabdemglbaisn@r@v&h@ﬁkwﬁQﬁoh%%%g35 extending
through the top cover 33, the base plate 32, the frame
.bumper 30 and the connector 22,.and bottom cover faétening
screws 34 screwed from under the bottom cover 31 through
the base plate 32 and screwed in the nuts 35 to fasten the
card assembly 20, the frame bumper 30, the bottom cover 31
and the top cover 33 to the base plate 32, ‘and top cover
fastening screws 36 fastening the top cover 33 to the ba%e
plate 32.
[0021]

The base plate, corresponding to the base plate 32,
of a conventional diék drive is formed by die-casting
aluminum. Strength of an exposed die casting to withstand
shocks is very weak. This embodiment employs the frame
bumper 30 as a shock-absorbing member instead of a cast
frame. Thus, the base. plate 32 can be formed by press
work, thick pafts formed by casting can be réplaced with
the shodk-absorbing parts of the framé bumper 30, and the

_ base'plate 32.can be made at a low cost. The base plate
32 ﬁay be formed by die-casting aluminum in a shape

suitable for combining the frame bumper 30 with the base

plate 32. It is desirable to form the base plate 32 by



function and a side slot function required by Conpact flash type 2. The
frame bunper 30 is formed by molding, for exanple, a thernoplastic .

el astonmer, such as a polyester elastoner, has noderate elasticity and is
excellent in dinmensional stability. The;gdisposition of the frame bunper
30, i.e., a shock-absorbing menber, in a mnmddle part of the assembly
structure is very effective in absorbing shocks exerted on either the top
cover 33 or the bottom cover 31. [0023] The frane bunper 30 is formed of
resins by PH®sSs cedrk fior diags Srodecthenfrane bunper 30 needs to have both
the function of a shock-absorbing nenber and the function of size.slot ,
the frame b2 30 has, for exanple, a core part formed of a hard resin
- having a conparatively high hardness, such as a pol ycarbonate resin or a

nyl on resin, and ThebdohameabunfpeoTead afs Fdaidd rRsids g@\ﬁtrggl%fecorrpar atively

| ow hardness, such as a polyester elastonmer. The formation “the frame
bunper 30 spacew-aval xbXe|whdrg fmtmel?mé@élgzmg §@ﬂﬁé<dr§§g§£.ggge of
a

the 12 frame bunper 30. Since the base plate 32 is forned o
work, and is a single molding having a shock-absorbing
function and a side slot fﬁnctioﬁ required by Compact
flash type 2. The frame bumper 30 is forméd by mdlding,

. for example, a thermoplastic elastomer, such as a
polyester elastomer, has querate elasticity and is
excellent in dimensional stability. The disposition of
the fféme bumper 30, i.e., a shock-absdrbing member, in 5
middle part of the assembly structure is very effective in
absorbing shocks exerted on either the'top cover 33 or the
bottom cover 31.

[0023]

The frame bumper 30 is formed of resins by two-
color molding. Since the frame bumper 30 needs to have
-both the function of a shock-abéorbing member and the
function of size slot, the frame bumper 30 has, for
example, a core part formed of a hard resin having a
comparatively high hardness, such as a poiycarbonate resin
or a nylon resin, and a body part formed of a sdft resin
having a comparatively low hardness, such as a polyester

elastomer. The formation of the frame bumper 30 by two-

color molding further improves the shock resistance of the



tal, a sufficient space is necessary in viewof strength if the frame
gﬁnper'30 s forned igtegrally with the base plate 32 by insert nol ding.
Since the frame bunper 30 and - the base plate 32 are fornmed separately,
two-color nolding is enployed in a nar ngw space. [ 0024] The top cover 33
is fastened to the base plate 32 by scremnng the four top cover fastening
screws 36 in threaded holes forned in the base plate 32. The frane bunper
30, the card assenbly 20 and the bottom cover 31 f are fastened together by

screw ng t fzamaobumpenn8oveSindeastleni gss Cp Bae 332 | s aFbAMEQUISE ol es
formed in the base plate 32. A part, on the side of the connector 22, of

the card metabbl g Qﬁffxcienteﬂpdqéoikhﬁeaaggaggaiﬁ 3gegyofsg&ggh§ghthe
bottom cover fastening screws 34 in the nuts 35. [0

plan view 1f the firaie dbunpest wrﬂgdfbymeawﬁﬁ@bfam&hﬁﬁﬁﬁ?ﬁeeﬂaséfe”befS
shown in Fig. 1. When the disk drive 1 in this enbodinent is assenbl ed,

the framplhateed23y insert moleckgabHMUGHE ine UK JfE Si de
. surfaces of the disk drive 1. The frane bunper
the base plate 32 are formed separately, two-color molding
is employed in a narrow space.
[0024)]

The top cover 33 is fastened to the base plate 32
by screwing the four top cover fastening screws 36 in
threaded holes formed in the base plate 32. Theé frame
bumper 30, the card assembly 20 and the bottom éover 31 i
are fastened togetherlbf screwing the two bottom cover
fastening screws 34 ih a threaded holes formed in the base
plate 32. A part,.on the side of the connector 22, of the
card assembly 20 is fastened to the base plate 32 by .
screwing the bottom cover fastening screws 34 in the nuts
35. |
[0025]

- Fig. 2 is a plan view of the disk drive 1 formed by
assembling the component members shown in Fig. 1. When
the disk.drive 1l in this embodiment is assembled, the
frame bumper 30, i.e., a shock-absorbing member, surrounds
the side surfaces of the disk drive 1. The frame bumper

30 is désigned in dimensions such that parts of the frame

bumper 30 protrude by a width in the range of 0.5 to 1 mm



30 is designed in dinensions such that parts of the frame bunper 30
protrude by a width in the range of 0.5 to 1 nm13 fromthe side surfaces
of the base plate 32; and has parts 30a protruding by.a width in the range
of 0.5 to I nmfrom the outer side surface of the connector 22. The frane
bunmper 30 has thick corner parts 30D, Ich is nost likely to be exposed
to shocks. Thus, the disk device 1 can be protected fromlateral shocks
that are exerted on the side surfaces of the disk drive 1 by covering the

peri phery fxom dthe wide essurfddes (- thethesonglath r 921 i &d Mas hsarext er nal
shape) with the bunper frame 30. [0026] Fig. 3 is a sectional view taken on

line A-A i3odigrotradiAfy PV witdth Gin 3chd NEad tOM ¢ 0¥ e o f RS NERG SCr ew
34 is screwed in the nut 35. The nut 35 formed of a hard mterial, such as

a netal, ithedegtedidy BAEdhe dBSEhe Rt Slor 132, f e dugper 30 and

the connector 22 and determ nes the distance between the base plate 32 and

the bott punpatersBhas ek bRRSE glALE f(ﬁ),arlﬂ#é}? PO fﬂl/%f 31 can
be joined together in accurate di nensions even though the tranme er 30,
i.e., a sheclhealsgidid® to shocks. Thus, the disk device 1 can be
protected from lateral shocks that ‘are exerted on the side
surfaces of the disk drive 1 by covering the periphery
(side surface in the two-dimensional direction of the
external shape) with the bumper frame 30.
[0026] :
Fig. 3 is a sectional view taken on line A-A.in ﬁig.
2. As shown in Fig. 3, the bottom cover fastening screw
34 is screwed in the nut 35. The nut 35 formed of a hard
material, such as a metal, is extended through the base
blate 32, the frame bumper 30 and the connector 22 and
- determines the distance between the base plate 32 and the
.bottom cover 31. Tﬁus, the base platé'32 and the bottom
cover 31 can be joined together in accurate dimensions
even though the fréme bumper 30, i.é., a shock absorbing
member, is soft.
[0027]
As obvious from Fig. 3, the side surface of the
frame bumper 30 protrudes outward beyond the connector 22

to enhance the shock-absorbing function against lateral

shocks. The nut 35 has a head sunk in the upper surface



menber, is soft. [.0027] As obvious fromFig. 3, the side surface of the
frame bunper 30 protrudes outward beyond the connector 22 to enhance the:
shock-absorbi ng function against lateral shocks. The nut 35 has a head
sunk in the upper surface 14 of the frame bunper 30 so that the surface of
the frame bunper 30 protrudes outward %yond t he other nenbers. More
specifically, the surface of the franme bunper 30 protrudes outward beyond
the other nenbers by a width of, for exanple, 0.1 mm or above. Therefore,

the frane ofhurperfrae imungdeci Vo | thab S| SerFges | 68! tgdoeksnd hat may
act directly on the top cover 33. [0028] The disk device 1 .of the form

factor cordumpam@a prdtuddarsiatvtird bdspsmcthd | dshet iREnel S, €asy to

carry and highly portable and is capabl’e of absorbing shocks that may act

- . . . i ;
on the maiMoneardpddigienil whe tid &k fdcdles o d féamé”fﬂﬂ{v}%ir jgie parts o
the frame bunper 30 fornms the periphery of the disk drive, and the

connect or pidtriides RAAWANAR OB hd AP aWr3dy | £ W64 Nner side

for example, 0.1 mm or above. Therefore, the frame bumper
30 is effective in absorbing vertical'shocks that may act
directly oﬁ'the top cover 33.

[0028]

The disk device 1 of the form factor conforming to
thé standards of Coﬁpact flash type 2 is easy to carry and
highly portable and is capable of absorbing shocks that L
may act on the main part thereof when the disk device 1 is
dropped. The parts of the frame bumper 30 forms the
periphery of the disk drive, and the connector 22, the
bése plate 32 and the top cover 33 lie on the inner side
of planes including the outer surfaces of the frame bumper
30. Therefore, the frame bumper 30 strikes the floor or
the like first when the disk dri#e 1l is dropped, and hence
‘shocks that act on the main part of the disk drive 1 is
limited at a minimum. |
[0029]

The construction of the connector 22 of the disk
drive in this embodiment will be described below.

Figs. 4(a) and 4(b) are views of assistance in

-eXplaining the connection of the disk drive 1 to a PC card



of planes including the outer surfaces of the frane bunper 30. Therefore,
the frame bunper 30 strikes the floor or the like first when the disk
drive 1 is dropped, and hence shocks that act on the main part of the disk
drive 1 is limted at a mninmm [.0029] The construction of the connector
22 of the disk { drive in this enbodiment will be described bel ow Figs.
4(a) and 4(b) are views of assistance in explaining the connection of the
disk drive 1 to a PCcard 15 2, i.e., an object. Fig. 4(a) shows the

rel ati on kgt vieen , &ﬁedﬁjébﬂUIFigl and)t BeoRs %ﬁ%dr%lai %ang weel) s a
s

view taken froma direction opposite a direction from 4(a) is

taken. ThenRCdqaakd driivie Whiadla e Hcslkoard ive al}d %;)ir#; {(tlﬂdasﬁ?l 4ﬂy| arly to

the disk drive 1, conforms to the standards o pe 2. The

di sk driveibw TaKewCi R ian di&%c%@o?@ro?;g%éﬂ’cehgeﬁgfe%%dmg{‘l J;B“r gcle Jonrow

shown in Fig. 4(a). As shown in Fig car

3 Tl favkicra.taRa)caBneaian 22nat, bhecdkakadih Gntch® cR8"AEEkeY and
guide rails 42 for guiding the rive 1.
drive 1 is inserted, similarly to the disk drive 1,.
conforms to the standards of Compact flash type 2. The
diék drive 1 is inserted in the PC card 2 in the direction
of the arrow shown in Fig. 4(a). As shown in Fig. 4(b),
the PC card 2 is provided with a slot 41 in which the
connector 22 of the disk drive 1 is connected, and guide
rails 42 for guiding the disk drive 1. | | ‘
[0030]
Figs. 5 and 6 are views of assistance in explaining

the construction of the connector 22 of the disk drive 1.
Fig. 5 is a perspective view of the disk drive 1 taken
from the side of the connector 22, and Fig. 6 is an
enlarged view of a corner part surrounded by a circle in
Fig. 5. As shown in Fig. 5, the connector 22 having about
fifty pins and conforming.standards is disposed on one end:
surface (side surface) of the disk drivé 1, and guide

~'rails 51 corresponding to the guide rails 42 are formed on
the opposité side surfaces of the disk drive 1. 1In this |
lembodiment, opposite end parts of the connector 22 is

extended so as to form parts of the guide rails 51.

[0031]



[0030] Figs. 5 and 6 are views of assistance in explaining the
construction of the connector 22 of the disk drive 1. Fig. 5is a
perspective view of the disk drive 1 taken fromthe side of the connector
22, and Fig. 6 is an enlarged view of a corner part surrounded by a circle
in Fig. 5. As shown in Fig. 5, the conH@ctor 22 having about fifty pins
and conform ng., standards is di sposed on one end surface (side surface)
of the disk drive 1, and guide :rails 51 corresponding to the guide. rails

42 are fornmed onAs howipds FEgi de, HHd chﬁméﬁtdﬂwzzjiﬁihﬂgd‘é@f L Inthis
enbodi ment, opposite end parts of the connector 22 is extended so as to

form part scedin leaguetiten $tidss 43 £6BRiAg 1bhe ASuffORat s Fl G f, the

connector 22 forned of a resin has extensions 23 formng the guide rails.

For exanmuxamphe, dirsk diost Clevidlisi haye Raddli &l g 1St EQNE Pon OFL de the
or may B

connector 22 so that the termnals of the connec € connécted to

those of tdieiddaieercdiiebtdPGLadd Hat %ﬂ@kﬁe%ﬂgﬁttﬁgnf ormto the

standards of Conpact flash. In the conventiona Ve, the
connector 22 may be connected to those of the adapter card

(PC card 2) to make the product conform to the standards
of Compact flash. In the conventional disk drive, the
gulde rails 51 and the connector 22 are separate parts,
and hence the positional relation between the terminals of
the connector 22 and the guide rails is dependent on.
tolerances in the dimensions of those parts and in the i
dimensions of the assembly of those parts. Therefore,
severe tolerances in the dimensions of those parts and the
‘assembly of those parts must be determined to insert the
terminals of the connector 22 correctly in the slot 41 as
shown in Fig. 4

[0032]

In this embodiment, the connector 22 has the
extensions 23 and the guide rails 51 are formed integrally
with the extensions 23. Therefore, the disk drive can be
formed in satisfactory dimensional accuracy without
determining any tolerances in the dimensions of parts
forming the guide rails 51 and the assembly of parts,
which is effective in reducing the cost of the product.

The guide rails 51 of the conventional disk drive are



guide rails 51 and the connector 22 are separate parts, and hence the
positional relation between the termnals of the connector 22 and the
guide rails is dependent on tolerances in the dinensions of those parts
and in the dinmensions of the assenbly of those parts. Therefore, severe
tol erances in the dinensions of those p%ﬁts and the assembly of those
parts must be determined to insert the termnals of the connector 22
correctly in the slot 41 as shown.in. Fig. 4 [0.0321 In this enbod]lcmant,OI
the connecterméd ﬂasatd@siﬁéded‘ﬁhé’ﬂféi@ﬁaf”gcéﬁfaﬁg'gf x&éﬁhin?&ga{&ﬁ% orne
integrally wth the extensions 23." Therefore, 't LHd S rrve anan§
formed in isedeé SEaahed Yoy ABOSEQEE] nGCLIREN M ¢ ROl ce RIS
tol erances in the dineggions oiipar€s forn1§g ?ﬁ% fﬁﬁg% rafﬁ% t eaggoéngt
assenbl 108 a1 1 MU #Sridd BF | Mfe | BofREMELP Y25 NEE COS . L
The guiéeq?gils 51 of the conventicn%ﬁbd|5i drrve are ﬁ?gd#%rﬁ%qf?gagting
desired di i a | Ai S . die-

e TG I TN Pbcos DO Gl PLITT oM

alumi num Since parts of the guid are fornmed rn ector 22 of
a resin i Fyrther reduces the cost.

[0033]

In this embodiment, a function of the frame bumper
30 of a shdck-abso:bing material is used as a part of the
-guide rails 51. Generally, it ié_difficﬁlt to form part
of a shock-absorbing material in dimensions within the
tolerance and it is difficult.to form the guide rails 51i
entirely of a shock-absorbing material. In this
embodiment, parts, corresponding to the front end of the
connector 22 and the guide rails 42 of the PC card 2, of
'the guide rails 51, the dimensional accuracy of which is
particularly important, are formed integrally with the
connector 22 by molding; and the other parts of the guide
rails 51 are fdrmed in the frame bumper 30. The distances
between the positions of the pins of the connector 22 and
a vertical surface shown in Fig. 6 are partidularly
important. Since the vertical surface is the surface of a
part of the cohnector 22 formed by molding, the distances
can accurately be determined. Thus, the disk drive is
formed with a desired dimensional accuracy and has an

improved shock resistance.



this enbodi nent, a machining process is omtted, which further reduces the
cost. [0033] In this enmbodinent, a function of the frame bunper 30 of a
shock-absorbing material is used as a part of the guide rails 51. _
Generally, it is difficult to formpart 18of a shock-absorbing material in
dimensions within the tolerance and it is'difficult to formthe guide
rails 51f, entirely of a shock-absorbing material. In this enbodinent,
parts, corresponding to the front end of the connector 22 and the guide
rails 42 of00B&IPC card 2, of the guide rails 51, the dinensional accuracy
of which is particularly inportant, are formed integrally with the -

connector 22 by niol diing., G@ndthdexidesifardis mivile Jwéeizémtdf 51 are
formed in the frane bunper 30. The distances between the p03|t|ons of the

pi ns of theurbacec{bowd? enﬁfaeeyeahanhrﬁuafaeﬁe508f@1bﬁ1Fbﬁr fcare
particularly inportant. Since the vertical surface iIs e sur ace of a

part of tFESCﬁmﬂﬂ@doinﬁégf@lnydwbﬂhn@hé'Bgnnéégog'§§aﬁgeﬁolﬁgﬂa gﬂaatelr
be determ ned. Thus, the disk drive is fornmed with a desire [ mensi ona
accur acy attte hatshen h¢f¢i6ﬂfﬂhSﬁﬁ@faéés(ﬁﬁﬁéfesurface) is formed in
the frame bumper 30. A front end part of the extension 23
is beveled in a horizontally triangular shape. Thus, the
frame bumper 30 having a guide function can be protruded
beyond the extension 23. Thus, the shock absorbing
function of the corner part is enhanced, the insertion of
the disk drive in alignment with.the guide rails 42 is ?
facilitated by the triangular front end part of the
extension 23,
[0035]
The X-, the Y- and the Z-direction are defined in
'Fig. 5. The X- and the Y-direction define fhe horizéntal
.direction,.and the Z-direction along the thickness is the
vertical direction. In this embodiment, the frame bumper
30 and the connector 22 cover the two-dimensional
direction defined bj the X-.and the Y-direction. As shown
in Fig. 2, the peripheral part of the frame bumper 30
protrudes most greatly with respect to the two-dimensional
direction defined by the X- and the Y-direction. Thus,

the lateral shocks that act on the side surfaces of the

disk drive are absorbed by the frame bumper 30.



18 [0034] In Fig. 6, the extension 23 having a horizontal surface (|ower
surface) and part of the vertical surface is formed integrally with the
connector 22 by nolding, and the other horizontal surface (upper surface)
is formed in the frame bunper 30. A frgyt end part of the extension 23 is
beveled in a horizontally triangul ar shape. Thus, the frame bunper 30
having a guide function can be protruded beyond the extension 23. Thus,
the shock absorbing function of the corner part is enhanced, the insertion
of -the di[€l03FJve in alighnent with the guide rails 42 is facilitated by
the triangular front end part of the extension 23. [0035] The X-, the Y-

and the Z-directFdgsar g (d9f ian@d 7i(b) Bhow 2onheRt¥rsaP@ ti}e Y-direction
define the horizontal direction, and the Z-direction along the thickness

is the verddidalcatiiote idi.tHe) #disgIRPLdmdotdned I aig pumper  30. and
t he connector 22 cover the tmo-diﬁgﬁsional direction defined by the X- and

the Y-dir eohindttods 2h@down NiFirig .27 (dE HE iSRRI RS 1 Pladlie frame

~ bunper 30 . ' -
provided with a groove defined by upper and lower
horizontal surfaces and a vertical surface. The connector
22 shown in Fig. 7(b) has extensions 25 each provided with
a longitudinal guide rail. The cdnnector 22 of the shape
shown in Fig. 7(a) is satisfactory if shock resistanée can
be sacrificed to some extent. The connéctor 22 of the
shape shown Fig. 7(b) is Satisfaétory if if is desired tg
enhance shock resistance and many shock-absorbing
protruding parts of the frame bumper 30 are used. Since
the connector 22 shown in Fig. 7(b) is provided integrally
with the longitudinal guide rails having guide surfaces,
the positional alignment of the holes of the connector 22
and the pins of the slot of the PC card 2 is possible.
[0037]

As apparent from the foregoing description, the
frame bumper 30 improves the shock resistance of the
removable hard disk drive (the disk drive 1) ﬁaving, for
exampie, the form factor of Compact flash type 2. For
example, shocks that will act on the main part of the disk

drive 1 when the disk drive 1 is dropped can effectively

be absorbed by forming the frame bumper 30 such  that parts



protrudes nost greatly with respect to the two-di nensional
defined by the X- and the Y-direction. Thus, the |ateral

on the side surfaces of the disk drive are absorbed by th
30. 19 [0036] Figs. 7(a) and 7(b) shov&oc;onnecto_rs 22 in_
t he foregoing connector 22. The .connector 22 shown in Fi
extensi ons 24 each provided with a groove defined by upper
hori zontal surfaces and a vertical surface. The connector

direction
shocks that act
e frame bunper
nodi fi cati ons of -
g. 7(a) has

and | ower

22 shown in Fig.

7(b) has oft ame Framd Wagerd IV igtad Wé thhe arlguWiddinal Agyidenai | . The

connector 22 of the shape shown in Fig. 7(a) is satistactory ift.shock

resi stanceheapart® HCthld e BP9 E tre %s%gﬁﬂtq{e 22 of the

shape shown Fig. 7(b) is satisfactory if it is

enhance shock

resi st anc guBemdRRY paleeK oAb IHDisIGe RIOHE X ar. q{or}r{]a%ggra bunmper
I g ) ed

30 are used. Since the connector 22 shown in 'S

integral |y ew,tlhnt E%t'e%'iﬁicte‘{dia]@ﬁ tg#é S%g@i#l%%a\@f%fq}é?%g

positional alignnent of the holes cadnnect or

Provi

ﬁﬁﬁg éxs, t he

ins of the

slot of tkeoRCthar dutekS bBARHAEYE of the frame bumper 30 to enhance

the shock resistance.
{0038]
The connector 22 in this embodiment has th

extensions 23 (24, 25) as positioning slots. The

e

positioning slots having desired dimensions of the

conventional disk drive are formed by machining a base ‘

formed by die-casting aluminum. The base plate 3

2 of the

present invention does not have any positioning function,

the base plate 32 cén be formed by low-cost press work.

Even if the connector 22 has a positioning function, the

connector 22 can be formed so as to recede inside the

outer boundary of the frame bumper 30. Therefore

. the

frame bumper 30 strikes the floor first even if the disk

drive is dropped with the connector 22_facing down, so

that the shock resistance can be'improved.
[0039]
[Effect of the Invention]

As apparent from the foregoing description

’

according to the present invention, the disk drive has a

remarkably improved shock resistance against shocks that



[ 0037] As apparent fromthe foregoing description, the franme bunper 30

i nproves the shock resistance of the renovable hard disk drive (the disk
drive 1) having, for exanple, the formfactor of Conpact flash type 2. For
exanmpl e, . shocks that will act on the mai'n part of the disk drive 1 when
the disk drive 1 is dropped can effecti@ély be absorbed by formng the
frame bunper 30 such that parts 20, of the frame bunper 30 strike the
floor first. Although the parts of the frane bunper 30 are naturally the

out er nost Maytacbnohhthei deskf diieeswRén the Q98REQLPYe2 ' an
interface, and the base plate 32 recede inside fron1tﬁezgu?£?sggghdary of

the frame PBnpef Bstépipbbences the §Baﬁtngg§i stance. [0038] The connect or
22 in this. enbodi nrent has the extensions 23" (24, 25) as positioning slots.

The positidmigg Fljots having desired di nensions of the conventional disk
drive are fornmed by machining a base forned by die-casting alum num The

base pl ate 32 of Fille 1PHES ANt iieRV U 1% 1AASH AP NG AL R 1 T4 N9
drive in a preferred embodiment.
[Fig. 2]
~Fig. 2 is a pian view oflthe disk drive shown in
Fig. 1._
[Fig. 3]

.Fig. 3 is a sectiohal view taken on line A-A in Fig.

2. | - i
[Fig.- 4]

Figs. 4(a) and 4(b) are views of assistance in
explaining the relation between a disk drive and a PC card
in combining disk drive with the PC card.

[Fig. 5]

Fig. 5 is a perspective view of the disk drive és
viewed from the side of a connector.
- [Fig. 6]

Fig. 6 is an enlarged view of a corner part
surrouhded by a circle in Fig. 5.

[Fig. 7]
Figs. 7(a) and 7(b) are views of connectors in

modifications.

[Explanation of Reference Numerals]



the base plate 32 can be forned by | ow cost press work. Even if the
connector 22 has a positioning function, the connector 22 can be fornmed so
as to recede inside the outer boundary of the frame bunper 30. Therefore,
the frane bunper 30 strikes the floor first even if the disk drive is
dropped with the connector 22 facing ddan, so that the shock resistance
can be inproved. [0039] [Effect of .the Invention] As apparent fromthe
foregoi ng description, according to the present invention, the disk drive
has a renarkablpsd ock rgsi ceg Qgai nst  shocks fhat 21: may
act on th(raladi sk %irél% '%’ the di siﬁ r |l\a/£]é' ﬁs@d'r‘o'ppe%?cgfﬁ??tfu%%tri ption

i sk driga i a e B ad sl Aol WS B N hn o
the disk didewqpiRewg4n .Fi'I%p ]clgm% 926, .. Functional member,
21 ... Printed wiging board, 22 ... Connector (interface
connector), 23, 34, 25 ... Extensions, 30 ... Frame bumper,
31 ... Bottom cover, 32 ... Base plate, 34 ... Screw,

35 ... Nut, 36 ... Screw, 51 ... Guide rail



Fig. 3 is a sectional viewtaken on.line AAAin Fig. 2. [Fig. 4] Figs.

4(a) and 4(b) are views of assistance in explaining the relation between a
di sk drive and a PC card in conbining disk drive with the PC card. [Fig.

5] Fig. 5 is a perspective view of the g'sk drive-as viewed fromthe side
of a connector. [Fig. 6] Fig. 6 is an enfarged view of a corner part '
surrounded by a circle in Fig. 5. [Fig. 7] Figs. ‘7(a) and 7(b) are views of
connectors in nodifications. '[Explanation of Reference Nunerals] 22' 1

... Disk drige,12 ... PCcard, 10 ... Functional unit, 11 ... Magnetic
disk, 12 ... Actuator assenbly, 13 ... VCM assenbly, 14 ... Top clanmp, 20
... Functippapigenypgive?2l ... Printed wring board, 22 ... Connector
(interface connector), 23, 34, 25 ... Extensions, 30 ... Frame bunper,

10: Functional unit
11: Magnetic disk

- 12: Actuator assembly
13: VCM assembly

l4: Top clamp 14

15: Latch

20: Card assembly.

21: Printed wiring board
22: Connector

30: Frame bumper

31: Bottom cover

32: Base'plate 32

33: Top cover

34: Bottom cover screw

36: Top cover screw

Fig. 2

1: Disk drive

Fig. 3
Top surface

Side surface



31 ... Bottomcover, 32 ... Base plate, 34 ... Screw, 35 ... Nut, 36 ..
Screw, 51 ... Quide rail 23 Fig. 1 1. Disk drive 10: Functional unit 11:
Magnetic di sk 12: Actuator assenbly 13: VCM assenbly 14: Top clanmp 14 15:
Latch 20: Card assenbly. 21: Printed mﬁ@ing board 22: Connector 30: Frane
bunper 31: Bottom cover 32: Base plat€'32 33: Top cover 34: Bottom cover
screw 36: Top cover.screw Fig. 2 1. Disk drive

Fig. 4

1l: Disk drive
2: PC card
41: Slot

42: Guide rail

Fig. 5

51: Guide rail

Fig. 6
23: Extension
Vertical surface

Horizontal surface (1owe; surface)

Fig. 7
24: Exfension

25: Extension



Fig. 3 Top surface Side surface 24 Fig 4 1: Disk drive 2: PCcard 41:
Slot 42: GQuide rail Fig. 551. Guide rail Fig. 6 23: Extension Vertical
surface Horizontal surface (lower surface) Fig. 7 24: Extension 25:
Extension -25- CLAIMS: 1. A disk drive conprising: a functional unit

i ncluding a disk serving as an information storage nedium and

-25-

CLAIMS:

L. A disk drive comprising:

a functional unit including a disk serving as an information storage medium; and

a case assembly holding the functional unit therein;

wherein the case assembly is provided with a thick frame bumper serving as a shock-
absorbing member, and the surface of the frame bumper protrudes from side surfaces of the disk
drive beyond other members; and

wherein the thickness of the case assembly in the direction of the thickness of the frame

bumper is dependent on a nut.

2. The disk drive according to claim 1, wherein the case assembly includes a top cover
covering the upper surface of the disk drive, and the surface of the frame bumper protrudes

beyond the surface of the top cover on the upper surface of the disk drive.

3. The disk drive according to claim 1, wherein the frame bumper of the case assembly has

a guide function of detachably mounting the disk drive on an object.

(RALIBQJ03133.doc:mxl



a case assenbly holding the functional unit therein; wherein the case
assenbly is provided with a thick frame bunper serving as a shock-
absor bi ng nenber, and the surface of the frame bunper protrudes from side
surfaces of the disk drive beyond other nenbers; and wherein the thickness
of the case assenbly in the direction of the thickness of the frame bunper
is dependent on a nut. 2. The disk drive according to claim1l, wherein the
case assenbly includes a top cover cov¥ring the upper surface of the disk
drive, and the surface of the frame bunper protrudes beyond the surface of
the top cover on the upper surface of the disk drive. 3. The disk drive

accordifg to glAikmidve 1eefdhg té BRirh BaﬂEthEtJ&ﬂﬂ?(nﬁﬁ g hltenfcrtst thaskMhdertchag a a
gui de function of detachably nmounting the disk drive on an object.

[R \L.l %Q%ljrﬁgﬁ ﬁilotﬁe E)@’éét WHr thédlsﬁ‘dgikzé Bﬁﬁfgd@ﬁ ro%;éw to claim3 further

conprising a connec hat 1s 1nserted In ormed in the object

when t he disk r|v is mounted on th ec erein the connector serves
as part of th‘@ gg ?Wft%ﬁe.rv%s.asfﬁg 3%"8‘#‘?% Ut ording to claimi,

wherein the frarre bunmper is formed of an elastonmer. 6. A storage nedi um
havi ng an assenbly structure capabl e of being detachably | oaded into an
obj ect, conprising: a connector to be inserted in a slot fornmed in the
obj ect ;5.and drheeld&kt driverecdoeding ao nélaign dn vehereinntht fdrapdumpter de famdédngf fanom
a formfactor that is '

elastomer.

6. A storage medium having an assembly structure capable of being detachably loaded into
an object, comprising:

a connector to be inserted in a slot formed in the object; and

an elastic member forming an external shape not departing from a form factor that is
required in mounting the storage medium to the object;

wherein the positions of two-dimensional side surfaces of an external shape is
dependent on the connector and the elastic member; and

wherein the thickness of the case assembly in the direction of the thickness of the frame

bumper is dependent on a nut.

[RALIBQJ03133.doc:mx]



required in nmounting the storage nmediumto the object; wherein the
positions of two-dinensional side surfaces of an external shape is
dependent on the connector and the el astic nenber; and wherein the

t hi ckness of the case assenbly in the direction of the thickness of the
frame Dbunper is dependent on a nut. [R\LIBQO03 I 33.doc:nxl -27- 7. The
st orage nedi um according to claim®6, wherein the connector is provided
integrally wth a guide structure that2ls nmounted on the object. 8. The
storage nedi um according to claim®6, wherein the elastic nmenber is provided
with a guide structure that is guided by and nounted on the object. 9. The

st or agey.medi Urherdt6apél ifedivin® addopdifiy @ cMie 6EwRerelifthecamdctor T8 PRV TdedaatepaIlly S
protruding fromall the two-dinmensional side surfaces beyond ot her nenbers.

10. Thgwﬁﬁggag@ﬁﬁg 'gﬂggﬁgﬁkghﬁﬁohqhg5®%$§6, wherein the elastic nenber is

di sposed i n~a art o e asse structure. 11. The storage
medi um according to claim6 further conprising: a nut inserted through the
el astic nenber in the direction of the thickness of the assenbly
structure; and a screw for fastening the nut; wherein a formfactor in the
directi®n of khestermgergdivun aogoping fonglpiat 6 pyherais: the Elagtic member is pegvidedewith
screw. [R U, 1BQ 03l 33.doc: nxl

a guide structure that is guided by and mounted on the object.

9. The storage medium according to claim 6, wherein the elastic member has parts

protruding from all the two-dimensional side surfaces beyond other members.

10. The storage medium according to claim 6, wherein the elastic member is disposed in a

" middle part of the assembly structure.

11. The storage medium according to claim 6 further comprising:
a nut inserted through the elastic member in the direction of the thickness of the
~ assembly stfucture; and
a screw for fastening the nut;
wherein a form factor in the direction of the thickness is determined by fastening the nut

by the screw.

[RALIBQ]03133.doc:mx]



-28- 12. A portable precision device including an assenbly structure and
capabl e of being detachably nounted on an object, said portable precision
device conprising: a functional unit; a base plate for holding the
functional unit; and a shock-absorbi ng nenber formed separate fromthe base
pl ate and disposed in a mddle part of the assenbly structure; wherein
| at eral shocks acting on the portabl e precision device are absorbed by the
shock- absor bi ng menber. 13. The port abl28 -precisi on device according to
claim12, wherein the base plate is formed by press work. 14. The portable
preci sion device according to claim12, wherein the shock-absorbing nenber
is forned of AegsdriabledprecibionC@évte Ml6Hing -anlissethbE Ridnab! sdPEfbR ONbeiayi ce
according to claim 12, wherein the shock-absorbing nenber has a protrudi ng
part pr i | j i i . - .1 he portable
pr eci si%%gc!j%?g%%‘ﬁééggﬁl aﬂig%bﬁ%g’ S(rairahl @qagﬁﬁggﬁgignta g{; léﬁgﬁgﬁé#égpor tabl e
preci sion devige in pnupting and renovi ng the portabl e precision device on
and fron1the‘b@PgﬁF@ PR\ LI BQ) 03133. doc: mxl -29-.16. The portabl e precision
device according to claim12 further conprising a card assenbly provided
with a connectlse platotor haldine the fynstignal jugit; ansk ned in t he object; wherein the
connector serves as part of a guide rail for guiding the portable precision
a shock-absorbing member formed separate from the base plate and disposed in a

middle part of the assembly structure;
wherein lateral shocks acting on the portable precision device are absorbed by the

shock-absorbing member.

13. The portable precision device according to claim 12, wherein the base plate is formed

by press work.

14, The portable precision device according to claim 12, wherein the shock-absorbing

member is formed of resins by two-color molding.

15. The portable precision device according to claim 12, wherein the shock-absorbing
member has a protruding part protruding in the direction of the side surface of the portable
precision device, and a guide rail is formed to guide the portable precision device in mounting

and removing the portable precision device on and from the object.
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device in nounting the portable precision device on the object. 17. The
portabl e precision device according to claim 12 further conprising a top
cover for covering the functional unit after nmounting the functional unit
on the base plate; wherein the shock-absorbing nenber has a part protruding
upward fromthe upper surface of the top cover covering the functional
unit. 18. The portabl e precision device according to claim12, wherein the
functional unit includes a magnetic di%k supported for rotation, and an
actuator assenbly for reading data from the magnetic disk and witing data
to the magnetic disk. [R\LBQ 03133. doc: nxl

16. The portable precision device according to claim 12 further comprising a card assembly

provided with a connector to be inserted in a slot formed in the object;

wherein the connector serves as part of a guide rail for guiding the portable precision

device in mounting the portable precision device on the object.

17. The portable precision device according to claim 12 further comprising a top cover for
covering the functional unit after mounting the functional unit on the base plate;
wherein the shock-absorbing member has a part protruding upward from the upper

surface of the top cover covering the functional unit.

18. The portable precision device according to claim 12, wherein the functional unit
includes a magnetic disk supported for rotation, and an actuator assembly for reading data from

the magnetic disk and writing data to the magnetic disk.
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