;e3e 4 :TZ6TCL8 - 1 TITLE OF THE | NVENTI ON CARD- SHAPED ELECTRONI C
APPARAT A ) OF THE I NVENTI ON The present invention relates to a
card-sh ﬁ@ oni ¢ appar atus capabl e of being inserted into a card
slot. ReC oduci ng devi ces, such as nmagnetic disk drives, optica
di sk drives,S®®ash nenories, and the like are widely used as external
storage devices 10 for conputers nowadays.; Recently, noreover, conputers
whi ch have PCMClI A-card sl ots have spread, especially in notebook-type
personal conputers. Correspondingly, external storage devices that can be

inserted into the card slots of C r en devel oped as 15
renovabl e storage nedia. On theTg?ﬁgrB aﬁgﬁ Eygﬁﬁﬁgpﬁzation of hard disk

drives (hereina%ggﬁééﬁégﬁﬁﬁgkge?ﬁgyfgiﬁﬁpﬂﬁﬁTﬁgvanced i ncreasingly.

Recently, 1- an are expected to be used as renovabl e

HDDs have been 20 devel oped. gf G@@ﬁ@ﬁ-ﬁf@pﬁﬁ,ﬂ%ﬁ hat can be inserted
a

into PCMClI A-card slots. The card-shaped extern st orage devi ces and

el ectroni c apparat usefiet Babseal RavHaedohnNrbhatesar €oshokararenggearal ly
subj ected to shock event, so 25 high shock and vibration resistance are

required.sn geags@troho¥eysparbbesecapgplat ysebe@hg NAbesPedt iQPE agai nst,
and sonetines they are carried in i S- 2 acase that is covered with a
shock- absor bi nganeabgrsldtese card-shaped el ectroni c apparatuses are fixed
in a card slot during operation, so that

Recording/reproducing devices, such as magnetic

disk drives, optical disk drives, flash memories, and
the like are widely used as external storage devices

10 for computers nowadays. Recently, moreover, computers
which have PCMCIA-card slots have spread, especially
in notebook-type personal computers. Correspondingly,
external storage devices that can be inserted into the
card slots of the computers have been developed as

15 removable storage media.

On the other hand, miniaturization of hard disk
drives (hereinafter referred to as HDDs) has advanced
increasingly. Recently, 1- and 1.8-inch HDDs that
are expected to be used as removable HDDs have been

20 developed. They are card-shaped HDDs that can be
inserted into PCMCIA-card slots.

The card-shaped external storage devices and
electronic apparatuses that can be used in the card
slots are generally subjected to shock event, so

25 high shock and vibration resistance are required.
In general, however, these apparatuses are not so

strong against, and sometimes they are carried in
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external shock to the card slot may cause serious 5 danmage such as a | oss
of information. Accordingly, inprovenent in the resistance agai nst shock
and vibration during operation is very inportant. Wen a card-shaped

el ectronic apparatus is set in a card slot, it is supported only by a
connector 10 portion, and there is no other solid supporting portions. Its
side edge portions are supported in a substantially free state with a snal
gap with respect to rails of the card slot. If any heavy shock or vibration
applies on the card slot, therefore, 15 there is a high possibility that

the front or rear esd%gﬁp%[%gﬁe gg@ec}é@%ftﬁp%ﬂ%ﬁé#_gg%%&gﬁ%gg% 2! t he

. a . «
card slot rails. 9? i ST on OCCUrS, n car structure

vibrates with a convenllonal: benmilfgy 201 ¥LbEShL 0N PRLPa rl OE Cafar d- Shaped

el ectroni ¢ appar at uses can be inserted into a card slot, 1ncluding

HDDs, have subsgantd af Ya ther SR €XAGFL0Y S58E P on NeYo Ny gy substanti al ly

t he sanme bendi ng nbde shape al though the hode frequency is various. 25
Since this bendiyg e JKSAHHFEYLAS ddrd DY FHBFUENEYe rSdEEOSSICh as
hundreds of hertz, it is the nost critical vibration node that generates
large -53 amdndgslesudh ady &ilossd ioh Difshnekiappl iZscordimgl ¢l ectronic
apparatus. In order to inprove the shock and vibration resistance of the
car d- shaped el enipmsvenappaiattise tdeisfanee agaimsstbesierk tand ncrease the 5
natural frequency of the vibration node. In general, however, a card-shaped
el ectroni ¢ apparibrsticn |dufing operdt bkmess veryriwpoxrtamiet the standard
requi rements of the card slot, so it is difficult to increase the natura
frequency enough. 10WIBRREF SUMARY2EFd Tejle ¢ ReNTe GRPHRE2 @ skat sehvent i on
has been contrived in consjderation of these circunstances, and its object
is to provide a-Ra® CFHAPTEP e okt rbhi TURRPEFeE LR Y | Hpf RRRFEPock and

i brat | istance. 15 In grder to achieve th bj ect d
haped Skt r o e S AT CHEER o Mg 0 SHORSTRLS OT SR E et on 1S an

Qui do. rai | s opRSeEIERlbet ohed 113 parat 1ot Thod SR S n 08 2000 e
conprises: a baéeswsﬁg&?tig{]m%r@e Sé‘@ﬁé%i?é'é{,érﬁ‘ﬁ?%%iﬂate on whi ch

conponents are nmounted and having a natural ndi ng vibration node; and a
cover attached tospdet baseranms spf calé nGapyes1éhe COAPAEMSavy hendase
having a pair of side 25 edge portions configured to be guided al ong the
guide rails, anskavihuselsn yapdl peotsnistivasceodf s ot edtliorsfdesm ne the
positions where the base contacts the - 4 guide rails through or not

t hr ough 1%he covieieré his pa dbigisi poss bei hity otha edthedf vomtuad ¥ yrewar

positions corresponding to nodes of the bending vibration node on each side
edge portion arkBge opEcthegelecimenic apparatus collides against

the card slot rails.
If this collision occurs, the thin card-shaped

structure vibrates with a conventional bending

20 vibration mode. Since card-shaped electronic
apparatuses that can be inserted into a card slot,
including HDDs, have substantially the same exterior
design, they have substantially the same bending mode
shape although the mode frequency is various.

25 Since this bending mode frequency is in a low
frequency range such as hundreds of hertz, it is the

most critical vibration mode that generates large



5 thickness direction of the base. A card-shaped el ectroni c apparatus
according to another aspect of the invention is an el ectronic apparatus
that can be inserted into a card slot having a pair of guide rails opposed
substantially 10 in parallel relation to each other. This apparatus
conprises: a base in the formof a substantially rectangular plate on which
conponents are nounted and having side edgge portions and a natural bending
vi bration node: and a cover spreading over the base, 15 the cover having a
pair of side edge portions in contact with the side edge portions of the

aplurality of a's#é%%ﬁggsn?%ab B Sipeat o0 e b narPRAS0sr tBke wher o
the base contackicLhecpdcoubda,taibe {HROUIRLNECONBLLLNerEr ghua! 0N

bei ng | ocat ed |n posSi'ti ons corfrespon to nodes o

be”d'”g.v'bfat'%ﬂdnggﬁ Qﬁlgﬁcﬁeéag%aﬁggeo&th'OEaQE gﬂgpﬁavgﬁe%Q?oglc

projecting in the t Ri CKRess di rection of the b card-sha

el ectronic appa%gga§aﬂﬁgor@hege%eratlhk 330 %&e%sescaneEeEQ% Eﬂée“t'og s

an electronic a ratus that can be'is |oaded into a card storage -

portion. dhis appanabys reeEREhE9SoZ kaseviibralteohomeyel, a substantially
rectangul ar plate on which conponents are nounted and havi ng a natural

bendi ng vi bration node; g@meral;ohewedtelrgc ke dara-tshepkas @ lawt rondpr eadi ng
over the conponents, the base having a side edge portion capable of
engagi ng t he caagpatatage ipodtimdtedndna tpricknesisonncomtlegutedmeetdet er m ne
the position where the base contacts the guide rails, the protrusion being

| ocat ed near a pbei sitendesdr segurdengnts ©d &heoderdf siné,bsndiltgigi bration
mode on the side edge portion and prolectln% in _the thickness direction of
the base. AdditHéAiRcuBitedrs 1aggageatnggas toralhdreARencyosNAULGh -be set
forth in the description 15 mhlch follows, and in N&grt will be obvious from

t he descFPptlon or may be | ﬁﬁé&UyVAﬁr A QF JHEANVENTTMNent i on. The

bj ect d advant f th t I d oht db
Toans. of the i net r undREaPRErES et et D e CPRTT AN 36 poi nt et out
her ei naf ter . BRLEE PESCRLETLON:ORnTHE SEVERAL (YHELS, OBATHE.DRALNG, The

acconpanyi ng dr aw ngs are 1 ncorporated 1n and cons a part of

the specificati gg, tblb&%bﬁa@eaeEQQ@L@%@b@doklb%%rbﬂ!%napgara%ﬁg Qgst her 25
wi th the general description given above and the detail ed description of

the enbodi ment s j gb¥erRebelsBWc kS ahve viibraxploal kelshetahicaci pl es of the
i nvention. - 6 FIG 1 is an exploded perspective view showi ng an HDD
accordingsto a first Iembadierento aichtifeere the above object, a card-
shaped electronic apparatus according to an aspect of
the invention is an electronic apparatus that can be
inserted into a card slot having a pair of guide
rails opposed substantially parallel to each other.
20 This apparatus comprises: a base in the form of
a substantially rectangular plate on which components
are mounted and having a natural bending vibration
mode; and a cover attached to the base and spreading
over the components, the base having a pair of side
25 edge portions configured to be guided along the guide

rails, and a plurality of protrusions configured to

determine the positions where the base contacts the



invention and a card slot of a personal conputer; FIGS. 2A, 2B and 2C are a
plan view, a side view, 5 and a sectional view, respectively, of the HDD,
FIG 3 is a diagramtypically showing the sinulated result of a vibration
node of the HDD, FIG 4 is a sectional view showing the HDD set in a
cardhol der of the card slot; 10 FIG 5 is a sectional view taken along |ine
CCof FIG 4; FIGS 6A 6B and 6C are a pjan view, a side view, and a
sectional view, respectively, show ng an according to a second

enbodi ment of the invention; 15 FIGS. 7A, 7B and 7C are a plan view, a side

i ew, q . | view el how .

UhiTd embodi menPeGret FE-FRVEREPBRE Gha bt B BA eBRanaoser ar 7 il an vi ew
i d i ew, . oW, . ,

Rccording 1o a PEOFERCbRESaPhd brbRREE thUEhY onE B A B bRt e v o

THE | NVENTI ON i t i b L HDD wi | |

now be describggofggggéggPﬁ%fﬁﬁ $§?§%2§§2£¥%n%ﬁgagggoﬁggkéﬁgaﬁg$g§fngs.WES

As shown in FI 1 10448 4 f t hat nplies with
the POVD A typel T 2EBrdev, ror Brtarn A Prapetht e B FERtY o thar it

can be g5 ~ _ tRSEkheds! At pedbfichakentputp9kea PCMCI A-card slot 20 that is
formed in a personal conputer, for exanple. The card slot 20 that serves as

a card storage portigncurlilshepdaseniebedohitstppiiataar dcebetiig ®oi s

| ocated in an apparatus body 22 of the personal computer and has an inlet
24 that is fornedothea ssdewtl bf22heointvbetihppatat as bddygtrdheci nl et 24 has
an el ongate rectangul ar shape corresponding to the profile of the HDD 10
that serves as appardtghapkdt10an| bet tnaectagpinbous. ca¥destatd slot 20 is
provided with a cardhol der 26 in the shape of a rectangular tray and a
connector 28, whREhngre Pa&éhted @Bhtiﬁnﬁé@jéﬁyOWPﬁeﬂhéubﬁFéBt2i1¥h t he

appar atus_body 22. The_cardholder 26 is formed 15 by bending a netal plate,
and its B%positénspﬁéaéaﬁé relation to each other. °“This apgaratus

comprises: a base in the form of a substantially
rectangular plate on which components are mounted and
having side edge portions and a natural bending
vibration mode; and a cover spreading over the base,

15 the cover having a pair of side edge portions in
contact with the side edge portions of the base,
individually, and capable of being guided along the
guide rails, and a plurality of protrusions configured
to determine the positions where the base contacts the

20 guide rails through the cover, the protrusions being
located individually near positions corresponding to
nodes of the bending vibration mode on each side edge
portion of the cover and projecting in the thickness
direction of the base.

25 A card-shaped electronic apparatus according to
still another aspect of the invention is an electronic

apparatus that can be is loaded into a card storage



portions constitute guide rails 30, individually. The guide rails 30,

havi ng a U shaped cross section each, are opposed substantially in parall el
to each other, and extend in a loading direction A of the HDD 20 10 from
the inlet 29. The paired guide rails 30 function as guide nmeans for the HDD
10 to be inserted into or taken out of the card slot 20 and serve to engage
and hold the set HDD. Further, the card_slgt 20 has therein an eject 25

| ever 32, which extends in the |oading direction A beside the cardhol der

26. The rear end portion of the eject |ever 32 engages the connector 28. An

ej ect _ g _ button 33 ig,attached Eo the distal end _of thethever 32 and
is situated sidBOhyi8Pde Wit EREATAFES S4™PALSERodn PPFeFrESt 8A to 2C, the

[ b ' N f I | . pl : d
vari ous. componelPE™ Hinfi SHEA PALAPT 10 8 SOARCLA NPt LS 8F SPRETor the
b . Further, th [ te- ; t
sgfgadsugvesrthéoﬁggg?négr%ggg&%?g?ﬁg %ggeﬁfgﬁﬁgegr%%Egggé?%gééﬁhggard (not

shown) on the b9ﬁBQ§E§BgemBBe%0ah egb %%eraEQt%chgﬁFgg‘gﬁ%ﬁhaéé Lhat

conceals the printed circuit board and the bottom si e base. All

these el egents apeeghdpkedver tA¥CLoMbOnkAL, atbar ade Aaiokea Aiggnnector
16 is attached to the printed circuit board and | ocated on the front end of

15 the HDD 10 wetiBer poReebnt eapbbleoadi eagdigiagt the. cihe kaseagd carries
thereon a 1.8-inch magnetic disk 17 that serves as an information recording
medi um a spi ndperttbar ah8 aspaodirunsd onoiconfiguredphor tetgradder ahati ng t he
magnetic disk, and a 20 plurality of magnetic heads 19 for witing
informati on to aerditeadi where thenbhlse cegterits dhek guike asésl2thart her
carries thereon a head actuator 21 that supports and noves the nmagnetic
heads with resppeptrysina bednet ilecaitelk Draraar aepitdeni sgrrespanddng( not
25 shomn%, an inertia |latch nmechanism etc. The respective opposite side
edge portPons oftOt ReNPES 9fd th6t PERALHFeViLTAtiRA T9denan Ebfefidepair of

- 9 Ilong side edge portions of the_.base 12 haye a_w,dth and hei ght such
that they can bECHE: BEACLAG GPduBFDy SARGRY the (06 GBLFHPeStag opeehencar
sl ot 20, and cog§tk§gt%aggide portions 40, individually. As the 5 HDD 10 is
inserted into or takKen o0t 'of the card slot 20, the guide portions 40

engage their correspopgiing (i1deysadts 3R Plhadvin tefedhdden 26, thereby
guiding the HDD in novenent and holding it in the cardhol der. The base 12

has a pluralityigkept@bhUgianspélser ¥oreachnl eng sle@ergp@goportion. The
protrusions 42 are located individually in positions corresponding to the

nodes of 16he bepdiigh fiohlaWison amade nopalrite widdebd2 obaidupr dreat i n the

t hi ckness direction of the base. FIG 3 shows the result of a sinulation of
the state 15 of theedeasezip2ivonbr atri mayi bet lealreedi by wrlacdticencfode. Since
the connector structure 16 is nmuch weaker than the base 12, it hardly

i nfl uences the ¥her dnventiede f3hm ORI eséen andordrpBtagest d BE/dI ng

vi bration node qof the base 12 has twg nodes B that are spaced in 20 the

| ongi t udi nal diP@HPP@&OBfmPHébﬁa§@?lﬂFthén@eH%FﬁlﬁﬁdtP@ peses19fis L, each

node B is generated.at .a positiqn.a distance.qf about L/3 fromits

cor r espondi ng e%heoﬁnﬁﬁ§u§§§§%l&tﬁﬁ§ Pgﬁngﬂﬁlﬁéﬁl&PPe?@F&ﬁFuihS Bairs of
protrusigns 42 are | ocat i_ndi_d,.dyal |y near positions corresponding to
t he nodegaB on ggﬁt%%dgggdégrﬁggfﬁg%gdf the base 12, and project on the
top and bottom spgegrofrsRRIBREEN OF THE SEVERAL VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate embodiments of the invention, and together

25 with the general description given above and the
detailed description of the embodiments given below,

serve to explain the principles of the invention.



Thus, the protrusions 42 forned on the opposite side edge portions of the
base 12 are eight in total, including four that project on the top side and
anot her four that project on the bottomside. 5 The hei ght of projection of
each protrusion 42 is adjusted to 0.5 to 2.0 nm for exanple. It is
necessary only that each protrusion 42 be |ocated within the range of about
L/ 20 fromthe position corresponding tqQ egch _node B in the |ongitudinal 10
direction of the base 12. If the HDD 10 with this configuration is inserted
into the card slot 20 in the |oading direction A through the inlet 24, as
shown in FIGS. 1, 4 5 he i portions, 40 of .the HDD
individually 15 engagggth% %ﬁiﬁémgﬁgréggg §?r?%%éEé$EhXF8%rsg%whﬂ% are

gui ded into the S .t he. gui de. rail : is inserted
deeper into theargz@%) s%(g%og%l,ﬂ?h%gc%nﬁle% oré&%é%}{ﬂ{&ﬁféugfs%% end of the HDD

mates with the gconnecior 28 of é£§HC§i9tSépt%%gbrfgnéfecéﬁﬂ@tgp'tine’ the

HDD 10 is restricted In novenent In its w dth ‘and thi ckness directions by

the guide rails 30 ofrgde say dbel deg zé-aFQU§ap1£.'ﬁ PR 1051 §1§8tvidy 2
predeterm ned position in the card slot 20 and connected electrically to a

personal zonputgid #£5dd& LohHRIVIE | heesPEDvd1PM dheckargps) ot 20, the
ej ect button 33 is depressed, whereupon the HDD and the connector 28 are
di sconnected, and thei¢DDB is dldiagramsbedieallyhsnogbnghehenl et 24. In
this state, the HDD 10 can be taken out of the inlet 24. According to the
HDD 10 construcstuulatedisesmhnerf a heilprat iusinmnde 92f atlee il ded on each
side 5 edge portions of the base 12. If any vibration or shock applies on
the card slot 20 thafIGs 4obsled ffchiohel HDDeMOShoWinegf the, HPResetistn 12
comes into contact with the cardhol der 26 of the card slot through the
protrusions 42.2 TPREIhQdenRf tthd errdomt@kt of the 10 base 12 with the
cardhol der 26 is detgfgingd.by t he grotrrsions 42 The vibrftion or shock
generated in the carflGtof 29 RsSEFLhCRRTt BHeY ot k@R palend ol 1Re obigh t he

pr ot rusions 42.O er, the protrusions 92 are | ocated near the 15

posi tions correspondrhg to the nodes B of the bending vibration node of the

base 12. |f any extefgl fggcecapphiepconethe base J2ahhruoialherey

protrusi ons, therefore, the base bénding vibration nbde’ shown I n

never excited. émosdéékgéﬂonébev{r@ﬁnefé.@p@@tﬁ&@ky,ﬂshcsmm%té& meds 19,

etc., on the base 12 can be restrained fromundergoing vibration that is
unf avor abl e foracesedngy atnsl aw s écdgd oémbod it | ©f . t HdUuSnvémEei DD can be
prot ected agai nst erroneous operation and danage, so that its reliability
can be 25 inproved. RL@drdikg 7B &aheé PCesrcataepbadi vieew, assiéscvided
above, the card-shaped HDD with inproved shock and - 12 wvibration

resi stance can ¥ed obt3ggieiPiot Hiewncreskealyl Yaky nashewdng ramEPRyY of the
bendi ng vi bration node, but by preventing the excitation of the bending
vi bration mode 3¢S¥4ing thea f BB fRPeSinerfesef i Hhe ohnwenakompmnd

FIGS. 8A, 8B and 8C are a plan view, a side view,
and a sectional view, respectively, showing an HDD
20 according to a fourth embodiment of the invention.
DETAILED DESCRIPTION OF THE INVENTION
An embodiment of the present invention applied to
an HDD will now be described in detail with reference
to the accompanying drawings.
25 As shown in FIG. 1, an HDD 10 is in the form of
a card that complies with the PCMCIA type-II standard,

for example. The HDD 10 is designed so that it can be



according to a second enbodi nent of the invention. In the first enbodi nent,
the top and bottom covers 14 and 15 conceal the entire base 12 including
its opposite side edge portions. According to the second 10 enbodi nent,
however, the opposite side edge portions of the base 12 are exposed w t hout
bei ng covered by the top and bottom covers 14 and 15, as shown in FIGS. 6A,
6B and 6C. Thus, the side edge portions_of,the base 12 constitute the guide
portions 40, and 15 the protrusions 42 are al so exposed. In the first and
second enbodi nents, noreover, the protrusions 42 are provided on the side
edge portions of the base 12. in.a third enbodinent shown in FLGS. 7A,
7B and 7C, home%@??rFﬁg bP%PrﬁQﬁo gksp qytng BePEMSJ%BEBrgnE#QFdEQIIy on

th ti i de ed L f _the t d bott 4 and 15
hat cover 1 he BRbstererAE eaBonpBPE FERE LoF T RY Bkec 85 FRBPARnNGI such

that the respective side e t l,an vers _ar ubstantially
intimately in 25 con??gtc%?t S?%g gﬁdghggg%g%g%gigﬁsaoFgfﬁeggggggeThe
second and thir [ Swah ; Lgur at Lo i hgnfirst
second and th 1 GoPebad! WEDtSpEhALeotipl $OBLLOLT ShioRsAM Lhokhao! 1!

desi gnat es| i ke perlbeaﬁeefihhsﬁeagﬁﬁeqtﬂenbéd¥a2§ 8rdehal pedsdrggri ption of
those portions is omtted. HDDs according to the second and third

enbodi ment s cancmeﬁté&tBna hhe sanengbtecustnstt hg HBOPnaacending to the
first enmbodinent. In the first to third enbodi nents, the independent
protrusions 42 sidewalatedai bdi vthduappyraeas bbeyposTheonsleer pespesdi ng to
the nodes of the 10 bending vibration node of the base 12. As in a fourth
enbodi nent showani aléh@Ste8Aec8hngnliaBCshhpeeverreshengdingr tisi bhe 42 nay be
el ongated ridges that extend individually along the side edges of the base
12 between the pvefilensfctheeBPBndlPnghad shevesonamodesarg-sghapadt he top
and bottom si des_of each side edge portion of the base. Modre specifically,
in this t3se, tReepEEPPESI BRB2E2TUFour in total, are forned individually on
the top and bottoms of th si,te side tions of the base 12.

0 Each protrusion 4 %ZgaF n§i-P&dFRat Py PERES g e%é rBoFFF 8-4%% tRat are
oo each proufist Lh% sngreter ¢Fee o84 poFtroRersst fRar
he hendi ng vi bid: F3 RBaee' T8e8r BertRRanERk: FERP Shi . SabnErtoE 2e, ©

t he bendi ng vi bratiron no four
configurations wythn,t fi i T, f N ference
nuneral s are usggigg ggi%%2%ggﬁnghggﬁ%?g%gyo?gﬁﬁegégeﬁ%%gﬁn%ﬁtgﬁ and a

det ai | ed descriphbOBpghrhbasenBayt boNs rReOBLEbREIder- 264isAe6LHEANg to the
HDD 10 constructed in this manner, the position of contact of the base 12

with thelsardhobdeperB8ihg praetataplytdet endi ned bypbbetepposet edgad
portions 42a of the protrusions 42. 5 The vibration or shock generated in
the card sl ot 2portibnansanstétute ghédbaseil® BAyodpdivhduapppsite end
portions 42a of the protrusions 42. Since the opposite end portions 42a of
t he protrusionsThe guédporaidd BAdi Ppuindl ¢ Heaharpd poessi sastion
corresponding 10 to the nodes B of the bending vibration node of the base

12, the base bef@fRg §F8yQPPBﬁeﬁDaébéﬁﬁnEéabigvéﬁtEarﬁibﬁ}bEPnga@§cited by
magnet | ¢ heads 36heB caMdoRRERBSbA80n1 20Ra AN Bedd BERFEOBCheR  Fof HMer goi ng
Thus. 1 2P DD oblr SEPBNCRRuTBAt Engov ek cBthEr doder o Rats Faci 11 tat o
between the p function as guide means for the HDD 10 to be inserted

into or taken out of the card slot 20 and serve to

engage and hold the set HDD.

Further, the card slot 20 has therein an eject
25 lever 32, which extends in the loading direction A

beside the cardholder 26, The rear end portion of the

eject lever 32 engages the connector 28. An eject



can be protected agai nst erroneous damage, so that its reliability can
According to the fourth enbodi nent, nunber of protrusions 42 can be reduced
wor ki ng, and differences in height rotrusions can be elimnated. Additional
advant ages and nodifications will readily occur to those skilled in the
art. Therefore, 25 the invention in its broader aspects is not limted to
the specific details and representative enbodi nrents shown and descri bed
herei n. Accordingly, various - 15 nodifications may be nade without
departing fromthe spirit or scope of the general inventive concept as

or ot 1 usi ons. ar coRBEAReA oA SoBE BRERoEPohAnH BEPLoRNS! BES CHE SAUATSi de

d ti f Lh . th di the f i

mbodi nent o, {oP>cRaMpES, StRUERtlySie oPKaPt OB Y BB provERCCoRTonl y one
o ecent 101 nvent | onPe SHBPT LAy FARCT o hBE ANa TECared AfpFPRABLECPo any

prﬁsent 18 iRvenéion i's tlim and i . app .
moders, ete. 8 REsE ATt St RRRTRER PE e R 2p0REE ReL L B AR} P

appar at usf,capabgﬁdotfa,b%alg Eaﬁgsheﬁtgnlﬂeatﬁaﬁedshgkewwe RoRALEegof guide

rail s opposed substantially in parallel to each other, 5 conprising: a base

in the formof gnsthstappi sy bectaagphae.pl ahetABrWEEE gDAPROENtS are
nmount ed and having a natural bending vibration nodel and a cover attached

to the base andceppesgeBgaoptatéOshpedotippnesyvar lhethasespawadg a pair of
si de edge portions configured to be guided along the guide rails, and a
plurality of provenstbasuppati gurédceoofietbenbaset he, pasprinhedwhere the
base contacts the guide rails 15 through or not through the cover, the
protrusi ons bei agrevést bdarddi(ppuahpynhean pbei bpshsmcaidespdnding to
nodes of the bending vibration node on each side edge portion and
projectih® in tﬁEetgﬁéﬁne§§ddPrE€FF6ﬁ 6pVERelBakbatogoncepahsethet roni ¢

appar atus ‘accor ding (g glabm b puhekelnt DRPLILLLS Q09PLY) BEL pase.
All these elements are stacked in layers to form
a card as a whole. A connector 16 is attached to the
printed circuit board and located on the front end of
15 the HDD 10 with respect to its loading direction.

The base 12 carries thereon a l.8-inch magnetic
disk 17 that serves as an information recording
medium, a spindle motor 18 as a drive motor for
supporting and rotating the magnetic disk, and a

20 plurality of magnetic heads 19 for writing information
to and reading it from the magnetic disk. The base 12
further carries thereon a head actuator 21 that
supports and moves the magnetic heads with respect to
the magnetic disk 17, a ramp loading mechanism (not

25 shown), an inertia latch mechanism, etc.

The respective opposite side edge portions of the

top and bottom covers 14 and 15 that cover a pair of



opposite surface sides of the base near the positions corresponding to the
nodes. 3. An electronic apparatus according to claim1, 25 wherein the
cover spreads over the side edge portions of the base and has side edge
portions capabl e of being guided along the guide rails. - 17 4. An

el ectroni c apparatus according to claim1, wherein the protrusions extends
al ong one of the side edge portions of theybase and each protrusion has
opposite end portions | ocated near the positions 5 corresponding to the
nodes. 5. An electronic apparatus according to claim1l1, wherein the
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appar at Us capaphBd %ﬂ%ﬁkg%ﬂﬁ@iﬁsﬁg- heS SEcpa”wndeClonRg? aigas?%eﬁfréﬂl de
rails opposed SHQBhG”Eh@'gﬁlh@ RS %E'ﬁb be ERs cQ%BerioEO %b 15 a

base in the form of "a sub tantla y rectangu ate conponents

are mounted and-BawikAgy,sedguedee B?%Ebﬁ@s4@nd1ﬁd9%&Hﬁ§h%gendA§9tﬁbbrat'0“
node and a cover spreading over F he base, 20 the cover ving a pair of

si de edgesportigps 10 §antagkreetinihie akdeaﬁéaeoaerbfoaﬁeOEakBesﬁa%e
i ndividually, and configured to be guided along the guide rails, and a

plurality of proabjugshengucasf pgutednkosdetagayeethberpeskte8psnwiage the
base contacts the 25 guide rails through the cover, the protrusions being

| ocat ed i ndi vi dgatitg maaﬂspaslbfomhecoardhpmddrnQGtothedebyoﬁuthenbendlng
vi bration node on each side edge - 18
the HDD in movement and holding it in the cardholder.
The base 12 has a plurality of protrusions 42 on

10 each long side edge portion. The protrusions 42 are
located individually in positions corresponding to the
nodes of the bending vibration mode of the base 12,
and project in the thickness direction of the base.
FIG. 3 shows the result of a simulation of the state

15 of the base 12 vibrating in the bending vibration
mode. Since the connector structure 16 is much weaker
than the base 12, it hardly influences the vibration
mode form. As seen from FIG. 3, the bending vibration
mode of the base 12 has two nodes B that are spaced in

20 the longitudinal direction of the base. If the length
of the base 12 is L, each node B is generated at a
position a distance of about L/3 from its correspond-
ing end of the base in the longitudinal direction.

Two pairs of protrusions 42 are located
25 individually near positions corresponding to the nodes

B on each side edge portion of the base 12, and

project on the top and bottom sides of the base.



portion of the cover and projecting in the thickness direction of the base.
7. An el ectronic apparatus according to claim®6, wherein the protrusions
project individually fromb5 opposite surface sides of the base in the
positions corresponding to the nodes. 8. An el ectronic apparatus according
to claim®6, wherein the protrusions extend al ong the side edge portions of
the base and each protrusion has opposite,d0 end portions |ocated near the
positions corresponding to the nodes. 9. An el ectronic apparatus according
to claim®6, wherein the conponent includes a disk, a drive notor for

i d ing_the disk, a head for 15 di ng_in, and.
7 epr oduci ng | nf TRt | DRE FERE THE A SIZ af Befeal Tt KBTS SERpDI 97 ng t he

head. 10. A card-shg&gg%ﬁ%§§tépn£§eaﬁg@gagys ﬁ%p€§¢ﬁtoinb€$9 1Ioaded into a

card storage|mﬁ??% 7 risithg: "a base Th mof a substantially

rectangul ar 20 p af 6y oy WALGH COIDGUERS Sc &1 6n MHDL £, a0M,bayi o a nat ural

bendi ng vi bration nodel “and a cover to the base and spreadi ng over

the conponent, fherbaserhayi fga@ 5t8Fe LIS PORL i OO €ORTs o4k ed to 25 engage
the card storage portion, and a protrusion configured to determ ne the

posi tion swhere the base seDyRELSEtPLoFaEtishobadeadRr brobrhbigngh20or not
- 19 through the cover, the protrusion being | ocated near a position

correspondi ng tis aadrpgeted tdeo bengd ny). vimmat fon exsiepDa. t het sisle edge
portion and projecting in the thickness direction of the base. .AAA.A
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] ca] ca] ca] ca] cajthl tm] ta¢ codngd caf capeun] TS romythe position
corresponding to each node B in the longitudinal
10 direction of the base 12.
If the HDD 10 with this configuration is inserted
into the card slot 20 in the loading direction A
through the inlet 24, as shown in FIGS. 1, 4 and 5,
the two guide portions 40 of the HDD individually
15 engage the guide rails 30 of the cardholder 26 and are
guided into the card slot by the guide rails. If the
HDD 10 is inserted deeper into the card slot 20, the
connector 16 on the distal end of the HDD mates with
the connector 28 of the card slot 20. At the same
20 time, the HDD 10 is restricted in movement in its
width and thickness directions by the guide rails 30
of the cardholder 26. Thus, the HDD 10 is set in
a predetermined position in the card slot 20 and
connected electrically to a personal computer.
25 In unloading the HDD 10 from the card slot 20,
the eject button 33 is depressed, whereupon the HDD

and the connector 28 are disconnected, and the HDD
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109%>& () - Ytlog@%%éhékons 42. The vibration or shock generated in
the card slot 20 is transmitted to the base 12 through
the protrusions 42.
However, the protrusions 42 are located near the
15 positions corresponding to the nodes B of the bending
vibration mode of the base 12. If any external force
applies on the base 12 through the protrusions,
therefore, the base bending vibration mode shown in
FIG. 3 is never excited. Accordingly, the magnetic
20 disk 17, magnetic heads 19, etc., on the base 12
can be restrained from undergoing vibration that is
unfavorable for reading and writing of information.
Thus, the HDD can be protected against erroneous
operation and damage, so that its reliability can be
25 improved.
According to the present embodiment, as described

above, the card-shaped HDD with improved shock and
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but by preventing the excitation of the bending
vibration mode itself.

5 The following is a description of an HDD
according to a second embodiment of the invention.
In the first embodiment, the top and bottom covers
14 and 15 conceal the entire base 12 including its
opposite side edge portions. According to the second

10 embodiment, however, the opposite side edge portions
of the base 12 are exposed without being covered by
the top and bottom covers 14 and 15, as shown in
FIGS. 6A, 6B and 6C. Thus, the side edge portions
of the base 12 constitute the guide portions 40, and

15 the protrusions 42 are also exposed.

In the first and second embodiﬁents, moreover,
the protrusions 42 are provided on the side edge
portions of the base 12. As in a third embodiment
shown in FIGS. 7A, 7B and 7C, however, the protrusions

20 42 may be provided individually on the respective side
edge portions of the top and bottom covers 14 and 15
that cover the opposite side edge portions of the base
12 in a manner such that the respective side edge
portions of the covers are substantially intimately in

25 contact with the side edge portions of the base.

The second and third embodiments share other

configurations with the first embodiment. Therefore,
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like reference numerals are used to designate like
portions of these embodiments, and a detailed descrip-
tion of those portions is omitted. HDDs according
to the second and third embodiments can work with
5 the same effects as the HDD according to the first
embodiment.
In the first to third embodiments, the
independent protrusions 42 are located individually
near the positions corresponding to the nodes of the
10 bending vibration mode of the base 12. As in a fourth
embodiment shown in FIGS. 8A, 8B and 8C, however, the
protrusions 42 may be elongated ridges that extend
individually along the side edges of the base 12
between the positions corresponding to the two nodes
15 B, on the top and bottom sides of each side edge
portion of the base. More specifically, in this
case, the protrusions 42, four in total, are
formed individually on the top and bottom sides of
the opposite side edge portions of the base 12.
20 Each protrusion 42 has longitudinally opposite end
portions 42a that are situated individually near
the positions corresponding to the nodes B of the
bending vibration mode. The fourth embodiment shares
other configurations with the first embodiment.
25 Therefore, like reference numerals are used to

designate like portions of these embodiments, and

a detailed description of those portions is omitted.
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the cardholder 26 is practically determined by the
opposite end portions 42a of the protrusions 42,
5 The vibration or shock generated in the card slot 20
is transmitted to the base 12 through the opposite
end portions 42a of the protrusions 42. Since the
opposite end portions 42a of the protrusions 42 are
located individually near the positions corresponding

10 to the nodes B of the bending vibration mode of the
base 12, the base bending vibration mode can be
prevented from being excited by any external shock
and vibration. Accordingly, the magnetic disk 17,
magnetic heads 19, etc., on the base 12 can be

15 protected from undergoing vibration that is
detrimental to the reading and writing of information.
Thus, the HDD can be protected against erroneous
operation and damage, so that its reliability can
be improved. According to the fourth embodiment,

20 moreover, the number of protrusions 42 can be reduced
to facilitate working, and differences in height
between the protrusions can be eliminated.

Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,

25 the invention in its broader aspects is not limited to
the specific details and representative embodiments

shown and described herein. Accordingly, wvarious
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modifications may be made without departing from the
spirit or scope of the general inventive concept as
defined by the appended claims and their equivalents.
Although the protrusions are located on both
5 the top and bottom sides of each side edge portion of
the base or the cover according to the foregoing
embodiments, for example, they may alternatively be
provided on only one side, top or bottom, depending
on restrictions on design. Further, the present
10 invention is not limited to HDDs and is also

applicable to any other card-shaped electronic

apparatuses such as optical disk drives, modems, etc.
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rails opposed substantially in parallel to each other,
5 comprising:
a base in the form of a substantially rectangular
plate on which components are mounted and having
a natural bending vibration mode; and
a cover attached to the base and spreading over
10 the components,
the base having a pair of side edge portions
configured to be guided along the guide rails, and
a plurality of protrusions confiqgured to determine
the positions where the base contacts the guide rails

15 through or not through the cover, the protrusions
being located individually near positions correspond-
ing to nodes of the bending vibration mode on each
side edge portion and projecting in the thickness
direction of the base.

20 2. An electronic apparatus according to claim 1,
wherein the protrusions project individually from
opposite surface sides of the base near the positions
corresponding to the nodes.

3. An electronic apparatus according to claim 1,

25 wherein the cover spreads over the side edge portions
of the base and has side edge portions capable of

being guided along the guide rails.
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4. An electronic apparatus according to claim 1,
wherein the protrusions extends along one of the side
edge portions of the base and each protrusion has
opposite end portions located near the positions
corresponding to the nodes.

5. An electronic apparatus according to claim 1,
wherein the components includes a disk, a drive motor
for supporting and rotating the disk, a head for
recording information on and reproducing it from
the disk, and a head actuator supporting the head.

6. A card-shaped electronic apparatus capable of
being inserted into a card slot having a pair of guide
rails opposed substantially in parallel to each other,
comprising:

a base in the form of a substantially rectangular
plate on which components are mounted and having side
edge portions and a natural bending vibration mode;
and

a cover spreading over the base,

the cover having a pair of side edge portions
in contact with the side edge portions of the base,
individually, and configured to be guided along the
guide rails, and a plurality of protrusions configured
to determine the positions where the base contacts the
guide rails through the cover, the protrusions being
located individually near positions corresponding to

nodes of the bending vibration mode on each side edge
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portion of the cover and projecting in the thickness
direction of the base.

7. An electronic apparatus according to claim 6,
wherein the protrusions project individually from

5 opposite surface sides of the base in the positions
corresponding to the nodes.

8. An electronic apparatus according to claim 6,
wherein the protrusions extend along the side edge
portions of the base and each protrusion has opposite

10 end portions located near the positions corresponding
to the nodes.

9. An electronic apparatus according to claim 6,
wherein the component includes a disk, a drive motor
for supporting and rotating the disk, a head for

15 recording in and reproducing information from the
disk, and a head actuator supporting the head.
10. A card-shaped electronic apparatus capable of
being loaded into a card storage portion, comprising:

a base in the form of a substantially rectangular

20 plate on which components are mounted and having
a natural bending vibration mode; and

a cover attached to the base and spreading over
the component,

the base having a side edge portion configured to

25 engage the card storage portion, and a protrusion

configured to determine the position where the base

contacts the card storage portion through or not
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vibration mode on the side edge portion and projecting

in the thickness direction of the base.



