7 July 2006 SPECI FI CATION External Storage Device TECHNI CAlulfFR&nd® 5 The
present invention relates to an external storage device which is

repl aceabl e or portable as an external storage nediumfor a personal
conputer or the |ike. BACKGROUND ART 10 Conventionally, as storage devices
or storage elenents which are, capable of recording and storing various
~.data or sounds/inmages, there are built-in storage devi ces or elenents.

fixed within a main body of GQUIgﬁEB% ? gs a personal conputer and
those which are 15 arbitrarily attac aﬁ e and renovabl e (or repl aceabl e)
to/fromaaExmerﬂnﬂhﬁtﬁragelm@enee For exanple, in'a case of a flexible disk
device as an external storage device which is freely - attachabl e/ renovabl e
to/froma main body of equipment, 20 there are great advantages in that
such a dewm&gﬂggauquI@ﬁ ached/ removed through one-touch operation and the
‘arr angenent ata and the like is easily effected because it can record
and stére the dilia mneséemt inkentidd erehitysi tio aan osdbaceali $totdge pur pose
and the object. 5 In the case of the flexible disk, however, in the

“recor di ng 4HH<E obs deeRlagrAbie ¢F ROTtaPLe as Rt EitEs not only
in that Itsﬂo%ageqﬁédmnfofna@@%%&iai @oxﬁ%ﬁé‘:@ %f%@umééso in that the
['s cohpact e -

--access tine " 1's slow ‘Mreover in accordance with 30
t he tendency of |ight-weight and reduced thickness and size, the area of a

ﬁecordingﬁg%ydﬂgdﬁbrkﬁéssarily 7 July 2006
10 Conventionally, as storage devices or sterege
elementS'Which are, capable of recording and storing
varions data or sounds/images, there are built-in stofage
devices or elements fixed within a main body of equipment
ZSUCh es a personal computer and those which are

15 arbit:arilj attachable and removable (er repiaceable}
‘to/from a main body of equipment.

For example, in‘e case of a flexible disk device as
ren external storage device which is freely
attachable/removabie fq/from a mainlbody of equipment,

20 there are great adventages in that such a device can be
- attached/removed througdh one-touch QpefatiOn and.the
arrangement'of data and the-iike is easily effected
because it can record and store the data and the llke
dlfferently in accordance with the purpose and the object.
25 . In the case of the flexible disk, however, in the
reCording.and storage of data and the like it has
inconveniences not only in that it is insufficient in
view of the reliability but alsc in that the access time
o is slow. Moreover, if it is compacted in accordance with
'36 the tendency of light-weight and reduced thickness and

size, the area of a recording medium is necessarily




reduced, resulting in reduction in storage capacitance. ThéuleB@d&, there
isalimt inreduction in size and increase in capacitance. On the other
hand, in a case where a sem conductor 5 nenory is used as an external
storage device, there is an advantage in that the problens of the flexible
‘disk, that is, the problemin the reliability of recording and storage of
data and the |ike and the problemof slow access tine, can be solved. 10
As a conventional _external storage device using a sem conductor nenory,
for exanpl er®queatd- FypalEikperfal reduciage HRyFterage (FaRIGEENFR- Japanese
Patent APl iatbPOrEUPLACRL! PO Y11 2120 9 4001 ER 1A KELLS ag dely known.
However, such a card-type external storage evice lacks in

~general - purposeepsepint cegacitandei ver device for performng

readi ng/witing of the external storage device. Therefore, such a card-type
external st orag@®dbie cRther figndiseln 7 6ATE WhaFR raf TRl CORARSERF nal

st or age gdevy Feh,lksqused ] S o) t 1S, ted into a
USB ( Unisverlg&allﬁorgg%igglll ééB(Eljs §p%rrlt2é)}f) a é:l)ler%g%?gé c((i)ér%%ét.%'r %@%é%ﬁﬁélfrge, has
been recentagvanbposcin it Ex¢ grncibl shoraf etlte vif bexitdoe siiwk, rigoit re any
dedi cated dri veE device, Since its nere.insertion into a USB port, which

i s general | ¥ 25°0F RERLET ol0 oth2 rshi@b bt F  Tegeding %t or age and
readout of g@dBagd tohaga€NNBNE Sthd OTMED 81§ Cend Hiop b AN 1IRP show an
exanpl e of this %ype of a conventional external” storage device. A
convent i onadcee®s agfoneleviare e hmmisesla nmenory 30 substrate, on which a

sem conguct or mefior y I s nount ed,. i nsi de a&mai n body 2 nade of a resin. An
€§Xtern3 s conventional external storadge “device using a

semigonductor memory, for example, a card-type extefnal
storage deVice as disclosed in Japanese Patent
Application Publication Hei 6-312593 and the like is
widely known. However, such a card-type external storage
15 device lacks in general-purpose properties of a driver |
"device for performing reading/writing of the éxternal
storage device. Therefore, such a card-type external
storage device is not user-friendly.
Therefore, an external storage device, which is used
. 20 under such a form that is inserted into a USB (Univérsal
Vs Serial Bus) port of a personal ‘computer and the like, has
been recgntly proposed. This external storage device
‘does not -require any dedicated driver device. Since its
mere insertion into a USB port, wﬁich is generally |
25 provided for a personal computer, allows the storage and
| readout of data, it has enhanced convenience. Figs. 16A
-and 16B show an example of this type of a confentional
external storage device.
A conventional storage device 1 houses a memory
'_30 substrate, on which a semiconductor memory is mounted,

inside a main body 2 made of a resin. An éxternal




7 July 2006 connection termnal 3 such as a connector attach#d2e0s an edge
on one end of the nenory substrate is exposed outwardly beyond the main
body 2. Then, in use, the external connection termnal 3 is 5. connected
to a USB port and the |ike of a.not-shown personal conputer, so that
~information recorded in the sem conductor nenory is read out or )
information is recorded in the sem conductor nenory. Wen the external

storage devigankscih Y8eflind)C3Pstichs gtsaseﬁﬁe&eo%hstigc neBogy 2. so

that the external connection ernlna IS protected agal n esion of
dusts and tbagki'ka bne enduce the memurgt eubeadaué asdefcgeeédl ng/ st or age of
information. |In the above-described conventional external storage 15

devi ce 1 usPH§WarddHi benandt bhenBadRyPofe2renory substrate, on which.

el ectroni ¢ partseflgh 25 deeSefheoBINELAL TBARACRS Bn TBUILSay 3 Boused

i nside the main an opaque resin na ore, an
i nt er nals st conhaceedf tbha ¥SBepoat ahar age llekecefla ROtwWshewni S preci sion
~electronic equipnent, is put into an invisible state to a user. Thus,

there is a BFEBPBAL| FOMPHEET; { 80 hhaE nanfermatigreTecotdpdkénythe cal |
wﬂSM%WMﬁﬁMﬁ@@MW@%@%ﬁQWSwm

under a circunstance subject t tenperature hum di ty which
i.s not, prefeeabréedointhhepsemieomﬂuetertmemoryequwmanntheaeﬁteﬁﬂalon of a
strong shock, and %he | i ke. Furthernpore, in the above-descri bed

convent i onaftOERFRr AV 1EE oF S gROHUTER- 12 GAP eh gk bt REReAokO5ter 30
creating anmgigag6apnt, f 96 CEndPOPnEILRCEOPRM SbnddEr£ER forminal 3

is protected against adhesion of‘dustS'and_the like to
ensure the accurate readout and recording/storage of
information. _
In the above-described conventional external storage
15 ‘déevice 1 using a semiconductor memoryf fhe memnocry
substrate, on which electronic parts such as a
semiconductor memory are mounted, is housed inside-the
main body 2 made of en opagque resin material. Therefore,
- an internal structure of the external storage device 1,
20 which is precision electronic equipment, is put into an
invisible state to a user. Thus, there is a problem in
that its internal structure is unlikely to call user's
attentlon to attentive handllng, leading fo for example,
storage under a 01rcumstance subject to high temperature
25 and high humidity which is not preferable for the
precision electronic equipment, application of a strong
shock, and the like. ‘ -
Furthermore, in the above-described conventional
external storage devicerl, an engaging portion 5 for
30 creating an engagement force upon attachment of the cap 4

to the main body 2 is provided so as to provide a certain




to the main body 2 is provided so as to provide a certain 7JJdiybpog006

| ocking function of the cap 4, with the intention of integrating the min
body 2 and the cap 4 with each other. In this structure, however, a contact
area between the main body 2 and the cap 4 is ensured only in the vicinity
of the engaging portion 5 when the cap 4 is attached. Therefore, when a
shock is carelessly applied to the cap 4 to cancel the engagenent relation
at the engaging portion 5, there arises a problemin that the cap 4 is
extrenely easily renmoved fromthe main body 2. Mireover, it is difficult
to make a user surely recognize the.state where the attachnent operation
of the ckgrkingy fuhetdser ofsthacoapl &t evitfurdheedmieatich this inconplete

state is Jeft AL the cap, 4 .Js_renpved fromthe in . body 2 before
t he user %ﬂ)%gggglb%,k%%dn%inqﬁ%%%t,apﬁeggﬁpcapi W%ﬁﬁ.egﬁﬁeoégﬁﬁple

enbodi ments afe tlevd sathudturicewnolietde, ahraadesarichedeprobl edfe and have
an object of providing an external storage device, which allows a user to

obtai n af@ButeYsKkapBIchlPi AigP at t ehigoites! R YhaRdRRgvASIhtEXi si on
el ectronigr aqil RIBALinNPHERYEEN gh@hg%ag%%qﬁggnquyggk%cggﬁe an obj ect of

provi ding an external Storage device whi vents a cap for protecting
an exter dlersdonect voen tarshoet iof carsdaesyy apbkiedte fuhemchei Ag easily

poved g AL 080, 0 GRIRLEREAEL S, BLLOETIENG o e Blge, Ryt o, be oadl Iy
present 5 ntertreoaritBere psopravidedrit exkerapl 4stor agerdevige
easily removed from the main body 2.

Moreover, it is difficult to make a user surely
recognize the state where the attachment operation of the
cap 4 by the user is incomplete. Furthermore, if this
incomplete state is left as it is, the cap 4 is removed
from the main body 2 before the user notices it, and at
worst, the cap 4 is lost,

The example embodiments are devised in view of the
above-described problems, and have an object of providing
an external storage device, which allows a user to obtain an
outer shape calling attention to the handling as precision
electronic equipment.

Moreover, the example embodiments have an object of
providing an external storage device which prevents a cap
for protecting an external connection terminal of a memory
substrate from being easily removed and allows an
appropriate attachment state of the cap to be easily

obtained.

DISCLOSURE QF INVENTION
According to a first aspect of the present

invention, there is provided an external storage device




7 July 2006 housing a sem conductor menory therein, charact@guly2edsby
conprising: a main body; a nenory substrate on which at |east the
sem conductor nenory is nounted, said nenory substrate being provided with
an external connection termnal on an edge of its one end; a substrate
hol der including a substrate insertion hole therein through which said
menory substrate is inserted, said substrate holder being for fixing said
menory sugstrate to saidégFin bOdé mhi%e saj d external connection termna
is being OULTHEIAIT S BEET BeJoRAT AntBpEmt g TR IGHE S&EAESBT P¥ai d
subst r at ecompses tiPn helaen aed%,a £ ity prpteekitBgonaiHigxt ¢ nal
connection term nal, said cap being attachable/renovable to/fromsaid
subst r at el T erhe VIRHGRRGEQrsUBSPE At £S Hapwered i $at€ldBEBPTH t r anspar ent
materialis@od £A ANGQNRLED: hos M SnaklL, fXPOSLG A substrate hol der
is formed 1 n sal mal ody and/or said cap; and said nenory substrate is
vi si bl y obsgrivaedl enf eomedgéeert artd lneughdsabdsuotchatandholsiaird t r anspar ent

substrate, hal der. 4a 7.July 2006 |In exanpl.e enbodi,ments, sjnce, the
Subst rat SUROMIENY & sHRALTHEE aRr s G et BEeAT CHEPHEPORRbFhL he
subst r at esa holieoRx RARAS HAO UG 1he rRBHGNsE oA MBEL i frdthe HEaigabody  and/ or

the cap functions as a wi ndow portion allowing the nenory substrate
present iPRinte fF Hduingi srjydoBseeredsulpstratg dsulseidi mais bedsi ble to call

user’'s atfentd an, é&%ﬁrn%ﬂngbhﬂgc o ESLSH A 8leglrani & egul nt.
Mor eover, 1n exanﬁfe enbodi nent s, e n&%gﬁj}ornéh oA atﬁ% cap 1nhcludes a
pai r of gurdieddgedeyvohe gui deeetlyeson keiengrpardl kalidi sulastrate
attachnent/reqpval directi%n of thg , ,
insertion hole; and a cap for protecting said external
connection terminal, said cap being attachable/removable
to/from said substrate holder, wherein said substrate holder
is made of a transparent material; at least one notch for
externally exposing said substrate holder is formed in said
main body and/or said cap; and said memory substrate is
visibly observable from exterior through said notch and

said transparent substrate holder.

da




cap to the substrate holder so as to be opposed to each ofUey20ehd the
substrate holder is provided with rectilinear guide parts 5 7 July 2006 in
sliding contact with the pair of guide edges over their alnost total

|l ength so as to guide attachnent/renoval of the cap. As a result, in
attachnment/renoval operations of the cap to/fromthe side of the main body
(substrate holder), a rectilinear sliding operation along the guide edges
is caused concomtantly therewith so as to make the attachnment of the cap
nor e appropri aPe®XARPLPecRRARINGRS , &idge fhg sHbekrate drldlegsdisy applied

to the capd wher hg cap . d.s-attaeh IS prevented
from bei ra{ga eé]as(%fr;‘a Féf(r%{)]\%fé%}?? om ttﬁeeltl%'n%bggg}%ER?EFE%%S%ﬂﬁﬁ%\% OF DRAW NGS
Fig. 1 ishalddexperedshdwonght hbeentick &xtmeedaln tite stadmadgeddevi ce
accordi ng_t o, an .enbaodi t of the present ., invention. Fig.. 2 is a plan view
showi ng %ﬁ59€%2i$5§<58§3f%5F%18P8r8 eadgﬁngwaB%Eﬁ%ﬁqu%%éhﬁﬂg odi ment of
the preseamimotnviBdtate2@rebent3ihsideStdeny i€V WMIBN cbseaiveds NAk

attached, in the external storage device according to the enbodi ment of
“the presehtT§Hdnt ildn 1sFPgssible o pfahl s ihart teméieaptprsthst attached,

| n the eMadalL 398cdeYbACeEcerohig Laulffeqp, embodiment of the
present invention. Fig. 5 1s a perspective'view show ng the structures of
a menory subsMpatevand o sidzstolat erbolddeenits, t hbe notch formed in :

the cap includes a pair of guide edges, the guide edges

being parallel in an attachment/removal direction of the

cap to the substrate holder so as to be opposed to each

other; and the substrate holder is provided with

rectilinear guide parts




external storage device according to the enbodi ment of the jprepept

i nvention. 30 Fig. 6 is a partially cutaway perspective view show ng the
details of main parts between the nenory 6 substrate and the substrate

hol der,. viewed fromthe side of a main body, in the external storage
device according to the enbodi ment of the present invention. Fig. 7 is a
pl ah view showing the nmain parts shomm 5 in Fig. 6. Fig. 8 is a partially
cutaway perspective view show ng the details of the main parts between the
menory subdfr §1édiRg epetagbsvibhetiel peir of cgeidéredyeseovede of the

cap, in thet‘ﬁéigrgﬁh?%?ogglgélgf%%g :ﬁ:;&%hﬂgv\é@léﬁg t he enbodi nent of the

present invention. de view showi ng the

detai | s of hbeadhusnparémobel Weenthdecqgpnory substrate and the main body
shown in Fig. 8. Fig. 10 is a perspective view for illustrating 15

attachnent/renovhf dpeedilbnsinfatirchiegnt tremevalbepenebions| afrthe t he
ext er nalg st o]z | ce C lng.to the . enbodi nent. of the present :
i nventi on. g’%g gigf%[%&atlgéo%%&%e%i@}l%lm -%ﬁ%%%%%@?%ap%tl?%&?%ﬁ)e‘ i nsi de
the cap whea tdetiBpnésr asivdhed, opdird ton 201604 efﬁ@'(_z@i&lé AEggdlevigce

~according to the enbodi nent of the present invention (the illustration of
the menory ©3used reerconiggniledihermwith 59 g empeetthe view of the

main parts ,spoui.diy Fl8 +id- %?dlll: E}!%% ti éy cut away pgrspective
view showing the SLFucture in e&%ﬁe_ I%oégﬁie%@%heaic pthe Sdfid £fine!
even if a shock is carelessly applied to the cap in the
10 state where the cap is attached, the cap is prevented

from being easily removed from the main body.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is a side view showing the entire external
15 storage device according to an embodiment of the presént
invention.
Fig. 2 is a plan view showing the entire external

storage device according to the embodiment of the present

invention.
20 : Fig. 3 is a side view when a cap is not attached, in
{W the external storage device according to the embodiment

of the present invention.

Fig. 4 is a plan view when the cap is not attached,

in the external.storage device acdording to the |
25 ‘embodiment of the present invention.

Fig. 5 is a perspective view showing the structures
of a memory substrate and a substrate holder in the
external storage device according to the embodiment of
the present invention.

30 - Fig. 6 is a partially cutaway perspective view

showing the détails of main parts between the memory




attached, in the external storage device according to the 7egmpedosrent of
the present invention. Fig: 14 is a partially cutaway side view of the main
30 parts showing the relation between the substrate holder and the cap,

i n.the external storage device according to 7 July 2006 the enbodi nent of
the present invention. Fig. 15 is a cross-sectional view of the main parts
of the cap in the external storage device according to the enbodi nent of

- the present _jnvention_Fig,.-16_sho structure_of a.canventjonal ,external
storage devPEBYECRES ceh dhg s 308t e e haFaRL " ap R e EINRAERE PLAE S hows
a state thaprthemgaR bodaynalhathe dexBES a MBPEcFaFe CARRYEAG &84

| NVENTI ON 10 Herei nafter, enbodi nents of the present invention wll be

descri bed wEehtheferhepdimenti ot thavpresent Figgentien- 15 show an external
storage device ccordi fo enbodi pent . of e present_jnvention. An
ext er nal storageﬁﬂ§Vigef%0 o?f$%évﬁ?%séﬁ?wﬁﬂ%oégﬁeﬁ?lﬁSPﬁﬁlﬁlgh%%%prises: a

mai n body 1lin Rigen®ry substrate 12; a substrate holder 13; and a cap 14.

Each of the main body 11 and the cap 14 is formed with an injection-nolded
body made of a clol9r el bpagurartially eWFaExanReESPachbYgcHEt®®nate resin,

Presenting g2t aPALOXALRL 11 SRR 95,4 YELLLT O .00 20Ks ASnalgn 11

-Fig. 2. The respective e ormn he™ap XI'ma shape abu ach

ot her to fosubstiraténsid htlié zomattate JyoW@Er Yy €DSRedOfyormstisdoyde n Fi gs.
1 and 2. The _nmin body 11 and the cap 14 respectively include 25 voids 15
and 16 for PbushhCahe BRLERS LEHNHerstIragn Aoy Hog Freger@ingota0). Each

of theﬁ% VO{ﬁ@ é&b&ﬁ%ﬁéﬁk of the present invention.

Fig. 9 is a partially cutaway side view showing the
details of the main parts between the memory substrate
and the main body shown in Fig. 8.
Fig. 10 is a perspective view for illustrating
15 attachment/removal operations of the cap to the substrate
| holder in the external storage device according to the
embodiment of the present invention.
Fig. 11 is a cross-sectional view showing the
~structure inside the cap when the cap is attached, in the
20 external storage device according to the embodiment of
tﬁe present invention (the illustration of the memory
substrate is omitted).
Fig.'lz is a perspective view of the main parts
shown in Fig. 11.. '
25 Fig. 13 is a partially cutaway perspective view
| showing the structure inside the cap when the cap is
- attached, in the external storage device according to the
embodiment of the present invention.
. Fig. 14 is‘a partially cutaway side view of the main
30 parts showing the relation between the substrate holder

and the cap, in the external storage device according to




presents the shape of a tube with a closed end, which is cpgpyeseed in a
~vertical direction in the draw ngs. The voids are in comunication with
‘the exterior through 30 opening ends 17 and 18 and notches 19A, 19B, 20A
and 20B formed on upper and | ower principal surfaces, 7 July 2006
respectively. Each of the main body 11 and the cap 14 has an approxinmate
U-shape as viewed froma plane due to these notches 19A, 19B, 20A and 20B.
The nmenory substrate 12 is made of, for exanple, a 5 glass epoxy type
substrate. ABCsRBRAGLNERLyOTsthenPEREENtdBVERtLRR N faces of a

printed-wiring bpagd ¥§ 1seEeEEBQQ'gegﬁibﬁalf9i?§X§€P+ ator &PﬂQUCtor

menory 21 such as™a flash nenory, a crysta are
nount ed. Choﬁnthdgeapf1nt$henexbeﬂnam sbonageoﬁeiﬂcéﬁhcmmmdimgaﬁoan
external conpection termnal is provided. 6 The connector 24 is made of a

metal such hBesp@pAAd@ent pf EBﬁn@E?F%Htm}Pﬁe%?%%%puter and its peripheral
equi preny . InSIﬂggeaml BhakhtY OfrGOPRESt PN, ELINOR Forld £ SEddnpapd. 1N

t hi s enbodi nent connector 24 1s constltuted In 15 conformty to a USB
(Uni ver sal SborageBdeylcﬁhewhabetAaSHOhsldestaﬁelthdtwtnﬁimmphuan

I nj ection- ngL g a ¥ for exa a colorl ess tranigarent

pol ycar bonaPE*REREH . apd Fh?gogﬁb%d?ﬁﬁﬁ? ?ﬂ@ the <Rt IRFdachedi s for med
vertically symretrical in Fig. 5. 20 Inside the substrate hol der 13, ‘a
substrate insertion hole 25 for inserting the nenory substrate 12
therethrougﬁES§'M@ﬁﬁeﬂORACAEREINGe@@THTHE Imﬁﬁmﬂﬂinlrate hol der 13 is

smal |'er, .t han th of ,the, neno bstr i ncl udi ng the connector 24.
(0 a sthe where hefeifafsrs. satethbieats a8 vhe (Hetraty SHGUGIP he

ubstrate ipseltb&Ndescribed with reference to the drawings.

Figs. 1 to 15 show an external storage device
according to an embodiment of the present invention. An
external storage device 10 of the present embodiment

15 mainly comprisés: a main body 11; a memory substrate 12;
a substrate holder 13; and a cap 14.

Each of the main body 11 and the cap 14 is formed
ﬁith an injection—molded body made of a colored opaque
resin, for example, a polycarbonate resin, presenting an

20 approximate U-shape as viewed from a plane, as shown in

{wz Fig. 2. The respective ends forming the approximate U-

shape abut each other to form an almost horizontally
symmetry case body as shown in Figs. 1 and 2.

_ The main body 11 and the cap-14 respectively include

25 wvoids 15 and 16 for housing the substrate holder 13
therein (Figs. 8 and 10). Each of these voids 15 and ‘16
presents the shape of a tube with a closed end, which is
compresséd in a vertical direction in the drawings. The
voids are in communication with the exterior through

30 opening ends 17 and 18 and notches 1§_A, 19B, 20A and 20B

formed on upper and 1ower principal surfaces,




hol e 25; the connector part 24 of the menory substrate 12 7apg zobe end of
the printed-wiring board 23 are projected beyond the respective openings
of the substrate insertion hole 25 (Figs. 9 and 10). 30 In the mddle

portions of the upper and | ower faces of the substrate holder 13, plane
portions 26A and 26B 9 7 July 2006 5 are respectively forned along a
| ongitudinal direction as ,shown in Fig. 5. These plane portions 26A and

R e gy o TRty LA o THIONENTS vl 11 0En ISP OF 1e

mai-n body 11 a 14 1n external ~storage Vi ce according to
this enbodi derst a0 apprioxinbadec Urshialpe ad 9 enedd ®ropolal iplrmaNady ad al | ows
the nmenory suybstrate 12 hqused _therein to be visibly observed fromthe

exterior. Ab8sSggetshess 108 rddBro @ anda?®Bnol der 13 in its pl ane
portions 26kand 368 RSN shBstateTlS filhd8e BFOURL Ol Jdg Ry olection on
that on the upper and Iomgr 15 1%9’%hese portions dn both ™ ri S 27L and

' 27R, whi &h alesst epoeypeypphenbstfrattee misddhewnonh THgexseplonf @he SO as to
divide its %%%@ orzgo%g %géggdoioatg%gnggg—%gging boara 23,
electronic parts, for example, a semiconductor memory 21
such as a flash memory, and a crystal oscillator 22, are
mounted. On an edge of its one end, a connector 24

10 serving as an external connection terminal is provided.
The connector. 24 is made of a metal such as stainless‘fbr
connection with a computer and its peripheral equipment.
Inside, a plurality of connection terminals are arranged.
In this embodiment, the connector 24 is constituted in

‘ 15 conformity to a USB (Universal Serial Bus).

The substrate holder 13 is forméd with an injection-
molded-boﬁy made of, for example, a colorless transparent
polycarbonate resin. VIn this embodiment, the substrate
holder 13 is formed vertically symmetrical in Fig. 5.

20- Inside the substrate holder 13, a substrate insertion
hole 25 for inserting the memory substrate 12
therethrough is formed. A total length of the substrate
.holder 13 is smaller than that of the memory substrate 12
including the connector 24. In a state where the memory

25 substrate 12 is inserted through the substrate insertion
hole 25, the connector part 24 of the memory substrate 12

~and the end of the printed-wiring board 23 are projected
beyond the respective openings of the substrate insertion
hole 25 (Figs. 9 and 10).

30 - In the middle portions of the upper and lower faces

of the substrate_hOlder 13, plane portions 26A and 26B




both sides is larger than faces of the substrate hol der 3gudg20ese

~constituted as weld rendered integral with the opening end 17 of the main

. body 11 by ultrasonic welding. A region of the substrate holder 13 on the
cap 14-side (an upper right region in Fig. 5), divided by the 20 flange
27, has such a shape that surrounds the entire periphery of the nenory
substrate 12 housed therein. On the other hand, a region of the substrate
hol der 13 on the main body 11 side ggnlomer left region in Fig. 5) has
such a shap@*EhBESReGEL¥edH| Fornedsplengfa ol opgl sudbual cdinsckind are OL Ege
menory subs sept iRpsLde. , - ct 19A, B,_ 20A an B
respegtiveréﬁgﬁgnéﬁ ?%thg'na?ﬁé %d@fgﬁéé%%Pfﬁégéagg 4§$ﬁt%é%éhﬁﬁirs of

- rectilinear pgutileieng@sb28eadR, of9thatn@Ochavki THA Ar BOB pazed | &ld izpmn
attachment/renpval direction of the cap 14 30 so as to be opposed to each
other, for 8kakfemain BAd¥nllj andj the scap nlbtincHieexgrade cap 14, the

ui de edges, u 6428 _ [ sj de and the guide
gdges 239 aﬁggﬁég%ﬁa¥%%8§a%8138§?E§§% ghgpﬁﬁﬁ%dgﬁgﬁﬁﬁgééﬁ‘%?ﬁg?ng as to
be positionkd conshitsted asraighivlpaesionespediioel ylises strwwn in Fig. 2.
5 The guide edges 28, 28, 29 and 29 are forned so as to respectively
correspond FEMPHY Pkt el dpeussd Fherweln deurbguibeiky tebssgvesy, 31

and 31 correspRnghdOextOriQpoer edges of the plane portions 26A and 26B of
the substrate hoIdef‘lB (Figs. 4, 10 and 11). As a result, 10 the cap. 14

“brings the gui dea efltmrsg® 92 Antls 26oimed |dtditlge periphery of the

. 10 substrate holder 13 in its middie portion except for the

€

plane portions 26A and 26B so as to divide its total
length in two. The flange 27 is formed sd that the
amount of its projection on both sides is larger than
that on the upper and lower faces of the substrate holder
15 13. These portions on bdth'sides are constituted as weld
ribs 27L and 27R, which are rendered integral with the
IQPEHing end 17 of the main body 11 by ultrasonic welding.
A region of the substrate holder 13 on the cap 14
side (an upper right region in Fig. 5), divided by the
20 flange 27, has such a shdpe that surrounds the entire
-Jgﬁi periphery of the memo:y substrate 12 housed therein. On
the other hand, a region of the substrate holder 13 on
the main body 11 side (a lower left region in Fig. 5) has
such a shape that covers only the-Side of a parts«mounted
25 surface of the memory substrate 12 present inside. |
Next, the notches 19A, 19B, 20A and 20B respectively
formed in the main body 11 and the cap 14 include pairs
of fectilinear guide edges 28, 28, 29 and 29, which are
parallel in ah attachment/removal direction of the cap 14
30' 50 as to be oppesed to each other, for examplé, as shown

in Fig. 4. In attachment of the cap 14, the guide edges

10




contact' with the guide parts 30 and 31 over their al nost tpyal2beegth with
respect to the substrate holder 13 fixed to the main body 11, thereby
obt-aining a guiding action for attachnent/renoval. 15 Guide |engths of the
gui de edges. 29 and 29 and the guide parts 30 and 31 are fornmed | arger
than the anmount of projection of the connector 24 with respect to the
substrate holder 13. In this enbodinent, in particular, the

above- nent|Q@egnﬂUQ@eohe%ﬂkhﬁaﬁhebBﬁ§”§§ Egdgeaﬁao%he guﬁaabkﬁ 8k &he

. armount of projection of the connector 24. Next, outer ace of the
substrate hehde291®n &he Cap ﬂﬁnsndbaaeeo&ltgaedaplth ehtchsbthad second

- engagi ng convex portions.32 a 33,.which are en ed. with each other upon
attachnent 8F Fﬁeggaﬁof&tﬁ8“FHe°?5t§8b§?W8tEtﬁﬁFggg 13negy e respectively

‘provided at. r@spBE%&%le'lg(y ak RASKhi 9ASFiHL0s. 10 and 4). In this

enbodi nent, these firs d second engagi ng convex portions 32 and 33 are
prOV|ded5at in Ebﬁa901ﬂ@uedgpesﬂﬁuoﬁ§ (ﬂauanﬂaﬂﬁspreofbhmEdtheyaare
engaged with each 30,0t on_t he uppe r faces of the substrate
ol dar 15 afor RESBPEEI VeI EOFFERPORR: Fo BOFBCLIPD EHESTVORF yoB006 pl ane

portions 26fcafd12fiBarAgiidet Bases 5b¢ ﬁbr5@1eQH&QBQQGSPfgﬁﬁoﬂ@{ﬁéons 32,
which are provided on the outer face of the substrate 13, 7are

'__respectiveIyofé@ﬁﬁérthﬁgaghoﬁeﬂbstBlsne4pértﬁbgs 26Aanud 126B dhetlpedest al s

e o PRRE R ThEk! 1L 0GR P ETES, e SEER 12 o

‘the SUQ&iratﬁehﬁhﬂel413r1ﬁ@§eﬁﬂérgui@@ c§88s2 8! ard 25 fnSiitEinge

i'ncor porated in advance at the i
contact with the guide parts 30 and 31 over their almost o
total length with respect to the substrate holder 13
fixed to the main body 11, thereby obtaining a guiding
action for attachment/removal.

15 Guide lengths of the guide edges 29 and 29 and the
guide parts 30 and 31 are formed larger than the amount
of projection of the connector 24 with respect to the
substrate holder 13. 1In this embodiment, in particular,
the abovermentioned guide lengths are formed to be about

20 ' double of the amount of projection of the connector 24.

Next, on the outer face of the substrate holder 13
and the inner faée of the cap 14, first and second
engaging convex portions 32 and 33, which are engaged
with each other upon attachment of the cap 14 to the

25 substrate holder 13, are reépectively provided at a
plurality of positions (Figs. 10 and 4). 1In this
embodiment, these first and second engaging convex
portions 32 and 33 are provided at, in total, four
positions (four pairs) so that they are engaged with each

30 other on the upper and lower faces of the substrate

holder 13 at the sites symmetrical with respect to the

11




10 design phase, in consideration of nodification of a noldJdiproeslj usting

t he engaged state between the substrate holder 13 and the cap 14, that is,
~the .engagenent force -of the first and the second engagi ng convex portions

32 and 33. 15 Specifically, in a case where a height of one engaging

convex portions 32 is increased to enhance the engagenent force, it is

necessary to nore deeply process grooves of a nold for shaping the
“substrate holder 13, which corresponds to the engagi ng convex portions 32.
"As 20 a proPda8pngortinba, 268raBdadpBe, a known electric discharge nethod

s omioved. In higng! EGbLLS GhSCPRLAE SELAGH NOKGNSTpobDELE,TRY ar e a

case where not o e grooves a erat regrons of the

grooves ar ewhtieheagedpdueidiedaonr ehbesuebrcoateobrabhéi sibsthate this
monent, if the pedestals 34 are fornmed as in_this enbodi nent, an engraved
region i n thelferi pler gref reprectivedy fermedpbhupnghtbedastabgedtal 34 is

process ' ad-o h th u f ) i upon electric
dischargg. Xgiggfegu%?ﬁ ?ﬁg'fg@%%a%%éeéggggpggpgﬁggégg ?ﬁe outer face of

t he substraapphokimatdBy obbonti $RageDl UBE pedystat Ppaeyerved £6om bei ng
- spoiled. 12 7 July 2006 Next, a positioning nechanismof the nmenory

" substrate 1§nRPPPebEhﬂe§EF¥ﬁ%ﬁ¢a£@9%e§€f¢%gﬁ abotke en@AGERSr GORYRKt rate 12

.1s ‘inserte Jgh t S tL ' rii o] 251 nside 5 e .
substrate hg?%£§8§3§?nggrd#@%c%?%%t#%ggcgéggegﬁ%ﬁ'aﬁ@%ﬁ%ﬁ%%?i?ﬁ%ﬁg. 5. ‘At
t hi s nonment peastadbndéciora 2dtrposuté ohedonpotdited of naddiv el ast vitewed from

{Eh Ins%&}logesign phase, in consideration of modification of a mold.

e for adjusting the engaged state between the substrate
holder 13 and the cap 14, that is, the engagement force
of the first and the second engaging convex portions 32
and 33.

15 Specifically, in a case where a height of one
engaging convex portions 32 is increased to enhance the
engagement forcef'it is necessary to more deeply process
grooves of a mold for shaping the substrate holder 13,
which corresponds to the engaging convex portions 32. As

20 a processing method, for example, a known electric

o , discharge method is employed. 1In the electric discharge

o method, however, there may arise a case where not only

the grooves but also the peripheral regions of the
grooves are‘processed-due to a prbblem of controllability.

25 At this moment, if the pedestals 34 are formed as in this
embodiment, an engraved region in the periphery of the
groove corresponding to the pedestal 34 is processed
inétead-of the other outer face forming region upon
electric discharge. As a result, the favorable

30 appearance of the outer face of the substrate holder 13,

which is a molded body, is prevented from beiﬁg spoiled.

12




direction of the nenory substrate 12 is outwardly proj ectedulfy 2008 an
openi ng 35 on one end of the substrate 10 hol der 13 by a predeterm ned
anount of projection as shown in Fig. 10. Therefore, ‘on the outer

peri pheral part of the menory substrate 12, a regulating part 37 for-
abutting on steps 36a and 36b forned in the vicinity of the opening 15 35
inside the substrate insertion hole 25 so as to regulate the anount of

proj ection of t nn [ [ ided (Figs. 6, 7
and 8). In thi Qﬁeeﬁ odi ng%lg niﬁ SE:“J %??Ig]g&g 6? %? Iﬁe d between the

print ed-w r sagshoate P3 willhben&e@cmmmstrate 12 20 and t he connector 24.

Each of the steps 36a and 36b géesents an approxi mate L-shape as shown in
Fig. 6. The stepds a‘?%scﬁﬁ%‘iid% Y§- ptit® MYPPBACTHIRFHERtS i e Ml | of the

substrate i pseLiio HEsH ty vi ded for.
t he front aﬁg %1 (?)ﬂ%&}l the su strate{e= ilf%eelfy , %?12%1 Cfeénsmn of

- i nprovi sy t tiee assiesbtabe | hoYder M3 eispecdirest ion Asd Bdwbed |mLﬂi‘:1 &n 5, when
the nenory substrate 12 is_ inserted while the plane portion 30 26A of the

substrate HAFHRY 4310 F3Ri ngr uphbr tis JieRehted, the EMMQRHRE ify part 37
abuts on t%éi%é&%ﬁ%é%ﬁ%ﬂé Jmf] \ﬁl%@sfdtt&n rROU A dilg amount
e ot her han when t

.of |ngreSS|on as shown 1 n Fig. t e nmenory
substrate 1@irectiomserf ethanéthnesnptsirmt;mr]tZ ars 2B wHrdlhe substrate

- holder 13 is bel pwar oriented, the regul ati ngf part 37 abuts on the
oteps sob dPnred EEn din dpfing i3 on one end 'of File substTate

10 holder 13 by a predetermined amount of projection as

shown in Fig. 10. |
Therefore, on the outer peripheral part of the

memory substrate 12, a. regulating part 37 for abutting on
steps 36a and 36b formed in the vicinity of the opening

15 35 inside the substrate insertion hole 25 so as to
regulate the amount of projection of the connector 24
from the opening 35 is prbvided (Figs. 6, 7 and 8). In
this embodiment, the regulating part 37 is formed between
the printed-wiring board 23 of the memory substrate 12

20 and the COnnector 24.

.. Each of the steps 36a and 36b presents an
approximate L-shape as shown in Fig. 6. The steps are
provided in pairs on each inner side wall of the
substrate insertion hole 25. As a result, the symmetry

25 is provided for the front and the back of the substrate
holder 13, with the intension of improving the
assemblability.

More specifically, as shown in Fig. 5, when the
memnory substrdte 12 is inserted while the plane portion

30  26A of the substrate holder 13 is being upwardly oriented,
the regulating part 37 abuts on the steps 36a and 36a so

13




amount of ingression. An approxi mately L-shaped cross-sectyqQoly@pos he steps
36a and 36b is for preventing the occurrence of sink .generated by

shri nkage upon nol ding of the substrate 10 hol der 13. On the ot her-hand,

cl amping parts 38 for clanping an edge of the nenory substrate 12 are
provided at a site opposing an edge on the other end (an edge on the side
opposite to.the connector 24 side) of the nenory 15 substrate 12 inside the
mai n body 11 (Figs. 8 and 9). Inlet-side ends 38a of the clanping parts 38
are subj ecta&d too reaguRagicoddssiamgund of tindgresisiicrate tshewn dgr #3gi.on of

the nenory substra 12. .The.cl anpi patts 38 are forned, fqr exanple, as
20 shown in%Figbng%%FhoghfgbgP§ d @%%Pc%ﬁesW§ﬂQIBhSP$ﬁ§ 3ge aﬁi&ﬁ are
formed at twaspetield @RS 1N the ip1haer gbrmaﬁerzsswoffh thige siisRrAedy 11, and
present such a shape that a gap gradually decreases fromthe inlet-side

- ends 38a i nhodgeirndBedsi beigigr apwiasdlyf orienddéde tRle ckguiietivgopirs )
substratg 1 A shape_of .t he,cl anpi.ng r 38 ma ge a V-shape, a U shape,
or the |fke37Aﬁ$“§ﬁa88 &R ggeggggﬁgagggohabaEOtﬁé Qprﬁﬁggeﬁgl§h8ecreases
fromthe i nbkfbuntl 8¢ €Ad$Ted@daonn an ingression direction of the edge 12b

- of the nenory substrate 12. A predeterm ned clearance D 30 is forned
- bet ween a bot t onPBf aRPFPFANatedNsLi-shabagd chessckanbiing pér the38tepd t he

cave 120 of abicofTUey ¢ Foubls$R8e, BUPEhLCEARCEh RS plggelr (M1
press or thgehkketaddbg shapak8feaupon molding of the substrate '
N 10 . holder 13. |
{fé_ On the other ‘hand, clamping parts 38 for clamping an
edge of the memory substrate 12 are provided at a site
opposing an edge on the other end (an edge on the side
opposite to the connector 24 side) of the memory
15 sgbstrate 12 inside the main body 11 (Figs. 8 and 9).
Inlet-side ends 38a of the clamping parts 38 are
subjected.to an‘RéproceSSing so as to faciiitate the
ingression of the memory substrate 12.
The clamping parts 38 are formed, for example, as

20 shown in Fig. 9, in a reversed conical shape on ribs 39

which are formed at two positions in an integral manner

with the main body 11, and present such a shape that a

gap gradually decreases from the inlet-side ends 38a in

an ingression direction of the edge 12b of the memory
25 substrate 12. A shape of the clamping parts 38 may be a
' V-shape, a U-shape, or the like. Any shape can be used '
as long as the gap gradually decreases from the inlet
side ends 38a in an ingreséion direction of the edge 12b
of the memory substrate 12. A predetermined clearance D
30 1is formed between a bottom of a groove constituting the

clamping parts 38 and the edge 12b of the memory

14 -




cut surface gradually varies due to an abrasion state of 57ampang@ and a
di e, the dinensional accuracy is poor in nany cases. In this enbodi ment,

t he di mensional variation of the nmenory substrate 12 in its Iongltudlnal
direction.is, for exanple, about 0.1 mm Mbreover, the variation in weld
depth of the weld ribs 27L and 27R of 10 the substrate holder 13 with
respect. to the opening end 17 of the main body'll I's, for exanple, about

0.05.mMm n%ﬁgggkg %oQ& %1?R§eﬁh%h%?%§53?%§ hobﬂ 13, which are

i nj ection- | es ave i 6 variation of, for
exanpl e, about 0s&ﬁcantheemamctyvehwstraieTherQEOEerméa botal , the

di mensi onal variation of 0.25 mmor nore nma enerated. In this
enbodi nent , PPRERIBPONBREFEAEl PYafi REPSS P¥ & §o@5 & Bpdt AeSBRRAPPAgApart s

38 havi ng tegtaeagga@ssggsasgligrug&&as alfar RoSRRCLOEGALLY, SYhED pef er ence

to Fig.. 9, the on 't he omo anping parts
38 formsl ia puneneaaedacamecathshammenslbﬁamedc&ﬁnhbﬁr1stbaara1hh|ckness t
-of the nenory substrate 12. As shown _ in the drawi ng, the nenory substrate
12 is cIanp@én%hppéestheIEIEhﬁﬁn@mBQQFEegﬁ aFBebQFW@nﬁFagﬁlcally def or med.

25 Even in @agggglggegg th sUBskEats 12 ﬁ fELeEBﬁgltﬁﬁlﬁlng parts

above- rrent I one I Mensi onag Val’l ation to enter etvve

38 rather shakkewhiyn ibe roEMBR¥mAUESt ABLAL 120 P aghi calibyeseés] NEnd he
clamping parts 38 so as to_be clanped therebetween. Wen the 30 anount of
the cl ear an¥@8cpAftiogein Welﬁoﬁeﬁﬁ%nﬁfethe wehth riRst Rélsende2 TRt BBut any

di mensisenal Har LabboPac b nYRibES1 35T el bYaRO0F PE!HRE oPoREng aAS 075 MM

dependi ng on the anount
17 of the main body 11 is, for example, about =0.05 mm.

The main body 2 and the substrate holder 13, which are
injéction~molded bodies, also have the dimensional
variation of, for example, about =0.05 mm, respectiveiy.

15 Therefore, in total, the dimensional variatidn of =0.25

' - Wmm Or more may be generated. In this embodiment, the
dimensional wvariation is absorbed by the clamping parts
38 having the above-described structure. ‘

More specifically, with reference to Fig. 9, the
20 .amount g of the gap on the bottom of the clamping parts
- 38 formed in a reversed conical shape is formed smaller
than a thickness t of the memory substrate 12. As shown
in the drawing, the memory substrate 12 is clampéd while
the clamping parts 38 are being plastically deformed.

25 .Even in a case where the memory substrate 12 is affected
‘by the above-mentioned dimensional variation to enter
between the clamping parts 38 rather shallowly, the
memory substrate 12 plastically deforms the clamping

. parts 38 so as to be clamped therebetween. When the

30 amount of the clearance D is set at, for example, 0.5 mm

in the state without any dimensional variation, it wvaries

15




--di mensi-onal variation. Subsequently, as shown in Figs. 13 agdiybdoson the
outer periphery of the cap 14, through holes 40 for 5 passing a not-shown
strap therethrough are forned. In this enbodi nent, the through holes 40
are constituted by grooves 41 forned at the tip of the cap 14 and a
bridging portion 42 for bridging the grooves 41. Therefore, the
above-nmentioned strap i s connected at the bridging 10 portion 42. Next, an
assenbly nmethod of the external storage device 10 of this enbodi nent
consti t ut edPatvaescPi Badgmmabey 8- P mmpedependingean Fhesamountepft he nenory

substrate 12, _ te holder 13 are opposed to each other in a
direction a§1@§g3%8§%1%§3§£§§£§ﬁé menory substrate 12 is inserted through

- the substrate insabsequehble, 2asofhbha iaubsgsat eshahders 13onToke, when the
_connector 24 of the nenory substrate 12 passes through the opening 25 of
the 20 subsPPheE PRELPREER AB| Bhoscpp A4pr Eheeaghi Redeandfnfor the

regul atidng L s f e ﬁgﬁgr : S : t o] ste 36 within
t he subéfra?gg%ﬁgér€i%%9h% e 5¥t§%€e%%%%gFé§ﬂ Q#i%ﬁefﬁ?%ﬂg?‘inggession of
t he menory tkibsémbddinentFi gse Bhaodgi) ho2és MNexaretBenstibshated ephol der 13

housi ng the.nennr% substrate 12 therein is inserted into the void 15
i nsi de  t hedFePYehotd Horeedodbnthiestini af thoteeP httaed dAHRINNG he

TS a0 paBLE 28 e OB T RGCERN S 30dy UE, SHARPIELS d 2 1

27R of the abotstmeneidndédestddp abd conpbctadf et etive rhdgidd 16

gﬁ; 10 portion 42. '

- Next, an assembly method of the external storage
device 10 of this embodiment constituted as described
above will be described.

First, after the memory substrate 12 and the

15 substrate holder 13 are opposed to each other in a
direction as shown in Fig. 5, the memory substrate 12 is
inserted through the substraterinsertion hole 25 of the
substrate holder 13.  Then, when the connector 24 of the
memory substrate 12 passes through the opening 25 of fhe

20 substrate insertion hole 25 by a predetermined amount,

5?3 - '~ the regulating part 37 Qf the memory substrate 12 abuts

on the steps 36 within the substrate insertion hole 25,
thereby régulating further ingression of the memdry
substrate 12 {Figs. 6 and 7}. |

25 . Next, the substrate holder 13 housing the ﬁemory
substrate 12 therein is inserfed into the wvoid 15 inside
the main body 10 through a sliding contact action between

. the guide edges 28 and 28 of the main body 11 and the
guide pafts 30 and 31 of the substrate holder 13 as shown

"30..in Fig. 8.  Then, the weld ribs 27L and 27R of the

subétrate holder 13 and a weld reference plane 44

16




7 July 2006 provided on the opening end 17 of the main body ydi 2008 wel ded
to each other through ultrasonic welding so as to integrate the nmain body
11 and the substrate holder 13 wth each other. 5 At this nonment, the edge
12b on the other end side of the nenory substrate 12 is clanped by t he
clanmping parts 38 and 38. provided inside the main body 11 (Figs. 8 and
9). The cl anpi ng parts 38 and 38 present an approxinate V- shape.

"~ Therefore, avahi 8hi0 the 1 unt , of r S|on di nensi onal
vari ation |§¥?th ghtgh BPFﬁé“HaSra ;goo? gﬁ? gP i n?the .
ul trasonic wendeagtﬁoadchlaﬁﬁeandhtbaghlﬁmtragoﬁgaewaladngfgb hBetyenory

substrate 12, the variation is absorbed as a final result, only with a
di fference #ﬁt?ﬁEaHégFB@ 8ﬁ1§5b9ﬂ¥sﬂicaﬂéfﬁhﬁaﬁpbﬁtﬁﬁt?hboéﬁaﬁplﬂg parts 38

and 38. As itﬁeégéé %Hg menory substrate 12 is certainly positioned
bet ween t he” steps 3 'the substrate insertion hole 25.- of the substrate

hol der 183 and thatcthipi mgmpattStB8 adge 28Bbi bl dRet BenaRi 8n0gyadl. 20 As
a result, the generation of clattering noise caused by the nenory
‘substrate 19fwRBA PABOEXt 8HREErageoldges delpmpedobysthar elawping be

prevented, LORLEbYs shimhBabing ki 15Ekhaocl hASECHRRLYIINCHELD OF

functions e unconf or roma user. over, a’jointing
mat eri al (sahdes).f orhéhelaapisg pﬁﬂﬂéeHBOHnﬂhBSSpbékéﬁteanS prevented from
being stripped. off due to vibration upon welding, and the sem conductor
-menory 21 aﬁHPFﬂ%l@?EthTSBéEPPIaTB?IQQOr%hl%ﬁeﬁréfpV§€¥§Fb%ne1%c¥h%nlc

parts, 9@ QﬁEVGEtng£é8§19§'PﬁlmégsﬂéﬂgﬂegarIQEEontPﬁ grgurate

'_record|ng stora L
printed- erlng board 23 itself, variation in the

ultrasopic welding conditions and the like) is generated
for the memory substrate 12, the variation is absorbed as
a final result, only with a difference in the degree of

15 plastic deformation of the clamping parts 38 and 38. As
‘a result, the memory substrafe 12 is certainly positioned
between the steps 36 of thé substrate insertion hole 25
of the substrate holder 13 and the clamping parts 38 and
38 inside the main body 11.

20 : As a result, the generation of clattering noise
caused by the memory substrate 12 when the external
storage device 10 is carried can be prevented, thereby -
eliminating the feeling of insecurity in terms of
functions and the uncomfortablility from a user.

25 Moreover, a jointing material {solder) for the parts
mounted on the substrate is prevented from being stripped
off due to wvibration upon welding, and the semiconductor
mémory 21 and the crystal oscillator 22, which are
precision electronic parts, can be prevented from being

30 damaged. Thus, the accurate recording and storage

functions of various data or sounds/images can be ensured.
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functions of various data or sounds/inmages can be ensured.7 fuy2bys 2006
Si mul taneously with the clanping action of the clanping parts 38 and 38
~_for the edge 12b of the nenory substrate 12, edges of the plane portions
26A and 26B of the substrate holder 13 on the main body 11 side are held 5
by hol ding parts 45A and 45B forned on edges of the ends of the notches
19A and 19B of the main body 11 (in Fig. 8, only the holding part 45A is
shown). Each of opposed faces of the notches 19A and 19B with respect to
the hol di ng par fdm¥dAanrauslB pisbethe glompdpadashipe, ofothe that the

amount Jof 1 RyraRarnaf e, 28 ARk RE s atngBh8R TarL P EREL MO pnort 1 he

not ches 19Asabdtt@Be Next edgessbewahenplihge pOrtibBasmBeA Bady28 &%
integrated with the substrate holder 13 and the cap 14 are opposed to each
ot her. | n ofH&r sphsirakenhehderap31an thet maigybedyald fdfldepreshelde guide

. edges 2% angl2 .. th a fikied | e Lde parts 30.and 31 of
t he subg%ra?g ﬁgﬁéé?b1§é§$ﬁel§ﬁbé ?a#ébh% ggéglénigggﬁghggsé%emfpﬂ?n t he
voi d 16 of bfethapndéchbsough ah& 1sBi dEngheombant bagyi on (har ehgt ween. At
this tine, in_a case where nore than a predeternined shift is generated
bet ween an 8Ri¥ tBer Bo18889t PRt oS hdsnERAYRddy EBachnefappaesaf core

posi tion 25 hgeC 1 Lde; si bs 43 . i nner
faces of thggéﬁgesaa? % é?tgﬁ%gc%%A1§nén&%§gg%?gﬁ%%% ggﬁaﬁﬁe%ﬂgbut on the
- substrate hhbllding3paotasasn afifedSB phesantsoa daperé@nshgpé hesaxi al core

PPSiti%P Oftﬁgg tﬂgiﬂofggggléaggg ;Qg gééaisgoéﬁepgféééfgafiythe cap 14
'€:£ deformed in accordance with the amount of ingression of
the notches 194 and 19B to elasticdally support the
notches 19A and 19B. |
Next, as shown in Fig. 10, the main body 11
15 1integrated with the substrate holder 13 and the cap 14
are opposed to each other. In order to attach the cap 14
. to the substrate holder 13, the guide edges 29 and 29 of
the cap 14 are fitted into the guide parts 30 and 31 of
the substrate holder 13. The substrate holder 13 is
20 housed within the void 16 of the cap 14 through‘the.
£y .811ding contact action therebetween.

At this time, in a case where more than a
predetermined shift is generated between an axial core
position of the main body 11 and én axial core position

25 'of the cap 14, Quide ribs 43L and 43R formed on the inner
faces of the Side walls of the cap 14 in a protruding
.manner abut on the substrate holder 13 so as to effect:
thé action of aligning the axial core position of the
main body 11 and the axial core position of the cap 14

30 with each other (Figs. 11 and 12). 1In this embodiment,

-.ends'46 and 46 Qf the guiding ribs 43L and 43R on the
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30 with each other (Figs. 11 and 12). In this enbodi nent, 7908046 and 46
of the guiding ribs 43L and 43R on the 18 7 July 2006 ingression side are
‘tapered so as to prevent the attachnment operability of the cap 14 from
being inpaired (Fig. 10).. Wen a slide length of the cap 14 with respect
‘to 5 the substrate holder 13 reaches a predeterm ned anmount, the first
and t he second engagi ng convex portions 32 and 33 are engaged with each

ther. More. ifically. the first ' ' 32 on th
Cubst rate MHRGEreohSt e e buBRreloTRentans SRERLPRD Hifvex por i ons 33

10 so as toaptiMmichy PpshabieieaPotithuhgagbyat Peomibsingndmpaheegecond
engagi ng convex portions 32 and 33 are engaged wth each other as shown in

Fig. 14. As(Bigesl®l, the attachnent action of the cap 14 to the substrate
holder 13 is ¢ eted. At the s [ t he w ndow portions W15 and W

allowing the rreﬁ’gilr‘)‘lfln S?Jb%%}é?e T}g‘gﬁ%%nfﬁ?n%%eﬂ o hR BSFRYAAI Y visibly
observed argnhé osubstfatdsholde? BHdreddhes S G OaRi @ Vano@s€Or ding to
the external storage device 10 of this enbodi nent, the nmenory 20 substrate

12 present ikgifErshcandvike seeond engasing oPweex cRPT¥Lens hd2 exadri or

t hrough th i ' . nd W. Therefore the sha f the outer
appear ancee%%mnm%\é%&%é@hr@f%g %Esl% ?Eh‘?]ﬂl I %%%S%?%%PJO&%(%@ h{a}.ﬁ%l I ng of
t he ext er natisdOragsadgiavg cGodPeRSpHFELdss 0312 ebie CEH® Nt b LEr £68! | R

regardl ess of attachnent/unattachnent of the cap 14. As a result, it is
possi bl e t ol H1deass ORY cHhe oFeeend IRNIRGENT IRPENLRPIRELIRE ¢ el essl y

keep 10 so as to outwardly push the cap 14, whereby the first and
~ the second engaging convex pbrtions 32 and 33 are engaged
with each other as shown in Fig. 14. As a result, the
attachment action of the cap 14 to the substrate holder
13 is completed. At fthe same time, the window portions W
15 and W allowing the memory substrate 12 present inside to
be externally visibly observed are formed (Figs. 1, 2 and
13).
' As described above, according to the external
storage device 10 of this embodiment, the memory
20 substrate 12 present inside the device can be visibly
observed from the exterior through the window portions W
and W. Therefore, the shape of the outer appearance can
'be such that a user is fully cdnscious of the handling of
the external storage device 10 as‘preCision electronic
25 equipment, regardless of attachment/unattachment of the
cap 14. As a result, it is possible to call user’s
attention to the handling so as not to carelessly keep
the external storage device under a circumstance subject
to high temperature and high bumidity or not to apply a
30 strong shock. '

In addition, since the memory subStrate 12 can be
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- the external storage device under a circunstance subject ¥oubicgbe
tenperature and high humdity or not to apply a 30 strong shock. In
addi-tion, since the nmenory substrate 12 can be 19 7 July 2006 visibly
observed fromthe exterior, it is possible to select the type of the
external storage device 10 in accordance with the kind of the nenory
substrate 12 to be included therein. Mre specifically, in view of
busi ness 5 gnaotice, t he mpdel nunber of a product is freggently vari ed

. d  product
based on a 8184 CRPGEVPANEEORIBIRECEBOT M oritihe PPREJOLP the
sem conduct gp1BBEDENe 28yh8 8P tRE! &8E8rnal ”sf’&'ﬁéééﬁ&evi@&sfoc acl tance or

nodel nunber can be printed on the substrate or"the sem conductor part,
whi ch 10 i sagrerdaycebwithabhe kimdn ¢fetlextmenaryt smbshatdel 2 wiadow

~portions Wand o,that .a user can vi sj bl confirmthem Moreover,
~accordi ng tﬁnFﬁggﬁiogggﬁﬁﬁBrib%ﬂree%%%ﬂ%ﬁﬁ 11 nelRapr e PhcPeRiResshe pair

of gui des edger 8 29tR80nEH0 ko BE PR B elui 14 SeAly t/renoval

direction so as to be opposed to each ot her; ereas t substtat e hol der
13 is provi vadiedtbhaséd omcai$tomage capawipandces (06 aMil, 3B2 B odr are in

sliding contact, wt he pair of i de edges 29 and, 29 over_its_al nost

t ot al go‘l e%ﬁ?hli\%egso%ogb i'ﬁ%mjtcﬁ%‘g%‘ﬁ%d’g?ﬁqF%n%\Caﬁ:ootPeH'féCJc‘é&?d'M.

Therefore, fheaddiLLdWENEnOie t oL@ difcd SorMBklSae £ONGRSEE a0dn W h 1ts slide
) ; &p an Wd

operation for the substrate holder 13 over a predetermned length so as to
certainly puinked hen cpe 1substoateppr ogrd atemiatoradiaerrt past t ivdni.cl25 | n

Ezhi S -e'_‘i%"di :E_Tg nxtris:ijriyp ‘acgtgsié:fjw!rgtgle afxgounll dtehé eer;g;[ehribc}/r through the

ﬁf? window portions W and W; s0 that a user can visibly
confirm them.

Moreover, according to the above-described
embodiment, the cap 14 includes the pair of guide edges
15 29 and 29 which are parallel in its attachment/removal

direction so as to be opposed to each other, whereas the
substrate holder 13 is brovided with the rectilinear
guide parts 30 and 30 which are in sliding contact with
the pair of guide edges 29 and 29 over its almost total

20 length so as to guide the attachment/removal of the cap
14. Therefore, the atfachment of the cap 14 is made
concomitant with its slide operation for the substrate
holder 13 over a predetermined length so as to certainly
guide the cap 14 at an appropriaté attachment position.

_25 In this embodiment, in particular, a guide length by
the guide edges 29 or the guide parts 30 is formed long
so as to be about double of the amount of projection of
the connector. 24 from the substrate holder 13. Therefore,
the above-described effects are made further remarkable.

' 30. " Furthermore, owing to the engagihg action by'the

first and the second engaging convex portions 32 and 33,

20




t he guide edges 29 or the guide parts 30 is forned long s@Jaly 2006be about

doubl e of the anmount of projection of the connector 24 fromthe substrate

hol der 13. Therefore, the above-described effects are nmade further

remar kable. 30 Furthernore, owing to the engaging action by the first.and

t he second engagi ng convex portions 32 and 33, 7 July 2006 a noderate click
effect for telling the conpletion of attachnent of the cap 14 is obtained.

Thus, an l@Cﬁﬁﬁb&b&ecéﬁléktéﬁhgé%tf%%t%%ﬂlﬁﬁﬁ Qﬁea%%hQQQtléa ag result,
the cap can be prevented fromcom ng off or béing | ost . Nbreover in the

att achnent  gtieshmenthefcipeldapi 4 addpbmannﬁd th@hamgagmng action by the

first and the ond en agin onvex portions 32 and 3 an abutting
action betwégﬁopﬁg §&|8 6580 eﬁﬁdag 1904 °PRe PGuryeL %@ ar®$ 80 and 31

i's sinultangguahy,okhal &aﬂ chh aer g%ebbntehh%r%ﬂlg%ﬁﬁ%t o%@ og Beliygen the
. engagi ng convex portions 32 and is relatively enhanced so as to prevent

the cap 3 141psdm bei ng easily renoved fromthe substrate holder 13 even if
-a shock is carel gssl pl i ed 5 Mor eoyer, ow tQ a

cooperating acti ﬂrgﬁv?ﬁé It & h ggggﬁggnﬁnﬁ ?§eaﬁ§ ¥ﬁ8 &GPdE%paFPS 30 and
31, the- seahabtlibhytat tAebeHgdgidgr 86t926nPBYWeRE EhessuURsakr ahe hol der 13
and the cap 14 can be enhanced to inprove the function for protecting the

connect or 28eggafinendagipg epnvey poctipke. 32 ahdudh.t Ae shbstiimgnt of the

e T SN e AT e S

~based am t hpartecBoi g8 BdeasosimiErHhESEBly obtained. As a result,
the engagement fogce between the engaging convex portions
32 and 33 is relatively enhanced so as to brevent the cap
14 from being easily removed from the substrate holder 13
even if a shock is carelessly applied to the cap 14.

15 , Moreover, owing to a cooperating action of the guide
edges 29 and 29 and the guide parts 30 and 31, the
sealability at a boundary region between the substrate
holder 13 and the cap 14 can be enhanced to improve the
function for prdtecting the ceonnecftor 24 against dusté or

20 the like..

.Although the embodiment of'the-present invention has
been described above, it is apparent that the present
invention is not limited thereto; various changes are
.possible based on the technical idea of the present

25 invention.

For example, although the window portions W and W
are formed by forming the notches 19A, 19B, 20A and 20B
respectively for the main body 11 and the cap 14 in this
Vembodiment, it.is apparent that they are not limited

30 thereto. It is sufficient to merely form the notches in

either the main body 11 or the cap 14. A structure of .
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25 invention. For exanple, although the wi ndow portions. Waody@oo&re fornmed
by formm ng the notches 19A, 19B, 20A and 20B respectively for the main
body 11 and the cap 14 in this enbodinent, it is apparent that they are
not limted 30 thereto. It is sufficient to nerely formthe notches in
either the main body 11 or the cap 14. A structure of 7 July 2006 the

not ches 19A, 19B, 20A and 20B forned in the main body 11 and the cap 14 is
not limted to that of the notches formed on their upper and bottom faces;

the not chestheyRObEREEr h2l- ohPF - 0A0R| 2Rdr 28RcFommed i Whe dordR Dad¥ hough
(the size of 1ingul pHEWGRRM{EODS Yhe ARt fYEAN OO RRPT P LR Sldr st ed, the

- state where the electrohic parts such as a Sem con tor nmenory are
‘mount ed canfbemgdsohl yhebsenppdrf ant bhetent Ladces; athd augtclass tgy ar ea of
t he wi ndow portions _corresponds to 20% or 10 nore of the total area of the
print ed-w rgﬁgfﬁﬁ%‘?ﬁ only onpeifheseane Thatefore, the simlar effects to

those ofg the a - ri g,g?ﬁd' n, ; t .‘ﬂ‘ﬁé' e, in

t he abovse- descr ibgée‘geggn%gai %gﬁ? etﬂgne%nl)'(rj%ngﬁgg?%ﬁ ilgé%%]{;}g{)émﬂﬂwed whi |l e
t he cl anpi ngn@aWt san 1be 38ppoostidtey adjasped) tilonisig e oftenies Her t he
menory substrate 12 are bein | astical |y deforned in accordance wth the
-amount of i AYPEEEPRAC TR g\éﬁg]br?/s s@ibs¢rignducton RaMOKy e el astic

coating fi!ibahedadsad B4VEEINRY OBl PLARELAN (e SN AGES 1Wnd N
clanping parts 38 so 20 that the nenory substrate 12 1s supporte ile the
el asti c coaasnghéianea soi_f)eltmg wl mdow qad)tyimi&d wdmréspo%id&rlrtatz'm%equ one
€ ggl !t oOf ' hemglr‘é) Oc\>/ 1(::1(1)3 S%cl)it.g]t_ IaPlgeaE hoef Cilzl?gp ﬁgjgntpea&}vfir3i§1gnat)yoaq:ed CZ%nsttoI tuted so
%j ' be housed. Therefore, the similar effects to those of
the above-described embodiment can be obtained.
Furthermore, in the above-desdribed embodiment, the
‘memory substrate 12 is supported while the clamping parts
15 38 constituted és a positioning mechanism for the memory
substrate 12 are being plastically deformed in accordance
with the amount of ingression of the memory substrate 12.
Instead, an elastic coating film such as a rubber may be
formed on the inner faces of the clamping parts 38 so
20 that the memory substrate 12 is supported while the
{3 ‘elastic coating film is being elastically deformed.
Alternatively, one wall of the grodve constituting
the clamping parts 38 may be constituted so as to be
_ elastically deformable, for exampie, as the holding part
25- 45A formed on the edge of the end of the notch 19A of the
| ‘main body 11 shown in Fig. 8, thereby elastically
supporting the memory substrate 12. _
Furthermore, although the substrate holder 13 is
constituted te be colorless and transparent in the above-

30 _described embodiment, it can be constituted to be colored

and transparent, for example, red transparent or yellow
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elastically defornmable, for exanple, as the holding part 23ui2606 orned on
the edge of the end of the notch 19A of the main body 11 shown in Fig. 8,
- thereby elastically supporting the nenory substrate 12. Furthernore,

al though the substrate holder 13 is constituted to be colorless and
transparent - in the above- 30 described enbodinent, it can be constituted to
be col ored and transparent, for exanple, red transparent or yellow 22 7

July 2006 tg fﬁﬁgﬁéf@ﬁt.lnIﬁhtﬁl%ﬁé%%%ghfhgoggiogf %hg éUQ&ﬁg %E hol der 13

‘may be change accordance w storage capaC| ance o

seni conduct holdenoly @iy ¥e clesngedein aboverdascorwity tRet feoexgernal 5
storage device of the present invention, the notches for externally
exposi ng th%aﬁ?%ﬁg%%ﬁ%ﬁ?fs?&%t$%N%P?R9¥E#°%ﬂ@ﬁm?¥3v?Hed for.the main body

Jand/or the cap. g0 dhabeiica SBISLY MBSAALS PLERDoLbele ] s visibly

- observed from exterior t ough t rons forimed by the 10
not ches.5 Thetefaye, déhecs hapetind piresaut etnmpmmncme cadtdiges Ubd- t hat a
user is fuIIy conscjous of the handling as precision electronic equipnent,

regardl ess SFtCTRILEhBMRITIRT t RO PFANIaRIRE capPsisate rlder axe s
possi bl e to%f@s}ia%&efoé a&é%ﬁi@%é@g@nﬁdi@% gc aSo LohPtefl®
eep t he evi

carel essly external stora ce un |rcunstance subject to
hi gh t enperménory ssubdtixgte mnﬁsﬁmy irsintd 1o xamztlylxa ch ¢ ege & hitxsdm
Mor eover, the notches fornmed in the cap.include a pair of the guide edges

whi ch are pHte9ieniPy (hegpgh t%ﬁ@ﬂtq%r&ﬂ}aﬁlms xR (BY tHEe substrat e
hol der 190 RSt LPPOFfet &N Gl @hapd L ahd NbuSaPsig i Srdipldler

can be such that a user is fully conscious of the
handling as precision electronic equipment, regardless of
attachment/unattachment of the cap. As a result, it is
possible to call user’s attention to the handling so as
15 not to carelessly keep the external storage device under
a circumstance subject to high temperatureland high
humidity oxr not to.apply a strong shock.
Moreover, the notches formed in the cap include a
pair of the guide edges which are parallel in its
20 attachment/removal direction to the substrate holder so
'~ as to oppose to each other, whereas the substrate holder
is provided with the rectilinear guide parts which are in
sliding contact with the pair of guide edges over its
almost total length so as to guidé the attachment/removal
25 of the cap. Therefore, the-cap attachment operation can
be made appropriate. At the same time, the cap can be
restrained from coming off to prevent the cap from being

lost.
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is provided with the rectilinear guide parts which are in 79lldiopg contact
with the pair of guide edges over its alnost total Iength so as to guide
. the.attachnent/renoval 25 of the cap. Therefore, the cap attachnent

"~ operation can be made appropriate. At the sanme tinme, the cap can be
restrained fromcomng off to prevent the cap frombeing lost. 23 7 July
2006 CLAIMS 1. An external storage device housing a sem conductor nenory
therein, characterized by conprising: a main body; 5 a nenory substrate on
which at |east the sem conductor ner@AIM3 nounted, said nenory substrate
“being provided w,th _an external connection fermna e, of its one

RS R4 fap B

) |
end: a substrat ePRoPE&EFTP hg¥8 SaBstr 8ufﬁggr??gﬁggﬁﬁgﬁg?Epfherein

t hrough whi gemsakydthereiy,Suhsthateriged PgeEbRPri§Rhg: substrate hol der
being for fixing said nenory substrate to said rmain body while said

external connec@i ®ailpebAiFal is being outwardly projected beyond an

-~ opening ,0on one end of said.substrate insertiop hole: 5 and a cap for
protectﬁﬁg said &x §Pﬁ§ ggﬁﬁgg?ﬁ%nontgﬁﬁ?ﬁa?? gﬁ?ﬁtc ebeing- _
att achabl e/ sempyohiactesrf nebryaid mvhstsdl eshod dgemopesebHrSagd substrate

~holder is made of a 20 transparent material; at |east one notch for
external | y BgpBSi Rgovafad y&ﬁ@t@&t@thxm@l ¢enpeehban i hexalwaredm dody
~and/ or Saidedge of its one end:
.a substrate holder including a substrate insertion
o .10 hole therein thfough which said memory substrate is
~inserted, said substrate holder being for fixing said
memory substrate to said main body while said external
connection terminal is being outwardly projected beyond
| an opening on one end of said substrate insertion hole;
15 and
a cap for protecting said external connection
terminal, said cap being attachable/removable to/from
said substrate holder,
| wherein said substrate holder is made of a
20 transparent material;
' gf% at least one notch for externally exposing said
: 'substrate_holder is formed in said main body and/or said
cap; and
said memory substrate is visibly observable from

25 exterior through said notch and said transparent

substrate holder.

2. The external storage device according to claim 1,
characterized in‘that:
30 said notch formed in said cap includes a pair of

guide edges, said guide edges being'parallel in an
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cap;, and said nenory substrate is visibly observable from73byego@ri or

t hrough said notch and said transparent substrate holder. 2. The external
storage device according to claim1, characterized in that: 30 said notch
fornmed in said cap includes a pair of guide edges, said guide edges being
parallel in an 24 7 July 2006 attachnent/renoval direction of said cap to
said substrate holder so as to oppose to each other; and said substrate’
~holder is provided with rectilinear guide garts in sliding contact with

said pair o?tﬁﬁFB@enEéﬁ%EOE@%rd%ﬁ%FFi PrBSt 52t PP bRyt $243 as to guide
att achent | 565Vah 8 3026, ad- t3NBpBALET B! o2h0" GOePVRRR accOr ding Lo

claim1l, <characterized in that a plurality o Irst engagi ng 10 convex
portions and a ptaidl sthstratechotidengagi pgovbdwd xwiiorteotnsl ear
: respectivelé?EéOVidegﬁon an.outer face of said substrate holder and an

i nner face @i B2t ,1%a?ﬁl&$?9S?OEFGCEaYﬂtge%%ﬁQl%ﬁbﬁg@%gﬂ%%%ﬁex
'portiong beifgesH688CEnYA + Na BAEEL OLHEE1 MIERg BRI &b CAP {5 Glidghed to said

15 substrate holder. 4. The external storage device according to claim 3,
char act er i zattaaghmént /seamevahgafi sgidooaex portions provi ded on said outer
face of said substrate holder are 20 formed through pedestals. 5. The
~external storage device according to claim1, characterized in that a

-Lelgul ating part 106 SRESEALD HFoBagé!&Bvibd Nidbs the URStERLfaiNSertion
ol€ soas éé;racterized in that a plurality of first engaging
10 convex portions and a plurality of second engaging convex
portions are respectively provided on an outer face 6f
said substrate holder and an inner face of said cap, said
- first and said second. engaging convex portions being

engaged with each other when said cap is attached to said

15 substrate hoider.

4, The external - storage device according to claim 3,
characterized in that said engagihg convex portions
-provided on sald outer face of said substrate holder are

20 formed through pedestals.

- 5. The external storage device according to claim i,
characterized in that a regulating part for abutting on a
step within said substrate insertion hole so as to

25 - regulate the amount of projection of said externdl
connection terminal from said opening is provided on an

outer peripheral part of said memory.
6. The external storage device according to claim 1,

30 characterized in that clamping parts for clamping an edge

of the other end of said memory substrate.are. provided at

25




25 regul ate the amount of projection of said external conpgghizopsterm nal
fromsaid opening is provided on an outer peripheral part of said nenory.
6. The external storage device according to claim11, 30 characterized in
that clanping parts for clanping an edge of the other end of said nenory
substrate-are provided at 25 7 July 2006 a site opposed to said edge of
said other end, inside said main body. 7. The external storage device -
according to claim6, characterized in that said clanping parts support
said nenor §dhet PRPESER donSadd sdgewth spiids vithegeadnatinsiadecaused due
to ingressi -Of i.d gﬁﬁnry substrate. 26 ABSTRACT An external storage
device is p%%&?dggthch ‘can call attention to the handling as precision
el ectronic equipnment so as to obtain an appropriate attachnment action for
a cap while preventing the cap fromeasily coming off. A substrate hol der
13 is made d a Thear&paresl sieeposl demicenhacsamdingndo Gdadme§. 19A and
20A for ext i S rat lder .13 are forned.i.n a main
body 11 ind%gagég¥f§?9§§sggc%p%gl%giﬁ %%%%E%nguggfrgtgufgoﬁieggﬁ? i nsi de
can be vi si bepoepsenvedrateminheocaxbaiitantt Wieugblhbese aerekasti8A and
20A and the transparent substrate holder 13. Mreover, a pair of guide
edges- 28 an#a3§edr dupotfedngbeshdrnt A€ SadfdchesoryasyhatEaheare parallel in
an attachnent/renoval . - - S
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directibn of the cap 14 and to oppose to each bther, wher pagly@oosle parts
30 and 30 in sliding contact with the guide edges 28 and 29 al ong- their
total length are provided for the substrate holder 13 so as to guide the

attachnent/renoval of the cap 14.

ABSTRACT
An external storage device is provided, ﬁhich can
.call attention to the.handling'as precision electronic
equipment s0 as to obtain an appropriate attachment
5 action for a cap.while preventing the cap from easily
coming off. A substrate holder 13 is made of a
transparent matefial. At the same time, notches 19A and.
20A for externally exposiﬁg the substrate holder 13 are
formed in a main body 11 and a cap 14, respectively. A"
10 memory substréte 12 present inside can be visibiy
observed from the exterior through these notches 19A and
20A and the transparent substrate holder 13. Moreover, a
pair of guide edges 28 and 29 are formed so that the
notches 19A and 20A are parallel in an attachment/removal
15 direction of the cap 14 and to oppose to each other,
whereas guide parts 30 and 30 in sliding contact with the
| guide edges 28 and 29 along their total length are
provided for the substrate.holder 13 so as to guide the

attachment/removal of the cap 14.
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