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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 eqU|§ﬂ§e% ? gs a personal conputer and
those which are 15 arbitrarily attac aﬁ e and renovabl e (or repl aceabl e)
to/fromaaExmorﬂnﬂhﬁtﬁrsgolmeenée 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 -

in accordance with 30
t he tendency of |ight-weight and reduced thickness and size, the area of a

recording ssarily 7 July 2006 reduced, resulting in reductlon
in storagéﬂ§§$§§¥#§%g§§F

Conventlonally, as storage dev1ces or storage
elements which are, capable of recordlng and storing {:j
varions data or sounds/images, there are built-in stofage
devices or elements fixed within a main body of equipment
ZSUCh os a personal computer and those which are
15 arbit:arilj attachable and removable (or repiaceable}
‘to/from a main body of equipment.

For example, in‘n case of a flexible disk device as
rén external storage device which is freely
attachable/removabie fo/from a mainlbody of equipment,

20 there are great advnntages 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




Therefore, there is a limt in reduction in size and increaddy Ee06

capaci tance. 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

probl ems of the flexible disk, that is, the problemin the reliability of .
'reﬁgrding and storage of data and the like and the problem of slow access
.timg, can be solved. 10 As a conventional external storage device using a

senmi conductor nenpry, for exanple, a card-type external storage device as
di scl osed i Fe3ufaResEePAt EhRI AbD| FeARrbhOPUBR | SHPTRYL HEAPTCRYIHOB. and t he

like is wigplyokppun. +KOWEVEL aSYERiR $AT HafYPLLEX £ @zl ggoe 15
device | acks 1 n general -purpose properties of a driver dévice for
perform ng isadeagéwintcagacitabeeext-ernal storage device. Therefore, such

"a card-type external storage device is not user-friendly. Therefore, an
ext ernal st or ageP et e OthHRT AR, (kR SBSYUNHRPTR 1R S AMFGRIAYGEAT | s

i nserted i Nh@marySEs (Mbbyessal é?ﬁéﬁﬁaﬁ”é%or:ﬁggé Qv icPerapnal ' caput er
and the |ike, has been recent?y pr oposed. IS external storage device
does not regdvartagy Uedikat cthearprvehleeyice. titk nEhexilsle MBrsk j Ngedt i on
into a USB port,. whi C%H'rs general ly 25 l|:c.)_royi ded for a personal conputer,
allows the $for RIP+e bt thy tabl it oh nprifehi ence. Fi gs.

16A and 16Byeheyyarcexedph eati {H S1iwPead &&f}%}éf@&ién&)%} s 1y er nal

storage device. A conventional storage device 1 houses a nenory 30
substrat e, arceds ctilme serarcdmdumiloredrenory i s nmounted, inside a main body 2

made of a resin._An external, 7 Julg/,,2006 connection termnal, 3 such as a
g?onnec 8r attacﬂﬁﬁ q £Yven ional external storage 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




edge on'one ‘end of the menory substrate is exposed outwarduy pesond t he
mai n 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 semiconductor nenory is read out .or
~information is recorded in the sem conductor nmenory. \Wen the external
storage device is not used, a cap 4 is attached to the 10 main body 2, so

that the extehnakriBANECLhNat e TLAR 35! 3 BORRECEEH deRLARLqageg)On Of

dusts and t ke to ensure the accurate r out "and recordi ng/ st orage of
i nformat i onedge bheoabowaddescthbenlemonyeniibenghtexier agposkar age 15
device 1 using a sem conductor nenory, the nenory substrate, on which

el ectronic s&%wergazhbagoad thai B8RBURPBY Aenory are nounted, is housed

Anside the mainehgdy 2n7R0E Obn@neQpasis:’ &shiolRYSh! BbrnIhgiCioLe. | an
internal structure of the exfernal storage device 1, 2 i'Ch™i 8 precision
el ectrors ¢ egunpokatl, tbsapusSBi pbptaandi pkuesilbke sfahenbe-shugar. Thus,
"there is a problemin that its internal structure is unlikely to cal

user's at tBREFBAAL oCATPBRET veSAakbBRF n§nfPERAL RGNt BoCPEASdXARpFRe  storage
under a cli ' cuRsLanGacEYP] fbhoty PhORe 8”BﬁEa5Prfn§§€ﬂQQithfsh“”1d'ty whi ch

I's not prefer or the prec on electronic equipnent, application of a
strong shockcondddt e thé&esekriicohduobor, memothe afber- thecekbetnal '
conventional A externpal , storage device 1, an engag portion 5 for 30

creating anSEREAgRniAY1FRrte BRbnused achnEdl 6f1?h£gE%ﬁh%§ t® e main body
fhgscggﬁztdﬁ?%ﬁo?ﬁgy}%{2%§Y%ﬁ§%?tﬁéﬁé§t8rﬂa£U&%n@é%@&&ﬂc#éﬂﬂiﬁgfcé'0” of
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 mémory, fhe memnocry
substrate, on which electronic parts such as a
semiconductor memory are mounted, is housed inside-the
main body 2 made of an 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
attention to attentiVe.handlihg, leading fo, for example,
stérége under a circumstance subjéct to high femperature
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




integrating the main body 2 and the cap 4 with each other.7UayR00s
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 renoved fromthe main body
2. Moreover, it is difficult to make a user surely recognize the state
where the attachnment operation of the cap 4 by the user is inconplete.
Furthernore, if this inconplete state is left as it is, the cap 4 is
renoved J¥oadmnchdumaitiobody Rhbefap el t helthséhendiiteasion, oind at  wor st
the cap 4 | .. The exanpl.e odinents are devised in view of the
above-deé%b%ﬁ%%%%P ngﬁsTaqﬁdmﬁg@ fﬁdoﬁﬁgc?a%f pFovi 358 C&RSExt er nal
storage devi CEn whi<htalldtsed HSREVESD, QDl@IMt st a@uhebethape al | i ng
attention to the handlingaas precision electronic equi pnent. Moreover, the

exanpl e &HdUREHt € RRGeTBR EBPettidienyied gy an ekeeFhainstvrage device
whi ch prQ%ﬁQ&%a%n@%@in&oﬁpEEQBECS'QHeﬁ”U%%B%%ﬂgié%f@ﬂﬁ%kh%ﬁ.ter”‘”al of a

menory substrate from’being easily renove OWs an appropriate
at t achnerthestefoseof whtte Taghaak e easelyssbptappieced RICCEHESURE @F | NVENTI ON

Aocor 0 g4 0.8, Ui Shoashech ol e PLERET L. LOSIL LoD LhGLe L, vt ded or

external storage device
charact erg,zethelty ag2@BPEi 81 pPobBeBim edy tha FBRDOLY isubstiahelPn which at

| east the sem conductor nenory is nounted, said nenory
easlily 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




substrate being provided with an external connection ternygal2006an edge
of its one end; a substrate holder including a substrate insertion hole
therein through which said nenory substrate is inserted, said substrate
hol der being for fixing said nmenory substrate to said nain body while
sai d external connection termnal is being outwardly projected beyond an
openi ng on one end of said substrate insertion hole; and a cap for
protecting?said ext er nal onnection term nal id cap he

, S ing
at t achabl €7 V&Y &bl €1 G MCETRGRSINE hafel ol aQﬁﬁéﬁé?H B¥%i d substrate
hol der i Sormples Bfg-a 4 MAASPBHEPS dMBiRidry 'sudstir@@st o@N@nNek Ch f or
external |y exposing said substrate holder is forned in said main body
and/ or satEPeapthantPRGaRdnsiorySUpEY r bs dnountead,sissliiyl sbgervabl e from
- exterior through said h 28 i r t .ate holder. 4a 7
July 2006 In exanple éﬁgggiﬁen%%f&g#ﬂé%l%%Zeggggt?éﬁggﬁgﬁ er is made of a
t ranspar en¢rmmatadr icel anaerdggi ofi Ofs tdne subst aatebstmdidehodxjpased t hrough the
notch forned in the main, bo ,and/or the cap funcgtions as._a w ndow portion
21 owi ng. PRl ey ChBSERAY LB e TRUIEHET e SPEPBRy Ehseived As
result, isai® massipladaCald 14Sehserabienthod. s@dthetdapdlery as
precision el ectronic equi pment. Mreover, in exanple enbodi nents, the notch
formed i nPeiHe fodp Gimdingdesid panervfsyRstdeated ges saidemgindecdrges bei ng
paral l el j ah altachpent /re i i.on of t:he bstrate
hol der sdwas t5§%époppogé%ltggégéﬁgiéfﬁéégﬁgﬁﬁ'fhebggggtégFégﬁ% er is
provi ded mrdjeatect ideyoedr agubden xag teon ré Fuldy oZ086id substrate

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




i'n sliding contact with the pair of guide edges over thei7Jal®oeé total

| ength so as to guide attachnment/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
nore appropriate. At the sane tinme, even if a shock is carelessly applied
to the cap in_the 10 state where the cap is attached, the cap is prevented

from bei ng easPl §¥FBRLY RIIITHIHS mEiiRBodie BRPEFDESERIIPRONSOF DRAW NGS
Fig. 11spysife VieWnSpowig f0& SN r e a S vice
according to an ghbodpngnt %g fﬂgapre§entﬁébﬁégn%Fo%éeF%gﬁggf?gga pl an vi ew
showi ng theldart iexpaesdaderthalougdt bhageoteli fermed oimi e trmirhécglybodi nent  of
the present ., ,invention. 20 Fi.g. 3_is_a side view when cap is,not

at t ached, 215 % h E%i%%ﬁrﬁ%ﬂcgﬁgpﬁggsdng&ﬁggﬂc%?ﬁ'+EPt%ﬁIQW% 5§ ment  of

t he preseammdéiyeitidiratl @redehs @anbhias ¥bewe Wi diRe ke rv@dnot aatt ached,
in the external staorage device according to the 25 enbodi ment of the
‘present ihviERtYion. it ¢s sopsilhlpekepertl vessn ‘e HewtAgnt ke shfuctures of
a menory [$suhstial 6 Anda;SYRst LA I o4 external storage device
according to fﬁg}enbggfnéntgofé %Egggbggeﬁ?g%%ggﬁ%lon. 30 Fig. 6is a
partial | y cutHeagoper spectaaamplicewmbsliowiend st hehdetattls HErmexi nimpart s

bet ween Hﬂ&anennn¥xgi§ubstrate ang t he subgtrate hol der, viewed fromthe

si de cap I des a pair of gulide 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




of a main body, in the external storage device according yQuiy@ognbodi ment
of the present invention. Fig. 7 is a plan view show ng the main parts
shown 5 in Fig. 6. Fig. 8 is a partially cutaway perspective view show ng
the det.ails of the main parts between the nmenory substrate and the
substrate holder, viewed fromthe side of the cap, in the external storage
devi ce according to 10 the enbodi nent of the present invention. Fig. 9 is a
partially cutaway side view showing the details of the nain parts between
the nenory 3BbSiidies gemtankt with bedypehowt | guFdg. edgefigvetO is a

per spective, yi ]l ratin attachpent/renoval operations of the
cap to the gﬁ%%?ﬂé?%Oé%oﬁéé?fi%eg%é§e§?e?%a °s?%+§5e devi ce according to

t he enbodiaenhcnﬁeﬁhpr@m@sgntofnu@@téﬁﬁ; Fig. 11 is a cross-sectional view
showi ng the structure inside the cap en the cap is attached, in the 20

external storagef8edi Ees@Ettor B rat tachmen bfpemipveht opérahiboms esfnthe

i i Pl T h . sub i ' . Fig. 12 .
o o perpeltB, EO(HEh S Rl | OF RTIRAun RSy | s Endte hSHer 18 5%,
partially catasayipPhissecslv®ing ephesOb N th1diey SERAICEH Ge | H8G&le 1de cap

“when the cap is _attached, in the external storage device according to the
enbodi ment SRUFRR ¢RRRUM tantRtiherewdh 59 as o peake athe cut away si de

vi ew of the b S t i e Lo et n..the substrate
hol der and f he c,a%,pt P‘?lf.tﬁleégg ep%é’ws é)‘?eléogéefl@f[e}%elbtevggc%l?%li%%m‘? oit‘lf“%'ul y
2006 the entoeh nbhta afhddle 1 axardldgpmBntdgilied to the cap in the

(n‘ ' 10 state where the cap is attached;-the cap 1is 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




Fig. 15 is a cross-sectional view of the main parts of thejeapoos the
external storage device according to the enbodi nent of the present
invention Fig.-16 shows a structure of a conventional external storage
devi ce, where A shows a state that the cap is ‘attached and B shows a state
that the cap is unattached. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON 10
Hereinafter, enbodi mnents of the present invention wll be described with

- reference tQ_ihe draw ngs Fiogs..l to 15 show an _extegnal ora devi ce
.accordi ng t%uéﬁgﬁﬁ%%d?ﬂeth%fSgﬁgtﬁ?é e%?1$%59nY%%ﬂéaAﬁr89tgﬁﬁafgg?orage
device 10 obft hemPiw SOty eMDRUtRENExASriBlL NEYoE8HB! 1608ccaa8BbRdbRgy 11; a

menory substrate 12; a substrate holder 13; and a cap 14. Each of the main
body 11 andtehtheapmbadimentrafdthe pregent njevenbhonnl ded body made of a

col ored opaque esi r_ex le, a polycarbgnate resin r nting an 20
appr oxi mat e Lksh%b '2% %?eﬂeﬁfggdv R ol %%}n%s %oﬂﬁanPaFF§.§§9W%he

respectisve endeigorei ng the approxi mate U- shape abut each other to form an
al nost horizontally synmetry case body as shown in Figs. 1 and 2. The nain

body 11 and the B&%- 18 1espeRafvbrlly neutrpay 2Beyspagtive avblev6 for housi ng

t he substra ef, 13 ei n- (Fl 3 ) o] ids 15
~and 16 pre%ﬁ%‘?gﬁgh%h%h%%{égﬁga&gu Il<la€gvsf,1l,' T ?%%%e%eg‘%%,nmﬁﬁl%ﬂg%@o&npressed
in a verticabbsltreesd i @md i thé heusls ewa g hollder, oi dedr £rom EReMEHIMEat i on -
with the exterior through 30 opening ends 17 and 18 and notches 19A, 19B, -
20A and 20T fERSePRN LppEhre KL PRRE PHITRIDACELLS ar@30Tding | {0 2006

respectigvel ¥, E&@E}?ﬁméﬁl@ ifhepﬁﬁl?gén@nﬂn%}?tf&ﬁ). 14 has an approxi nate
we 0 ' .

U-shapé as vie roma plane d
B 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




these notches 19A, 19B, 20A and 20B. The nenory substrate #3ulygo0®de of,
- for exanple, a 5 glass epoxy type substrate. As shown in Fig. 5, on one
face or both faces of a printed-wiring board 23, electronic parts, for
exanpl e, a semniconductor menory 21 such as a flash nenory, and a crystal
oscillator 22, are nounted. On an edge of its one end, a connector 24 10
serving as an external connection termnal is provided. The connector 24

is made of a_nmetal such as stainless for _connection with a conputer and
its periphetBf EBBPHABRRL ofnthaePrasgntir ARVEYtdPconnection terninals are

~arranged. I n thipg enhgdigegt S | 5
conformty to a USE (Ugl nggaf’r%gg, g?egﬁg .Qi ﬁeedgu gﬁ% erﬁ‘#)r?g%épﬁ%- S
formed w t hefinthaj eapi dn- thel detdebndy stdeagé, dévicexampbeiimg ciod or | ess

transparent ol ycarbonate resin. In this_enbodinent, the substrate hol der
13 is for mefhgef PBQFW?HEyHﬁEFP?CBFeFﬁnﬁlﬁnvﬁnt%QHIn5|de the substrate

hol der 13, a subphpal g6l BRERLT ANstPaLeulS b0TalOofTLE SEUBEa 1
substrate 12 thergthroug % Pg % t ot al Iengt%|€§bt¥€ substrate
hol der 13 |stenagéedevhae thherefAthhowsnmrgtaﬂ@stm&metﬁé!cdpmi&ding t he
connect or ségée where the neno ¥h25 substrate 12 is inserted

t

t hr ough' theaEEﬁgP?g nBefRP¥R angtateosthahcthe R tI57 Ypattaghesdt: the
menory substrate 12 and the end of the prlnted Wi ring board 23 are _
projected beyond the respective openings of the substrate insertion hole
25 (Figs. 9BESH MODRE B@Rlﬂhﬁnmimﬁcmm% PO t TVENTDION he upper and | ower faces
Of the 1%ubst rate hgcleggéf% d:Br?el;rtl{so ngf 21: Aé a;?lgesze%%: 91n7ve‘]nut|1yon2006 5 |
€;~ will be described with reference to the drawings.
Figs. 1 to 15 show an external storage device 7
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 19A, 198, 20 and 20B

formed on upper and 1ower principal surfaces,




are respectively formed along a |ongitudinal direction as 7.Jggooosin Fig.

5. 'These plane portions 26A and 26B are partitioned by each of the notches
19A, 19B, 20A and 20B of the main body 11 and the cap 14 in the external
storage device 10 according to this enbodinent so as to be constituted as
wi ndow portions Wwhich allows the nenory substrate 12 housed therein to be
visibly observed fromthe exterior. A flange 27 is formed 10 substrate

hol der 13 i ddssdili@/a8 vPOr QRS d th i W, The fl,ange
anount of i{fsé%,r%oj el?t%l gﬁ onél tﬂhgt%G(@ét t%gﬁp#gﬁg’gr}g Iaglvq/ter_ A%% ese
portions on Hact lan mippsoXinased U2 BRapshiash valesredt firom pepilphey YAws tiche
m ddl e portign except for_ so as to divide its total 27 is forned so that

the the bot FP&SFefqtehes, J8A - 1R PRPeS06F 20Re substrate hol der sides are
constituted as Wahd refidde: BdpLALEUAY M ER QRENLAG el Of JLNe Ml D
c We A t & ho

a e
body 11 by ultrasoni i ng. regi on of € substirat &r £3 on the
‘cap 14 sSde glassuppexyr tght sabsaraite.Fi ds Showd ind@d ghy s5t,hen 20ef | ange
- 27, has such _a shape that surrounds the entire periphery of the nenory
substrate 1%‘%’&?@5%5& ERResSORt PneTdPRed-WARdNIabPegdoR3ef the substrate

~hol der 13 ORjectronic 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




the main body 11 side (a lower left region in Fig. 5) has 73uglroes shape

~that covers only the side of a parts-nounted 25 surface of the nmenory

. substrate 12 present inside. Next, the notches 19A, 19B, 20A and 20B
respectively forned in the main body 11 and the cap 14 include pairs of
rectilinear guide edges 28, 28, 29 and 29, which are parallel in an
attachnment/renoval direction of the cap 14 30 so as to be opposed to each
other, for exanmple, as_shown in Fig. 4. In attachment of the cap 14, the
gui de edges3¥® ¥egpeGtryody28cornadoalendtaclonghtydipal 1direetton ashe gui de
edges 29 a cap 1 L.de ' 1th, e er. so as to
be positiohggoﬁﬁ ?ﬁeﬁg heaétrgF%ﬁg ??%ggﬁﬁé%§%2%¥1%Q?ysﬁgsgéaéﬁﬁsin Fig. 2.

- 5 The gui depafiyesid@Red?By 28chndf 26hargof@Gieedl SR, aB9B | 2o sfactior! v
correspond to formation intervals of rectilinear guide parts 30, 30, 31
and 31 corr8§pbhgi Rgint BoABndrardgble ofar het planeh9 o tefRAD6A and 26B of

the sulstr; d (FhIS~ndq+ 1. t,.10 the cap 14
bri ngs ﬁsﬁe gﬁ?ﬁ%g‘léd‘gée‘éi‘%% g?lf%??%%??%?n%ﬂg%oér?@ﬁz#ﬁﬁ %%easgutlode parts
30 and 31 obercohetitatadsastewindod gpgitiond W naspactal owderrsibstrat e
holder 13 fixed to the main body 11, thereby obtaining a guiding action
for attachnBRRPFEntRFtrate dif daoysedt Hersin He g del syt ospryed 29 and
the guide paghstrRd &Peesicare formed larger than the amount of projection
of the connector 24 wth respect to the substrate holder 13. In this
“enbodi nent, in parflaagar27 idefatmud-aenthonediphaey lehgites are fornmed to
be aboyt 20 doubl e of. the anpunt of projection of the connector 24. Next,

gon the- ut eFERSRAE RekAetpnt? (R Lt Ikidies 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
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 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
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and the inner face of the cap 14, first and second engagi nguig@o0BEX
portions 32 and 33, which are engaged with each ot her upon attachnent of
the cap 14 to the 25 substrate holder 13, are respectively provided at a
plurality of positions (Figs. 10 and 4). In this enbodi nent, these first
and second engagi ng convex portions 32 and 33 are provided at, in total,
four positions (four pairs) so that they are engaged with each 30 ot her on
the upper ang Lawensf agetnel whis $uh: Lhal elae%ﬁar thd ghihkle ﬁ{ﬂagszg
- symmetrical with respect to the 7 Jul'y 2006 pl ane portions Z%A and 26B.
~Anong thoseanﬂhé9fpns¢henga@|ﬂg sadeenrpoaﬂugnedSﬂ;thmbach atkeprsgi ded on
- the outer facetof t he suybstrate hﬁg 13, are rﬁspectlvely formed t hrough
pedestal s 3#55*PrPgs POS1ILIgneg) onyt p@ﬁ@?tﬁFEaéﬂ br&dBRE-an approxi mately
obl ong shapgesphetiedest akhs34nsahven F@g.€Bhance the anti-breakage effects
of- the engagi ng convex portion 32 for ?he substrate hol der 13. Moreover,
the pedestal 34The guddeuedges BﬂcoﬂporaﬂednﬁnzadaaacﬁOHMeﬂheo1ﬂsdesign
phase, in cgn5|derat icati ustln t he engaged

| d
state bet wedf FﬁéP$SE§PF§¥eGOHEFEBPnéggaﬁ%O?ﬁggaaa }EteFkg%S|g t he

engagenent $@ee@1ifAbarhgulibieShasdid hbe 36¢03¢ sﬂaaglneoffayﬁémﬁ?fﬁg' ons 32
and 33. 15 Specifically, in a case where a hei ght one engagi ng convex

'_.portlons 32tpslpn9¢§a§@§eﬁooﬁnhhﬂcelahe pengageﬁeaﬁAfon@eZGBtofethecessary

to nore dee roo | d n he subst ate hol der
13, which %8%?@ g §°}§3Fh ﬁgéﬁ?ngECOﬁéeﬁn%offbogsﬁ%za s
processigg ﬂﬁéh@ap iervexags! eheagﬁﬂ@@need_;egtﬁgcandl@9‘@5%1{@1&@(1 i's

enpl-oyed. 1n the electric discharge [
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 faee 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 reepectively 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




met hod,- however, there may arise a case where not only theJsgyeosses but

al so the peripheral regions of the grooves are processed due to a problem
of controllability. 25 At this nonent, if the pedestals 34 are forned as in
this enbodi ment, an engraved region in the periphery of the groove
corresponding to the pedestal 34 is processed instead of the other outer
face formng region upon electric discharge. As a result, the favorable 30
~appearance of the outer face of the substrate holder 13, which is a nol ded
“body, is pret@ReeBOrtdANBe?Afy 8P8i BEB- 12 7 July 2006 Next, a positioning

mechani sm of the r bs te.;12. W |l e | bed . cki bed
above, the nennreﬂgﬂgs¥?8§g'1§£§sgl%%ge?bgagﬁﬂgoééﬁbgﬁepgﬁﬁégﬁgtéﬁfnsertion
hol e 25 i nswHech5atbepsubstieat enhehdebutdri fadedbfethé osubstigaeéed with an
arrow Ain Fig.. 5. At this nonent, the connector 24 positioned on the

f or war d endhﬁgdﬂ-‘e\?\éd frenfapreasevelvnfogmedctheausgh pedeskabsy34ubstrate

12 is out war4dl peoLegt fr n .ng.35%,0 ngd of the substrate
10 holdg% 159%ésé %rgggtg?hingghgnggﬁgggggﬁrg?e@fggﬁngsgnshomm in Fig. 10.
Theref ore, apptbrinatelypeblehgrshapalt Thet pedeseadry4 ssbsireateol1l2, a

- regulating part 37 for abutting on steps 36a and 36b fornmed in the

" vicinity of eRRanepekfganbiBreakige eheestipsefatle i REAIIRY GRS so as

: gg i;egu'a?§o£9%03”9§”%09ftﬁé8&§§§Ef£t8fﬂéf&efofﬁ?Ctﬁ§r eI Ofh4 he openi ng
provi ded (Figs. 6, 7 an . I'n""thrs enbodi nent’, € regulating part
37 is fornepefesten3dthe prsutwctwre i hgedbopstatSd ofn tadvame®ryt Ssthstrat e
12 20 and the connector 24. , :
{W‘ 10 design 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




Each of the steps 36a and 36b presents an approxi mate L-sha@e2e86 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 symetry 25 is provided for
the front and the back of the substrate holder 13, with the intension of

I nproving the assenblability. WMre specifically, as showm in Fig. 5, when
the nenory substrate 12 is inserted while the plane portion 30 26A of the

substrat e hol derNég,é%‘sabﬁ%igg,éygﬁ% lﬁ{%&%lﬁgérgg%% the 4 ting part 37

abuts on the steps a a a so 13 as to reqgul ate the anount
of 1 ngressi sabasratewn2 i wiFlgbe fesé&nibd@. ot her hand, when the nmenory
substrate 12 is _ingerted while the plane portion 26B of the substrate
hol der 13 is bei®% UPSEFHP§ PRV edthe HReRAG | B FigrpEs t12 3% abuts on the

steps 360 apgads %&Ougﬁoﬁ&lrﬁﬂé”&Sﬁsflg%?teai@é%t:&tnisfglg.fegﬁ% Yhstdb

approxi mately L-shaped cross-section t he steps

- preventisng the scostraoecholidernk3 imgemedhbtact byn shidideigal wpicth il di ng of
the substrate 10 hol der 13._ On the other-hand, clanping parts 38 for

cl anpi ng an?TEAG e of t kY nedror YAE ubR1F JiQment o e epanReteR 2t site

. . ] . | i h
opposi ng a%@%?%?ﬁb& hén %ﬁ@rfﬁﬂ%fé%xﬁﬂ% QP el sfﬁdﬁ’é ét}ﬁgﬂfgm%rﬁzltggld; il

.connect or of the menory 15 substrate 12 1ns
(Figs. 8 andfitgctidmlef - e cramuisy 38 frdate Id anpicwtweardly 38 are
- subjected to an R_eg§0 essing so as to facilitate the ingression of the

nemory subsRTAEHA I ARARMLPAS U W Ut R, oS WBEFRE, as

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




20 shown in Fig. 9, in a reversed conical shape on ribs 397 Juhizobsar e
formed at two positions in an integral manner wth the main body 11, and
present such a shape that a gap gradually decreases fromthe inlet-side
ends 38a in an ingression direction of the edge 12b of the nmenory 25
substrate 12. A shape of the clanping 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
fromthe inlet side ends 38a in an ingression direction of the edge 12b
of the nmenpey $gbyedaiati) the gmedetteofi Hegrelssdoanas Bhddmi $nf Figed

bet ween a bqgttom of .a groove.constituting the clanping parts 38 and the
edge 12b of%fheghe§gﬁy%£%ef 20 ns&%?tpﬁpgr¥2ggpﬁﬁﬁg§etﬂ@ré?n (Fig.
9). Since thasepiedy whihs! fdle pldnks pbeitiBd BYBa orP¥RehisiBRrAEaSsS by a
press or the like and a shape of a cut surface gradually varies due to an

~ abrasion st &odder 33aisubeingniipyagiddy phédeditednsitbealregudataoy parpoor in

many casgs. .Lnh_this enobodi nent, t di nensional variation_ of the nenory
substrat% 135iﬁBPF§ PgnéieugFﬁgﬁ ngrgg i§ﬁ%i§9 Fgrt8x5ﬁﬁpé?t§b5ﬁP 0.1 mm
Moreover, thafountr b&t Heagrieaswehd 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 11 is, for ARafApPEOxipately. DsshapedThrossrsebddpn2oginthehetepbstrate

hol der 13, L.C r i pl.ectiopn-nnl ded _bodjes, also have the.djnmensiona
variationo??hngaeggﬁpﬁé,%%goﬁfggggglﬁﬂlg#%sB?SPF58P§9 o SS*ﬂ%refore, in
total, the gefepstedabyVvahirahk8geOhpOn2RolBiAg BBl ehERY¥ubEtggpsrated. In
this enbodi nent, the dinensional variation is absorbed by the clanping

gparts HB hhoidgrt hé-above- descri bed structure.
”vf : 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
i5 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
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Mre specifically, with reference to Fig.. 9, the 20 anmoupnfulg20b6the gap
on the bottomof the clanping parts 38 fornmed in a .reversed coni cal shape
is.formed smaller than a thickness t of the nenory substrate 12. As shown
in the drawi ng, the nenory substrate 12 is clanped while the clanping
parts 38 are being plastically deforned. 25 Even in a case where the nenory
substrate 12 is affected by the above-nentioned di nensional variation to

enter bet I i It .at her, shgllowy, the nenory
substrate YgﬁgfgggF%aﬁgscgnggﬁs%P%%eéﬁaggﬁﬁg'g arts 38 so as to be cl anped
t her ebet ween. WhgtintketBe asmubRy subkheatkeavangefbringdsei at, for exanpl e,

0.5 mm in the state wthout any dinensional variation, it varies 15 7 July
2006 bet weeRUBCHERGPFECOSTSPIMP BERERJPHgtEE thkeafBdng shapgi A#€ndi onal

vari ation. S y L0 ELg 13 .a a th t
peri phery o?H?h§8¥§§E%4?rgﬁPéggﬁmﬁé?é§54§“Fo§°5anégFﬁggghngF?§§o§% strap
t her et hrbugh poachoandda Bhe,t hhe dihedsienhl hbeukhtougbh pobesidl are
~constituted by grooves 41 formed at the tip of the cap 14 _and a bridging
portion 42 M8RYbFREEFNng fRethi8oomBodimenfer Eher dimeRgLoARbye- ment i oned

' : t SN I dg] ' 2 , t hod
of the oxt of AL -ErgfagE eaE, nEALEY SoBRrat ATt REL LB TRARTRRL ™ O

~described ahesetwbhl ibe. foesexhkpte, Fapstut bt ermhhe mer@syesUbshsate 12
and the 15 substrate holder 13 are opgosed to each other in a direction
as shown i nVEFgatson: iR weldr JeBtBsPfatBe1veild riber£el enfoddR ohe

SUbStTQR? iﬂﬁéréhﬂgtfgké ﬁél&értf§ with respect to the opening end
| 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

' mm 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
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-'substrate holder 13. Then, when the connector 24 of the npyoKossibstrate
12 passes.through the opening 25 of the 20 substrate insertion hole 25 by a
predeterm ned anount, the regulating part 37 of the nenory substrate 12
abuts on the steps 36 within the substrate insertion hole 25, thereby
requl ating further ingression of the nenmory substrate 12 (Figs. 6 and 7).
25. ‘Next, the substrate holder 13 housing the nenory substrate 12 therein
is inserted into the void 15 inside the main body 10 through a sliding
cont act act PBEVEeRWReA> MRetguldéSelBesdependnggonf thpeamaintbefly 11 and

t he guide B@ﬁgﬁﬁﬁgP%gd§$%18£%gge substrate holder 13 as shown 30- in Fig.

8. Then, the we an 7R of the substrate holder 13 and a weld

- reference pl ane g4bdéqidedtly, 2886snowui dadrogst hesoarai ng, ead diHe of the
main body 11 are welded to each other through ultrasonic welding so as to
i ntegrate tPRTHE| Repbaheny ahdtheecanbitr atbrevgchodss #Ptfokach other. 5

At this .Lhe n. % o] Lde f no. substrate
12 is cfgﬁg§§£%§ﬁ$h%eg€gn%ﬁﬁgg %%?%E gﬁgéﬁgﬂgga %r%$€d£ |%§?def%he mai n
body 11 (Fi this8embadifig¢nt Thehel ehipotaghphRoles 380 aate 380t €sElited by
approxi mate .V-shape, Therefore, even if variation in the 10 anpbunt of

i ngr essi on $RPPERS| dhatormed ot obRe ntiReof pEheit @A Wi 4 | #d b PHLIBLNG sel f

vari ati on i BotBgon Ui ASPNEs 4G} 6 NOhEORELLYERSHANT dfler LEKEY | gygener at ed
for the nmenbry substrate 12,  the variatfon 1S absorbed as  a final result,
only wth aablh¥éenemcboned t dieraegi eecohindSted ast | chaebhotdpingn of the
clanping parts 38 and 38. As a result, the nmenory substrate 12 is

g@grtaiﬁl PRT E M ety -

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




between the steps 36 of the substrate insertion hole 25 of jipeossibstrate
hol der 13 and the clanping parts 38 and 38 inside the main body 11. 20 As
a result, the generation of clattering noise caused by the nmenory
substrate 12 when the external storage device 10 is carried can be
prevented, thereby elimnating the feeling of insecurity in terns of
functions and the unconfortablility froma user. 25 Mdreover, a jointing

“material (s : or.t p ._mount.ed.on.the substrate is.prevented from
bei ng strip§%§§£bgéfoaugﬁ?ogéég%ggiSﬁauggnoﬁngﬁngélgngoﬁﬁeE%eﬁfﬁonductor
menory 21 awpditba ebyshah 6shell ahebudR, uMitaBoahe ReeaisiyoBoehgCtHoni c
parts, can be prevented from being 30 damaged. Thus, the accurate

recordi ng ahBtegsphgetheulainohedyf 1éapnduthgasubstrasanbiolintgesd can be

ensured. 7 | taneously with the clanping action of the
cl anpi ng pa%#gx3§ggﬁd§ggg or the edge 12b of the nenory. substrate 12,

edges ofsthe pl ane phiki momer6A 8Rd 285e0i2bt bA sHBSbtRke BARAEiad3 on the
mai n body 11 side are held 5 by holding parts 45A and 45B formed on edges
of the ends®fofhehBemar¥heybsbnratndliobs oflempedanbl Ebgycilampingrig. 8,

only the holdi r 5A,i . o) p d Cg . L he notches
19A and 198b%#?ﬁ ?gs%%§t6?05f§29&%%Iﬁﬁ%ga%aﬁ?g @giﬁaH8&§5Efp?%%%%tsga

t apered shaard $d. 10Thbatlahpihgl gangs pastandSAsapdedbBtass el astically
defornmed in accordance with the anount of ingression of the notches 19A
~and 19B to BPREPXERRTG ¥uphere-t hEherefehes 49anahf Yapiakgsn imstR$own in

502 oA, gD DeClodleddbn! EpALeEINAD Hhe VIR Bheel dor 12 o0
printed-wiring 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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to the substrate holder 13, the guide edges 29 and 29 of T balyceps 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 sliding contact action therebetween. At this tine, in a case where
nore than a predetermned shift is generated between an axial core
position of the main body 11 and an axial core position 25 of the cap 14,
guide ribs 43L and 43R fornmed on the inner faces of the side walls of the
cap 14 in a prot Bd@A§ansenady wWhth shet kdamphsor aréipol aér the so as to
effect the ' 0 L.gRLN he,axial .cor siktion.of,the nmain body 11
and the axig? cggggp%g?%%oghogn?hgscgg%lEﬁgog%gghhggcﬁfo%ﬁgrm?EPﬁg. 11 and
12). In thi subshediieent, cdgds 46 and #8ant pbet@uvhdi ngarhha 488 apd 43R on
the 18 7 July 2006 ingression side are tapered so as to prevent the
attachment &p&r §9PEtrgter bphderap31anf thm WaiRgbpAFallediderage heyd Wien a

“slide |%gggpgoﬁo&aﬁnﬁgga}%s“ﬁ%? hAPESk EBrmaq' BR SHOSL' 8FCAQ! dRhs13

reaches determ anoun rrstan SBcond engagrng- convex
portions 32o@indhe3Bosthesngagyedndi i fBeachthbharinMbayspeciinCrliyy, 8t he
first engagi ng convex portions 32 on the substrate holder 13 side pass
over the se@BﬂX EH@aBPEGleﬁnQQRtpéﬁﬁiéﬁssggwﬁﬁ-soEé§ht6fOQPRﬁ$ﬁﬂy push the

cap 14, whesgbus! BE theShoBOfos 16 38AANToR ROANIAERONE XL BOLALONS 32 and

33 are engaged wth eac er as shown'in Fi aresurt, the

- attachnent holdtdngopatrhe ¢5p dddtO5Bhpresbatsahethipbied sH3pées sonpl et ed.

At the sanme tinme, the window portions W15 and Wal]ow ng the nmenory

_ géubstréﬁb 1§hﬁFe§Eﬁth?%giﬂ% parts 45A and 45B are elastically

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 integrated 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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be externally visibly observed are formed (Figs. 1, 2 and 71gly.2066

descri bed above, according to the external storage device 10 of this
~enbodi ment, the nmenory 20 substrate 12 present inside the device can be
visibly observed fromthe exterior through the wi ndow portions W and W
Therefore, the shape of the outer appearance can be such that a user is
fully conscious of the handling of the external storage device 10 as '
preci sion electronic 25.8quiBnEQt regardl ess, of attacgngnt/unattachnent of
the cap 14 0FECE5H2RFHIC| ¢oF s PBEEFHI €01 35 chP I PEEYEPRE Bftention to the
handl i ng soa@tadifheh® SPELABESE ¥y KELPLthENEapXl &1 FRbm SHOI RgeiApNi &g Under a
ci rcunstance subject to high tenperature and high humdity or not to apply
a 30 stronfFisock@)in addition, since the menory substrate 12 can be 19 7

July 2006 visibly observed fromt exterior, if,is.possible to  select the
type of the extéﬁ#%ﬁ %t%§%%% %9?@ ﬁé °© %%oiﬁdﬁ% wr THPEH %?nd of the
nmenory substhdt fudLtiftdenol det ulgdréiches Na Phéde6PaRihe &3 mdyunt N Vi ew of .
busi ness 5 practice, the nodel nunmber of a product is frequently varied

based on a Sheriijestarei theceetansd \gng3Zing ePnveho¥kignyf32 hand

sem conduct I ncluded. _In addition..these capacitance or
Fodel nunbers S patodded debfy, S5cH Gther; 2 85 ' WREALITEERILERS Dot
whi ch 10 i sfatst Mngahtey whheet rosrt ien X8 21 o1 tHdr Susdictdiee Wb NAOW
portions Wand W so that a user can visibly confirmthem Moreover,
accordi ng tb3 thdaiAas JB5eF i Heel seewRdi ergaginheaed porfclemes3d he pair

of gu'ﬁ% eqﬂ?ﬁas'to outwardly push the cap 14, whereby the first and

- the second engaging convex portions 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 shbck; _ '

In addition, since the memory subStrate 12 can be
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15 29 and 29 which are parallel in its attachment/renoval diugebo®n so as
to be opposed to each other, whereas the substrate holder 13 is provided
with the rectilinear guide parts 30 and 30 which are in sliding contact
with the pair of guide edges 29 and. 29 over its alnost total 20 length so
as to guide the attachnent/renoval of the cap 14. Therefore, the
attachnment of the cap 14 is nmade concomtant with its slide operation for
t he substratesigoldeéﬁ13 over a predetermned length so as to certainly

! engt S
gui de the c¥ps1aT8t OBRSHBRMOPFPHt NGt PRERRENE - pbSi 15 oROS2EPIR thi s
enbodi nent, s-emee@rﬁh@utgﬁf 8r Ithd ek o081 by%ofésﬁg%ffc&dﬂssiﬁi’ or the

guide parts 30 is forne ong so as to be about e of the anount of

proj ecti on af:cor@ancenwithoth4kindnof hths ubhstony estibstieatd 312 Thertsd or e,

“the above-desciige& ffects are made further_remarkable. 30 Furthernore,
“owing to th&"EHEAGTnEPEERLBn LYOTRSPEFHEICRMHY ¢ iR SEESR dCENYE RRFE onvex

portionss 325398t 83e, 7tHY! HodOPbndmbDESS AL %&&&c@figcﬁré&ﬁeﬁﬂ#i ng the
conpletion of attachment of the cap 14 is obtalned. Thus; an nconpl et e
cap attachneariedtbasedaonba storaes. cdsacitaresall (16 tH@, c3d MEanobe

prevented fromcom pg off. or being .5 lost. Mreover, in the attachment
State of théhta 1&%? oR L%%d%%%ag%u?w SRPRIT A Lck? e bineHed 1 st and
the secondigng@@i fifos OMNIEXsd AP aEEt ek Fbadl) ARbAE NGan a5 1 0N bet ween
t he gui de edges 29 and 29 and the guide 10 parts 30 and 31 is

- simul t aneouBFyniAd omekhe Asulstesie tor thve smlyemdunttéorper hetwieiarn t he
ihe- Sag® 1A By Pl TRl vt i s PR ity 13 bven |
“a' shock is gpai@begsdyteds Itil® dhessahad 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




15 Moreover, owing to a cooperating action of the guide edgeyZ8sand 29
and the guide parts 30 and 31, the sealability at a boundary region

bet ween the substrate holder 13 and the cap 14 can be enhanced to inprove
the- function for protecting the connector 24 against dusts or 20 the.

i ke. Although the enbodi nent of the present invention has been described
above, it is apparent that the present inventionis not limted thereto;

various chapgfpddratePe3sch! 8rbasedror £Re1 1heC et dompdsd ik e present
25 invention. For exanple, although the w ndow portions.Wand W are forned

by fornming et&asbmenésofosheloBp 20Aiandb2@Bnedesp&buisyelap f or t he nmain
body 11 and.,the c 14 in this  enbodinent, it is apparent that they are
not Iinited1§60992E5909aPtaFgagﬂp?P i 818 ﬁﬂPe%ﬁ ngﬁl e néScRes in

ei ther the gasn1e0dyndlcap th8 68Ppiédveftshr ¥ebi SoRfing ey %OQQihge _

- notches 19A, 19B, 20A and 20B forned in the main body "11 ang the cap 14 is
not |ini3edlpgtthat of the notches formed on their upper and bottom faces;

- the notches may ,be formed,on on, ei ther one faces., Mor eover, al t hough
the size of the MP588XF§Or%PohéevﬁtgﬁﬁgW?BEnSEQ-SpBFogPPaFQPy%édj&Eted, t he
state wher eatiigtiBheebr @AkCelghlIn§USRLESNALFEFHEORIVEOLNAERREY are

nmount ed .can be visibly observed fromthe exterior as long as the area of .
t he wi ndow BefeREnsngagibgpondsexopeotdons1082nond 88.t An abusktiagea of the

P W 0 B8 82 Ol al N Haad A" $68, b el hufabeetS 2,

“the abawe- dpagtsbed enBodinest sikhetaNBoBEYySUBshiALA. 12a5SasuBRaEed while

the Clanpinghgaé;gagemenf force between the engagi 7 ti o

, - gaging 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 connector 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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15 38 constituted as a positioning nechanismfor the nenoryJeiykeosate 12
are being plastically deforned in accordance w th the anount of ingression
of the menory substrate 12. Instead, an elastic coating filmsuch as a
rubber- may be forned on the inner faces of the clanping parts 38 so 20
that the menory substrate 12 is supported while the elastic coating film
I's being elastically defornmed. Alternatively, one wall of the groove
constituting the clanpingéparts 38 may be constituted so as to be

el asti cal | ygf}@f BPhEBPE, 178 LRBapPEA aBdt REBhEPEMeR furthe 2R UK AGdF ned on
- the edge of 14hengnEngl chBe1 ROLE N2/ Phs LOE +IPLELOY dife PO FI O 8.

~thereby el astically supporting the nenory substrate
‘al t hough t hEosmbédt oat thabt deppdB asd bobsbmt fhesk { otle wotclid<LIgmrnd
transparent_in _the above- 30 described enbodinent, it can be constituted to

be col ored BRdEPFEAdpaRLRtOnfRELRRENPRR, £2€¥St ransparent or yel low 22 7.
July 20 t | hes col t d 13
uly 2005 transpabebyet! ARtRoGARCNLNS1£0! O Glo WIRMAUPPSA fond U dOF

may be anged in accordance wt e storage capa
sem conductandnéncay Bd.approestaibry adpusted e cthiali nigatted wihereexitay nal 5

storage devi ce of theeﬁ%esent i nvention, the notches for externally
-exposi-ng t heleFERANEF RRTEFhEEFh 3S 1R | BEFLEPRAVGH QR iRIPTH2%e mai n body

and/or the 38nt88 L8@ind NP1 s{BIP! Yo SLPRLE O Lo GREUx i dISISe 5 19ngy PI'Y
observed from the exterior ?hr oug% t he V\ﬁin ow portig{nﬂsé}?loﬁed bly\Hntﬂne 10
not ches. Thas efle ecar¢deot htpe winddwe portetomppearaxpendantdaeuar t hat a

user is fully con c%lﬁus ofi‘ﬂt—lhe. handl i ng as, preci sion el ectronic equipnment,
_grfggardllé’ss BeTre 2 HYhATeR e nthorPT Ht edpyisdd g Raadd 23 o s

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

l(ﬁ ‘elastic coating film is being elastically deformed.
o Alternatively, one wall of the groove 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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possibl'e to call user's attention to the handling so as 157gal 2006

carel essly keep the external storage device under a circunstance subject to

- high tenperature and high humdity or not to apply a strong shock.
‘Moreover, the notches fornmed in the cap include a pair of the guide edges

which are parallel inits 20 attachnent/renoval direction to the substrate

hol der so -as to oppose to each other, whereas the substrate holder is

provi ded wi: i1 i ar | are | | di. ont act
W n the parteffatfEll | ERCEnOY OR.RR e NOERR0F Hho SHbELPAEDT! TUl e
t he at t achneoldernby ahapShef chidegedpin Thecefdatce t WELtk aphat & eshagat
operation can be nmade appropriate. At the sane tine, the cap can be

restrai ned FRBATELIFY ft¥?>iﬂ@%@ﬁﬁd??ﬁp%dEmWFﬁﬁ1%%ing_ lost. 23 7 July
- 2006 GAIMS 1. Ao &é‘é@%f@édséﬁé@é’,eg@%ﬁ?inﬁﬁ’u% ”911% SgfbQagluct or - menory
np a nal n body; a

~therein, characterized by conpri sing: nmendry substrate on
whi ch at5 | esstrade deeinte onflutiorpredmily isvemtihdbred, tisai sotel®s yretibstrat e
bei ng provided with an external connection termnal on an edge of its one
end; a subsEFREPHbIHAXRORIRG | HRe LRI eent | FakFiTate holdRr aXgerein

through whi gh,Saddh EBIP! $hS YRSEL Hfay Sand /B R o3B! oS UBRLL Al ho! der

being for fixing said nenory substrate t'o sai body I'le said
external  oosmwecy i rbdErategireseiei g oid iy dfys P Dy ecth@elcsy afxbm an
opening on 1(:)hnee ee}Ptde]?:{_cors aélgrc?#éohs ttrhaé ew:il.nQisoevg tgiooxt]tfgrllse ;fOIf'VLn?e(}(:jl nlgiy the
16 notches. Therefore, the shape of the outer appearance
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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a cap for protecting said external connection termnal, saiydlycapsbei ng
attachabl e/renovabl e to/from said substrate hol der, wherein said substrate
. holder is nade of a 20 transparent material; at |east one notch for
“externally exposing said substrate holder is formed in said main body
and/or said cap; and said nenory substrate is visibly observable from 25
"exterior through said notch and said transparent substrate holder. 2. The
external storage device according to claiml, <characterized in that: 30
said notch forned in said cap included-2Miir of guide edges, said guide
" edges being,parallel in an.24.7 July.2006 tachnent/renpval .diyection of
sa?d cap toléaidhnsﬁgg Fhgd ﬁsPaggesgeg§°?§ﬁggﬁbgg ?osggiﬂo%?%%{?rand sai d
substrate hakfieiy $hpieYhdedhwrhbteeshblli Beatomprigdengarts in sliding
contact with said pair of guide edges over their alnost total |ength so as

to guide attachrel@inehod®t of said cap. 3. The external storage device
accor di to claim

10 conves porti ofionana=s BhAFLFREE G EutdReEnlattho i8nvex porti one are
respectivel gefigvhdagton aBmovyeisfia6eneba, S341d SHERGFR Subtfefe and an
“inner face of said cap, said first and said second engagi ng convex
portions bePagngehfayddedi vhthaan externgheporngdtiop terminathmi amw said
15 substratgdgglggrité.oﬁgeegégernal_storage devi ce according to claim 3,
‘ .a substrate holder including a substrate insertion
{% .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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characterized in that said engagi ng convex portions providedul9zosai d outer
face .of said substrate holder are 20 forned through pedestals. 5. The
external storage device according to claim1l, characterized in that a
regul ating part for abutting on a step within said substrate insertion
hole so as to 25 regulate the anount of projection of said external
connection termnal fromsaid opening is provided on an outer peripheral
-part of said menp e external ;storage device accordlng to claim1l,

30 characte?FE@ﬂhWénFEﬁ?mﬁV%%p@ﬁﬁeﬁEF?g P5r3§¥%nﬁﬂmg AnS@tde of the ot her
end of sai ds%ﬁ?f&téuﬁéi&é‘fes@rﬁsDESVbﬂﬁgsétt35ea7cﬂ%'é’h3-906¢|1_1g%5' te opposed

to said edge of said other end, 1nsid sard mai n body. 7. ext er nal
storage devi ce asanddsugstnat$ah016er thaprovided editin tdatikimehx| anpi ng
- parts support strate in concomtant with plastic

def or mat i on9 “%éﬁs@ﬁr Bet fh %%s?%ﬂtﬁ?ts%}ﬁhﬁ%ﬁﬁ?yp%ﬁ5s f 3eides
'ABSTRACE &g o8XbEE: atnéiﬁréﬂﬁogng@ai S18a¥h 468, a i & Ny e ke Cal |

attention to handl i ng as precision electronic equlpnent so as to

obt ai n an apbtaphhant/wemerchhert seidosapor a cap while preventing the cap
fromeasily comng off. A substrate holder 13 is made of a transparent
‘material. At the sane time, notches 19A and 20A for externally exposing '

the substrage hofiereddesifl éﬁﬁiﬁ‘@e'@e@lé@'&@ﬁﬂiﬁﬂ& LB fRPL 14,

respectlvely A
characterized in that a plurallty 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




menory substrate 12 present inside can be visibly observed7{uQrobde
exterior through these notches 19A and 20A and the transparent substrate
hol der 13. Moreover, a pair of guide edges 28 and 29 are forned so that
the notches 19A and 20A are parallel in an attachment/renoval 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 |ength
are provided for the substrate holder 13 so as to guide the

att achnent / Pefd gl oBPoskRe dgpspdd edge of said other end, inside

said main body.

7. The external storage device according to claim 6,
5 characterized in that said clamping parts support said
memory substrate in concomitant with plastic deformation

caused due to ingression of said memory substrate.

26






