;e3e$3<L 6Ti uN<, 5 10 15 External Storage Device TECHNI CAL FlI ELD The
present invention relates to an external storage device which is

repl aceabl e or portable as an external storage nmedi um for

conputer or the |ike. BACKGROUND ART Conventionally, as st mﬂﬂ@@@fmﬁ or
storage el enments which are capable of recording and storing va a or

sounds/ i mages, there are built-in storage devices or elenments 1%&d within
a mai n body of equipnment such as a personal conputer and those which are

o s i rean SR L (RRRMIEE®,
S I C

an external orage devic is freely attachabl e/ renovabl«gbe/ from a
mai n body of equi pnent, there are great advantages in that such a device
can be attached/renoved through one-touch operation and the arrangenent of
data and t NEECHRECAL BEBLDPy ef f ect ed because it can record and store the
data and the i i ly_J r i e

obj ect. i the cid BFEREEE YatRaPEH RTSFelt MATRRIERRSE S05HAGE.
storage of devac@ndhidie 1skeeplabésblacenvest eabEe aotapnéytétnabat it is
insufficient in viewof the reliability but also in that the access tine is
sl ow. Mor eo%EPrage medium 603Ha2tRerFenat cePPRIMERT VP htRPelikPdency of

| i ght -wei ght and reduced thickness and size, the area of a recordi ng nmedi um
is necessarily 1 reduced, resulting in reduction in storage capacitance.
Theref ore, BREKGROBNR ARTit in reduction in size and increase in
capacitance. On the other hand, in a case where a sem conductor 5 nenory is

used adfan exterfarverbieRalivyide, sterrge | dewicesvaht 8ERT¥Lt hat t he

probl ens of ' di sk, LSnet ] j iability of
recordi ng a%%gg?%#gggﬂ%ghd%fé %%%3%%% ?$Kgggﬁggaﬁgn%égb%gﬁ¥%§éslOM/access
time, can beasbbusddatid &e soundyeimagas| théeenare sbuibteinestceragesi ng a
sem conduct or nenory, for exanpl a card-type external storage device as

e1
di scl osed i AeYbFaRelE PLEBARTALHIXeArYORRPRYLR i AR OROMHEI 0B-3T95eRRd t he
ke IS W dghyn kBOWD. pbPUBNEL) cStifitiedr CARE- LHBEe YR EER st OT age 15 device
| acks i n general -purpose properties of a driver device tor performng
readi nd/sm i arbytoarihe aktachablstandgrenevablie {[bereéplaceabtd) a card-type
external storage device is not uger-friendly. Therefore, an external

storage devF@EETQR; 2 madn RedY 20 (AFRIPEeRR - a formthat is inserted into a

USB (Universal Sppiabx8dglePOih 2fcas@ebfonali1&ripiseqisRdabdhecdi k&, has
been recently proposed. This external storage device does not require any

dedi cated danvextermatestSrage degleoerehieletsitneehyo a USB port, which is
generally 22 PLOXLEPS/ L ShodaBll SREF SRR LS s Bb49 Se  8GusiRESPE and

20 there are great advantages in that such a device can be

attached/removed through one-touch operation and the
arrangement of data and the like is easlly effected
because 1t can record and store the data and the like
differently 1in 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 relliability but also in that the access time
1s slow. Moreover, if it is compacted in accordance with
30 the tendency of light-weight and reduced thickness and

size, the area of a recording medium is necessarily



readout, of data, it has enhanced conveni ence. Figs. 16A and 16B show an
exanple of this type of a conventional external storage device. A
conventional storage device 1 houses a nenory 30 substrate, on which a

sem conductor menory is mounted, inside a nmain body 2 made of a resin. An
external 2 connection termnal 3 such as a connector attached to an edge
on one end of the nmenory substrate is exposed outwardly beyond the main
body 2. Then, in use, the external connection terminal 3 is 5 connected to
a USB port vedueed, | Tesubting nin - E¢@N@¢h@msb%a$t@%@$%t@¢93%bt@h%@
informatio [ o t a t i nformation
i's recordegTﬁgfgﬁgggéng%%ﬁguign% %ﬁﬂ%? Pﬁvﬁ%ﬁg§%%6€x%§r%%?g ?@éage devi ce
i's not usedinéréaPe 4ih ScapaeLbesics o the 10 main body 2, so that the
external connection terminal 3 is protected against adheS|on of dusts and
the like to ensuPe the athkerhandeatRud %ﬁﬁer@%%Fﬂl%g$%@%@%@@u%F°r

i nformatd o h SCl I e aI devi ce
1 u5|ngE5 ggﬁ*gr%dﬁ%?gggﬁﬁggrgﬁ %ﬁgeﬁgﬁ%r€£éu%§%r %&f&@ %agﬁec ronic
parts such aavansegecpmdﬂnaﬂrtm@nprabaemsn@ﬁntnd fléxhbyéedisnsiﬂmathe mai n
body 2 made of an opaque resin material. Therefore, an_internal structure
of the extetfal theoPEQ 1@@v1%etﬁe polimbthily pf cEecpBEAlRgedRdoni c

equi pnent , i nko S e t o] u eis a
problen1in ?g§?sg%n erna gt#ﬁ%thi%glén% Fﬁ?gﬁfé?lgm ?? %2@? s attention
to attentivgcbegdltnme,leadlﬁg solvéa@r exanple, storage under a
circunmstance subject to high tenperature 25 and high humdity which is not
preferdd e for the preenvephienattesheEnadus bAERgS %ﬁﬁi?%aﬂﬁiﬁgoﬁ a strong
shock, and LQ&iEbﬁ&ucEﬁftﬂém €, £bP éQ§m§P8V9 dé%f&'ggﬂ o CORYEPhL PNa

ext er nal storagé device 1, an thgaging portion 5 creating an
engagenent éboragepdevaceaahnenscbése@eina@aganesehEanehn body 2 is

provi ded so_as_to provide a certain function.of the cap 4, with
the intentidRPdica %%@r%?b%bc?ﬁéoﬂaﬁﬁib66§1%5% d@rRetReplikgi 1% each ot her.

[0 thi's SUIERUES IOHRY el odaFan! A6hoRr 82 BELVERPo | et BBAR) Dodipdqand e

cap 4 is ensured only Int vicinify agi ng portion en t he
cap 4 il5 atecvhed. 1dbks einr genehab-pusposé psopereiessbﬁ apgrieerto the cap
4 to cancel _the engﬁgenent relation at the engg ortion 5, there arises

a probl em i AeYHgE PEprArPing Feantng/ wait @ PXLRFEAL mmin body

2. 10 Moreoygprahb &évﬁbéf'C@héréﬁof@kesécﬂsﬁrcéH&efypéGQQGQfﬁélthe state
where the attachmrent operation of the cap 4 by the user is inconplete.

FurthernnrestoraghldevhcenpSenetsuaeE frierdlyas |t is, the cap 4 is
renoved fromthe body 2 be

15 ,
heoues WO norhBLAsoRSY Gn SrPeEntl catpEhat etk £ LyngRH 2L, fgedorst

20 under such a form that 1s inserted into a USB (Universal
Serial Bus) port of a personal computer and the like, has
been recently proposed. This external storage device
does not require any dedilcated driver device. Since its
mere 1lnsertion into a USB port, which 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 conventional
external storage device.

A conventlional 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 external



above-descri bed probl ens, and has an object of providing an external

st orage device, which allows a user to obtain an outer shape calling
attention to the handling as 20 precision electronic equi pnent. Moreover,
the present invention has an object of providing an external storage device
whi ch prevents a cap for protecting an external connection termnal of a
menory substrate from being easily renoved and all ows an 25 appropriate
attachnment state of the cap to be easily obtained. DI SCLOSURE OF | NVENTI ON
In order tocemrection %&km£;¢#o%l%m%h 39 axeenrettan attackheddtwiar of the

present invention is characterized b onprising: a main body; a nenory
substrate o%&%i%lh one %‘?&ll éﬁsth% %%%%%%%?%’F%}%nﬁ ye’f%()?ﬁ) nted) the
menory subsédehLrdey NGepsnd | €iesl Mol a@ufxzernal connection termnal on an
edge of its one end; a substrate holder 1ncluding a substrate insertion

hol e therein thrBugm. Slmbnes. t Hee newteynalbeenrpeetien | teeningl 3 hts
subst rate hol delo el o T Qrudh K00k {lga MBADT Y1 RUBSET At 8ol Ol g, i n body
ile the external Connection Termnal 'S berng outwardly projected beyond

an openi ng PéroskaBncomput&e, ssbstiiat e1nfcahdt Don hbéCorded £n Cetpe f Or
protecting the 10 external connection term nal, the cag bei ng
at t achabl e/ $@RERRARCERY IMIMOFTicl S HR2d a@et o gtRrforpaEEem i%e substrate

expost g neoStiaed o “REP R SRTCAR mBhokd o e 8 i dl 1070,

and the menptyrégdsisédicei bs ihet bhye@pseraap! £ {6 oot exélesd ofo ttHi®ugh t he
notch and the transparent substrate hol der. According to the present
i nvent ilén, Baheecbe®dy 3ubserbhat hbhelepxterpalccopnectiemsierminakelerial, a

20 T egi on of ot e, subels ol ga hol fetaruppss ot NioKED 1he pplchyforapd in the
mai n body and/Or e cap functrons as a w ndow portron allow ng t he nmenory
substrate persenéd thsi dectivabte veasddbhy ahderoecrdBsgsstesadé, oft is
possible to call user's attention to the handling as 25 precision

el ectronic %ﬁﬁ?ﬁﬂ%ﬁ%?nhbreover) the present invention is characterized in
Ll b naber LR bSobSrasae 66y o apeabindloSHbLa 1RSI0 1 o
substrdise 3f@ewvibteel seing & osdelompdsetior anemchy pt tiee ; memolry he substrate
hol der is provided with rectilinear guide parts 5
substrate, on which electronic parts such as a
semiconductor memory are mounted, 1s housed inside the
main body 2 made of an opaque 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 1ts internal structure is unlikely to call user’'s
attention to attentive handling, leading to, for example,
storage under a circumstance 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 device 1, an engaging portion 5 for

30 creating an engagement force upon attachment of the cap 4

to the main body 2 1s provided so as to provide a certain



in sliding contact wwth the pair of guide edges over their al nost total

| ength so as to guide attachnment/renoval of the cap. As a result, in
attachnment/renoval operations of the 5 cap to/fromthe side of the nain
body (substrate holder), a rectilinear sliding operation along the guide
edges is caused concomtantly therewwth so as to nake the attachnment of the
cap nore appropriate. At the sane tine, even if a shock is carelessly

applied to the cap in the 10 state where the cap is attached, the cap is
prevent ed flogkbednfuretieony efnthedcap ot tWkthnthe bbayenBRREFODESCRI PTI ON

OF DRAW NGS, Fi | S..a,.Si | oy t entir rpal, 1 rage
devi ce acco%%#%%r%%igg %@%gﬁ?%%ﬁ¥6§? ?L%g%r€§%n€£$n§e ¥%§n839$gét§é$3 g
plan view show ngntfigienétFEcEALE| NBOWEVEF P08 E6NLAEL 28664 bdEwdént he _
enbodi nent of the present invention. 20 Fig. 3 is a side view when a cap is
not attachetheimaimebedy e? nand sthe agap dévigcengenedi oyly olr hkhenbodi nent of
the present_invention 1g. 4 is,a plan vie en the cap i ot attached,
i the” et rialElbe 8 i phaadrfa PPNt b8 s haih' B offRef 181 The
present invgpta@Red i OThéréfofe PEWRORCA | ¥odk €Y Sh@reNgsé e gppLLédres of a

menory substrate and a substrate holder in the external storage device
accordi ng tbot Hee cp@bdt nEpt Cancehethe cergagenerhit Tohatdon Ry theis a

e 11, UM BERSRERLL S, v AR O B oy 1 g

bet ween the straté an € sSub viewed fromthe
si de cap 4 is extremely easily removed from the main body 2.
10 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, 1f this

incomplete state is left as it is, the cap 4 1s removed

from the main body 2 before the user notices it, and at
15 worst, the cap 4 is lost.

The present invention is devised in view of the
above-described problems, and has an object of providing
an external storage device, which allows a user to obtain
an outer shape calling attention to the handling as

20 precision electronic equipment.

Moreover, the present invention has an object of
providing an external storage device which prevents a cap
for protecting an external connection terminal of a
memory substrate from being easilly removed and allows an

25 appropriate attachment state of the cap to be easily
obtained.

DISCLOSURE OF INVENTION
In order to solve the above problems, an external
30 storage device of the present invention 1s characterized

by comprising: a main body; a memory substrate on which



of a main body, in the external storage device according to the enbodi nent
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 details of the main parts between the nenory substrate and the
substrate hol der, viewed fromthe side of the cap, in the external storage
devi ce according to 10 the enbodi nent of the present invention. Fig. 9is a
partially cutaway side view showing the details of the nain parts between

t he nmenory adusEasit @ semiceadusitorboemogiyowss meurited,s the gempryi s a

perspective yiew for illustrati 15 tachment / renqoval oper.ations of the
cap to t he 8 F&FebﬁﬁﬁﬁbPrPﬁig%g 3Q$§rﬁ% © ESFgagpﬁgﬁﬁégiﬂ%%rding to the
enbodi ment tQfrrfiRR1P RS Jdyec e Ats ond ehl; @ BubsATHLELHO1GRFY View
showi ng the structure inside the cap when the cap is attached, in the 20

ext er nal stiacdydiagy iac s ubstamediend nsertiione hiod@i rrveredn tthaomabsent

I nventi on e.illustration of the nmenmqory substrate.is omtteq). Fig. 12 is
a perspecti q&iéwebﬂﬁﬂ%EYhEFﬁsﬁéPﬁ£ g%b Se %ﬁFS.%?f.%ES%Qﬁi ®13is a
partially Gé1aeay tAhyPeeir ¥ xMinW thie0 Wehd riyh @ ublstieite @d Rbedmaline cap
when the cap is attached, in the external storage device according to the
enbodi nent befdn Mbidecdder exbeamaloconmegtipn termipadt lg beiad away si de

v e of ey BB B IR BRI, K BT e holder
substrate insertion hole; and a cap for protecting the

10 external connection terminal, the cap being
attachable/removable to/from the substrate holder,
wherein the substrate holder 1s made of a transparent
material; at least one notch for externally exposing the
substrate holder is formed in the main body and/or the

15 cap:; and the memory substrate is visibly observable from
exterlor through the notch and the transparent substrate
holder.

According to the present invention, since the
substrate holder is made of a transparent material, a

20 region of the substrate holder exposed through the notch
formed in the maln body and/or the cap functions as a
window portion allowing the memory substrate present
inside to be visibly observed. As a result, it is
possible to call user's attention to the handling as

25 precision electronic equipment.

Moreover, the present invention is characterized in
that: the notch formed in the cap includes a palr of
gulde edges, the guide edges being parallel in an
attachment/removal direction of the cap to the substrate

30 holder so as to be opposed to each other; and the

substrate holder is provided with rectlilinear guide parts



t he 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

t he enbodi nent of the present invention 5 Fig. 16 shows a structure of a
conventional external storage device, 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 QUT THE | NVENTI ON 10 Herei nafter, enbodi nents of the present
invention will be described with reference to the drawings. Figs. 1 to 15

show an extiélr il ddmer &J@@t@&ﬁ G’été!cmedmﬁé-rt efaguddso ¢idaest oyen he present

I nvention external, st e |ce 1Q of, the esent enbodi nent 15

mai nly conptll’ieél'gs (ig' tiﬁ:qg:c?gyejff g r’%’n@l’syt ﬁﬁiﬁﬁe 12; a substrate hol der
13; and a GaRathmdmFrefloviale omithed 11 and the cap 14 is fornmed with an
i nj ection-nol ded body nade of a col ored opaque resin, for exanple, a

pol ycar bonat e ré‘@i r@ rmseﬁetnt idmg aartamnmtr/mmm?taé- opsirgidons wifewde from a
pl ane, as sha ctive end xi\mate U
shape abut Bk 9 5131‘ 5?%9 stmaﬁ' P2 tglsllﬂpsqfr#& ?{f)ﬁgog'@ 'body as
shown in F'éQ&‘ec]tiaJldle%r quamgw otzfaisatli_bnaraiddge D gl dec HaRd el Y

I nclude 25 voids 15 and 16 for housing the substrate holder 13 therein

(Figs. 8 af@ur®d ceacemdftamidye therewlth &ed ars Yor &9&et $hene shape of a
Lube wi (h adlassy e Wi hdeo EOIPTSRAR G vorkd Gale dgRetygn 0 e

dr aw ngs. e volds are 1 n co eX erlor

openi ng endsyel’ 1ENG Ehovxd 1rsotdamé~,%y b%limwld:h@%afp)riﬁfd:w UDper
and | ower principal surfaces, 8
10 state where the cap 1s attached, the cap 1s 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 present
invention.

Fig. 2 is a plan view showing the entire external
storage device according to the embodiment of the present
invention.

20 Fig. 3 1s a side view when a cap 1s not attached, 1in
the external storage device according to the embodiment
of the present invention.

Fig. 4 1s a plan view when the cap is not attached,
in the external storage device according to the

25 embodiment of the present invention.

Fig. 5 1s 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 1s a partially cutaway perspective view

showing the details of maln parts between the memory



respectively. Each of the main body 11 and the cap 14 has an approxi mate
U-shape as viewed froma plane due to these notches 19A, 19B, 20A and 20B.
The, nenory substrate 12 is made of, for exanple, a 5 glass epoxy type
substrate. As shown in Fig. 5, on one face or both faces of a
printed-wring board 23, electronic parts, for exanple, a sem conductor
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
connect i on sulstinadle iandrtde cabstoate dimdetarnr VAewed g dihen sigleal such

as stainl esg for, Gonfect on i, B.000mubeTs @M 4d S RAIPIRLAL B prent

I nside, a 61ura y dnnection Fmnal s are =arrange

enbodi ment ,£d hehe @nbsditerdd df5 1N Pridadmad tinvetimfornmty to a USB
(Universal Serial Bus). The substrate holder 13 is formed with an injection

nmol ded body madd&isr. T drs exanigine View dhawlang theamaddy @artsolshasbonat e
resin. #n Hhi eanginent, the substrate holder 13 is fornmed vertically
symet r cal*1 9. 5. 20 Inside the substrate holder 13, a substrate

insertion hole 3y4.0rg imsel tﬂaﬁﬂﬂqmwaéuwf@s&th&é Rerrest hrough i's
formed. A total length of the substrate holder 13 is snmaller than that of
t he menory shiwkndgithe Aqtallgiafy thee Mhoanys betyaem e mengrst e t he

menory 25 s | S NS the t | nsertj.op hole 25,
t he connect%gép%%teez%oq! Sct}Lée1 Sﬁr{eﬁnsle}%/éﬂ%g{;%aete' 1 Légiecﬁ tafLIgo"{en e(r)fé:ﬁ%’e
printed-w romMtHwadab 2 A rarthepredftaimdd yorihd eviRspaeridomiianeriongs of the
substrate insertion hole 25 (Figs. 9 and 10). 30 In the mddle portions of
the upp8r die |Radimands off thee prasatatavRtdan 13, plane portions 26A

and 26S 9 Fig. 9 1s a partially cutaway side view showing the

details of the maln parts between the memory substrate
and the main body shown in Fig. 8.
Fig. 10 is a perspective view for i1llustrating

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 1s a cross-sectional view showing the
structure inside the cap when the cap i1s attached, in the

20 external storage device according to the embodiment of
the present invention (the lllustration of the memory
substrate is omitted).

Fig. 12 1s a perspective view of the main parts
shown in Fig. 11.

25 Fig. 13 1s 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 1s 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



are respectively formed along a | ongitudinal direction as shown in Fig. 5.
These pl ane 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 5
storage device 10 according to this enbodiment 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 fornmed at the periphery
of the 10 substrate holder 13 in its mddle portion except for the plane
portions 2¢Reaembpgimentaofi ¢heg wresents ingeqtiodngth in two. The flange 27
is formed so that, th unt it ] [ Si [ arger than
that on the uppglriga'ngﬁag\%e;A %%5’5’%%%8%3%&8‘[&?3{18%%?‘ erm%?%' P%IJ ese

portions omfhahe Paiedniithet @xtlernaled tasraye) devilee d8coa@ng/Ro which are
rendered integral with the opening end 17 of the main body 11 by ultrasonic

wel di ng. Ath&gieghosimepd ofhdhegpraseindednyenddothe cap 14 side (an upper
right rggion ingkig. Wdl Vi de 2 |_a , S ape that
surroungs t he erllzﬁ'lgge ]%)ersihplw\eélrg/l %f&%ﬁhcte&qrf‘éan%rf; %4 gﬁvrégltej'%%%%t)é%g%@ﬁerei n.
On the ot heytoraRe devie@ Owheird e stioisl laalst dte) ddatlIhen ddpe 13i n body 11
side (a lower left region in Fig. 5 has such a shape that covers only the
side of a mdrtashesy B showst & &tarte Hhate ey cappdisr amattachessent

i nside. Next, the notches 19A 19B, 20A and 20B respectively fornmed in the
mai n body 11 and the cap 14 include pairs of rectilinear guide edges 28,

28, 29 and BEST MUDEN FORe QARRYING OUT AMEATINVENTEON r enoval direction of the
cap 14 30 so as to be opposed to each other, for exanple, as shown in Fig.

4. In 40tachmentiegeinad tesy pmbadimegihisdOfedyies PrgsenSy inyentdodn the main
body 11 si ng, t i E@gq j de are aligned
with each ot lglr q}s?oh%ssg#& %éieg‘%?’t i%%ne cﬁ%& ?}%e%?t%rw;#lﬁ l i nes,

respectively, aFigysawl ito Ai5y.shdw anllext@indd edgeragdBde.ce?29 and 29 are

formed so as to respectively correspond to formation intervals of

rectili nearRGRTENshLSs atp emhpdiment, pf3 they Dressotdilfyerd 1¥hgePPedges of

t he pl ane WelpE) J:aa’b% t Lgs. 4, 10 and

11). As a %ggs%t, 1%6%%he caﬁi%rilgﬁﬁ%%ﬁgﬁggmﬁiﬁ 29 in sliding
cont acl5wi trfaitriiley guancber ipsaerst:s a3@admd Eliyovidr; tehaiemoadynmestbsttotaetie 11€3gt h wit h

respect to the _substrate holder 13 fjxed to _the main body 11, thereby

obt ai ni ng & FHRATREEoddeTorl 34t eGh Fe@® dfoval . 15 Quide | engths of the

gui de edges 29 angprd@ngd rﬁpqhigyi%ypairﬂ @ 3R kb are jfsorggﬁﬁ(]aldar ger than

t he amount of projection of the connector 24 wth respect t e substrate
hol der 13. wirth hars igvjeadiimenimolided dradyc mlasle, afha avdweedempagued gui de

| engths are formed to be ahout 20 doubl e of the amount of praqgjection of the
connector FESHEXECT SRMP IS & HOASE BRI, Gty @HREMOE: Ahd ¢ he

i nner bace dpridifne sHdges las? RA WD T o AP 1Gh e, 0 RS s HRMTE i1@Ns 32 and
33, which are engaged with each other upon attachnent of the cap 14 to the

25 substratfdltholZder The respeadsipiectands foaminial ddrenanpreixdmgtier WJ-of

positions (Figs. .10 .and Jhn this enbodinment. these first .and second
engagi ng ccﬁ“?gg? ;?(J)brlﬁ &%C%ftg%(f g-i? a"'ﬁ)gnbrélviag'g‘(?seﬁ %qr&zto&%gll?t% our

posi tions (dyametds} Idases bddiatad owal arerdaged wdna each 30 other on the
upper and | ower faces of the substrate holder 13 at the sites synmmetrical

with respect to Thee mein hadhdlp@nd dhe Zep diid teeReAdvied t Hawdudehe fir st
engagi cQNVe t] i r rovj de t er, f ace of the
substr g?e ho * er q%,én;ﬁr]gé?soﬁoﬁl\%é% ft(@}eng&%%rr%&&%%&%é"t 6:1|13T5 34 5 (Figs.

5 and 14). tHergaafdaFtigs. ¥ SHEION, AR o it wolldsong dwdas The
pedestal 34 serves to enhance the anti-breakage effects of the engaging

convex por REAFILS dihq hapeHah & Luks dEth R qlgsesy énd .+ W isdudstal 34 is
a structur ecdrﬁm%@tiqld d We@%vi%e cfi.t:ré[éﬁon in the drawings. The

voids are in communication with the exterior through
30 opening ends 17 and 18 and notches 19A, 19B, 20A and 20B

formed on upper and lower principal surfaces,



10 design phase, in consideration of nodification of a nold for adjusting
t he engaged state between the substrate holder 13 and the cap 14, that is,
t he 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 engagi ng 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 hol der

13, which corresponds to the engagi ng convex portions 32. As 20 a

pr ocessi ng nespest 1viediy -ex Easthe ofa theowmaid d ldiagghdhge aam Hdd i s
enployed. Ln th I rJ i schar t hQd, r) _ther arj se a case
wher e not 5’nsy %ﬁ]gapé%%évig“saq:ﬁugp%h%g’etnﬁaes Slgﬁ p%\é\%\gﬁ)"% ggiri)g'r?gleo eheﬂogrooves

are procesygeséadtensPnaen emoy, QoN rapld @vd.ity. 25 At this nonent, if
t he pedestals 34 are forned as in this enbodi nent, an engraved region in

t he periphery ofTheh@efiasdy substradisodd d§ Madeh@Hedon exagplies B ocessed
i nst ead.of t.he other o r face.form ng . eqion upon. el ectric discharge. As
a resul ? tq‘?‘ %sa\?gbroﬁ Le&(i)(? asp%g’e{-‘tr%rézge' oTASt %Iehog’l?t I[ei(ri’l ng'ge’ o#’ e Wostrate
hol der 13, flieCldbr DothHaidd Fdy pPranteentathd woadaeiaxg spoiled. 12

Next, a positioning nmechanismof the nenory substrate 12 will be descri bed.
As descri bedegfgania pankswofpns fFance B Seligesshacien mesany t2e

substrate i t] I i nsi de e at I j n di rection
i ndi cated w eflnso ar‘l:‘r :}gﬁ%ﬁ ?nr? "@ﬁ:‘d'd §§‘th?‘ t%@%ﬁg%tﬁqll%?ogé%r?écta%re 24

posi ti oned nurted f oromrah edheaDfviitseddd BndN d remmdatprdizect i on of the

menory substrate 12 is outwardly projected froman opening 35 on one end of
t he subStr &eCvimthd@dan exigrnaly coranestionedemnnl df RYVddgdbn as shown

in Fig. 10.,.L t ter rj I { r;ﬁ@.f bstrate
12, a reguITa{}er%oq%%%oﬁgr}ﬁo:ﬁa% H‘\Jgecén set;agls% f%glsé%gl or rre?cﬁ t he
vicinity ofcdritediiest ReLtD a3Tdniifitédr tdm Sitss tpeaiipharsal tdquiphnt .25 so as
to regul ate the anount of projection of the connector 24 fromthe opening

35 is provildeddssi gs Plralidivy of) conpaqhione HssiRaksS atfe aeERd ng part
37 is formgg Q@Ii‘@eeéhﬁd;&in%fdiﬂ,t qgfe""'édd?ﬂeé{f&r f6§423.1s°fc IRRy sspbstrate 12
24. Ea of the steps 3

20 and t he connector C a and 3 presents an
appr oxilBat ednfirapeyast s roWSHE ( UdiyerSalltgerstadpBuar)e provi ded in pairs on
each inner side wall bstrate insertion hole 25. As a result, the

f th
Symmetry 25 15 MG IHRFEEES MO et hid (RFTRERIGH AR RIRITRY hol der
13, with theidde IR ntlad B¥ OWJWY dits e idrleés transparent

polycarbonate resin. In this embodiment, the substrate
holder 13 is formed vertically symmetrical in Filg. 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. 1In 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 lnsertion
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



More specifically, as shown in Fig. 5 when the nmenory substrate 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 as to reqgul ate the amount of ingression as shown in Fig. 6. On the

ot her hand, when the nmenory substrate 12 is inserted while the plane
portion 26B of the substrate holder 13 is being upwardly oriented, the
regulating part 5 37 abuts on the steps 36b and 36b so as to regulate the
anount of iang aespeetiselapfiaaviedaadiond as Hanad hrddaals adiest ion tase st eps

36a and 36b_.is faqr eventing,.the qccurrence .of si ener.ated by shrinkage
upon nol di ﬁd‘oﬁn MW%sg‘at hﬁfeh(ﬂ §er° £9F oqsneiygt %’é‘r%e 2nd 2 anpi ng

parts 38 f yardiained Iy edgh f e MRThess U, atos, 1200 and @opled at a
site opposing an edge on the other end (an edge on the side opposite to the

connect or 2f dihgemagn thesivhdriprapdl 3heyean dide 1p thesiektenm@lmi n body 11

Fi gs. 9) Il ef- s d i the clanpi ts 38 bj ect ed
Lo an’ Fopr duissdias, Sy 8 1 Al dthed v Ao, AR SeSlig )" °

substrate ka cHifstaltid G inraodd pyra gl wHidh examwise thas 20 shown in
Fig. 9, in a reversed conical shape on ribs 39 which are forned at two

posi ti ons imemary mukgtdateadZehaoraad tthenedim teode Visiddy phseavedsuch a
shape t hat a r%gqgilx)decreases fromthe inlet-side ends 38a in an
i ngressi on diTect oo iher'edge 12b of the nenory 25 substrate 12. A shape

of the clanpi ng paELEhgEB 2N DErméd pahe gérsifaray @ the | i ke, Any
shape can be used as Iong as the gap gradually decreases fromthe inlet

si de ehfls 3Bwstrate i iloh d fid&a Midlddre Mar e eRaPRF e thenory
bstrat . t ied ¢l | Sq4f bot t f
o Or oOve ﬁlﬁrﬁ &{&qﬁcﬁ%m aiid Jet angi%ﬂd?gg%e% ] “the nomor

a groove c I'ng e clanping parts he e t he nenory
14 subst riaimyth? gl aweed ey dlandd @7 9s foreal e tRDrghesubstrate 12
is formed by a punching process by a press or the |like and a shape of a cut

surface gr &Rty ofarditds RAR ek 1o a4 29h ssdase I mrgqudi®tand a die,
the dinensignal gc l i UL t.hi 1ﬁgpgdi t he
di nensi onal varicg} %eag%bqﬁ?e%%egmlrd&%ﬁbr%at rat ZO%lfl{bn I b:s ongitu ﬁ%
directiien 3. f Themeamurtialwn bothhmiddy emeergordstal tutddtasoweld wel d
depth of the weld ribs 27L and 27R of 10 the substrate holder 13 with

respect to %S dlhiall SR 1 Which R edisNdsFfd Antedralwidbhdhe, about
?nOS m :”H";r 'Jfboggﬂy % Yy ﬂk{]@' n?diq'ﬁtﬂ ¥ 1*10!tﬂ?r1111t?ra§m{i(g' wd1ding.
j ecti on-nol de odi es, al so have the di'nensi ona
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 memory 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 rectilinear guide edges 28, 28, 29 and 29, which are
parallel 1n an attachment/removal direction of the cap 14

30 so as to be opposed to each other, for example, as shown

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

10



variation of, for exanple, about 0.05 nm respectively. 15 Therefore, in
total, the dinensional variation of 0.25 nmor nore nmay be generated. In
this enbodi ment) the dinensional variation is absorbed by the cl anping
parts 38 having the above-described structure. Mre specifically, with
reference to Fig. 9, the 20 anount g of the gap on the bottom of the
clanping parts 38 forned in a reversed conical shape is forned smaller than
a thickness t of the nenory substrate 12. As shown in the draw ng, the

menory subsi® sard 128 i @n cthepealmibedy t he e1demind he tgubde pdgeri 2y

| astical ly_deformed.. 25 Even j b 2 i
B fect o byRthe BE0y L ARk A o 9209 AT B SR R BB eieen he

cl anpi ng pags sts8pé AbHST t BhRéd Ovvh Yehé h€am® ®E va Sythst 18hés 12 pl astical ly
deforns the cl anping Earts 38 so as to be clanped therebetween. When the 30

amount of thespeehk » Mg sskewn gin FH¥- eXanple, 0.5 mMmin the state

mﬁthoutsany digﬁﬂ@%g&@idgaéagéég?%éiﬁavna%egn&52%.gféwgﬁﬁggdzgo to 0.75

nm depéndi ng e” anoun nsi © variation: equentTy, as

shown in Figs.rdspedti isly oot hespoi@r tpefoihet vof intereads 1df t hrough
holes 40 for 5 passing a not-shown stra therethrou?h are fornmed. In this
enmbodi nent , Te@el ek awbie spantar 20 co?@1t i 3Lt ard b3l eeprespanding ned at
the tip of e 4 a_brjidgi rtion. 42 f bri dgi e ooves
a1, hor of of&. RBe R e i ot B PR RE B EE LS BhA P28 S e no To
portion 42.shextrate® KReE@eP| ¥y3 nerbesl. of, the axdernpl skorageesievt ce 10 of
this enbodi nent constituted as descri bed above wil|l be described. First,

after tife nEh®rgarubdtbringg sthedouhde 1843eHs2? AARA he? dbR 9BidERI opposed to

each other | L r i O S i i t r S 12 is
i nserted thégﬁgﬁgtHgfg%bg?gaggfﬁ%g%égang%o?%d2€Pd$a%ﬁe¥%€ sté%@éﬁ%older
13. Then, whbebtal hkengtinerithi Pdspéct hto neleryussibsitatisol@epars3es t hrough
t he opening 25 of the 20 substrate insertion hole 25 by a predeterm ned

amount, thef15edl 5@ Hee prainhody the Hhebehy sebsiinind 12 epldingn the
steps 36 mﬁ5€£?%ﬁhgofug§£gg%ﬁéﬁ9;§éﬁép%£hole 25, thereby regul ating further

i ngression o e nenory substrate igs. 6 and 7).

15 Gulide lengths of the gulde 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. In this embodiment, in particular,
the above-mentlioned gulde 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 face 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 respectively 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 wlth respect to the

11



25 Next, the substrate holder 13 housing the nenory substrate 12 therein is
inserted into the void 15 inside the nain body 10 through a sliding contact
action between the guide edges 28 and 28 of the main body 11 and the guide
parts 30 and 31 of the substrate holder 13 as shown 30 in Fig. 8. Then, the
wel d ribs 27L and 27R of the substrate holder 13 and a weld reference plane
44 16 provi ded on the opening end 17 of the main body 11 are wel ded to
each other through ultrasonic welding so as to integrate the main body 11
and the suliskang Parfiipns 2SAvand &ffh other. 5 At this noment, the edge 12b

on the other en i f.the ubst . i t cl anpi ng
parts 38 and 38%?051\%{6&31&5}%{5i%nﬁ]iésﬁa%}d;a%?#%o(‘%egs%r%etgl'r?gy%)ﬁe"rhe
cl anpi ng paiticnB G Orovidat O e e ifmie of Ympesubdiafore, even if
variation in the 10 anmount of ingression (dinmensional variation in the

print ed- wi MAfandrd 2re maanectiwaly ifarmed tthrqugh peslastada d4g
condi ti gns he. | jke), iS g t strate 12, the
vari at i gn i@l%o%’o%’beéd-}%slda? fi ﬁ%%r 3’52‘%%%10%%4 \%‘3{%’%@% erence in the

degree of Idprtmsingteaiaf GURINPBHEpd he THeapEds tear t3 Femisk 3 As a

result, the nenory substrate 12 is certainly positioned between the steps
36 of the €pwAneg dhasntl-hireiagesifieqte afighe Anoagingkecoryaethd t he

clampi no PYgLS o pd A8 105 dRutdie Pl R 1. R desully the

generation teri’ng nolse cause € menory s at'e when t he

external stpEdRgetdie\d4easl@ istmartums oot fireddvdirie it elign nat i ng
the feeling of insecurity in terns of functions and the unconfortablility

fr om allserdesimpnvihasifer 1t Gnskderptiane Qf mqdldigatioqnof e makd s
ted i i td t
\r/riogpatei o(rjlnu%%ﬁ %ﬂ%‘-’eaﬂn %@agdgrﬁf%ogna[ uct%?dﬁ%n%réﬂeg%ﬁ%nsgﬁ%%ugr ygt al

osci | | at or n.deshikh aar® tHeap A el i ,C I8 tengamdret [Foxwent ed from
bei ng 30 danaged. Thus, the accurate recordi ng and storage functions of
vari ous datef drhe iy iahtydde SAPIRNE ARGAHNT FONEXNRGTHAREI32 with t he
cl anpi ng ag}ipmpf the clanping parts 38 and 38 for the edge 12b of the
menory substrate 12, edges of the plane portions 26A and 26B of the
substrase hol dersgeidfitddicdlynniin kodyadkl vae ar cadigght ofbyorel di ng parts
45A and 45B forned on edges of the ends, of, the notches 19A and 19B of the
mai n body PRIRTY FOBEHMIF A4y el it Sance Bt of

opposed fachfyfertdift NULNES H9A ARfh IRy Nt d eRRRCladp iy prddidg parts
45A and 45B presents a tapered shape, so 10 that the holdi'ng parts 45A and

45B are el gproawdd yoflef oradetl fior sghw|p e diheni substtmateadoltdexf Iidgressi on of

which corresponds to the engaging convex portions 32. As

20 a processing method, for example, a known electric
discharge method is employed. In the electric discharge
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 problem 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 1is processed
instead 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 being spoiled.

12



the notches 19A and 19B to el astically support the notches 19A and 19B.
Next, as shown in Fig. 10, the main body 11 15 integrated with the
substrate hol der 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

hol der 13. The substrate holder 13 is 20 housed within the void 16 of the
cap 14 through the sliding contact action therebetween. At this tinme, in a
case where nore Néxrih @ mpasidiianiingedesiignligm qferidreamamdrst ween an axi al

core positiQ f_t.he i 0 and.an axial core position 25 of the cap
14, quide rﬁlg)ssq:mear??d’%&q‘f g%/em]aaéeso Cs'tq'ueerh'i nner faces of the side walls of
the cap 14 in axy dddetibdRibiiie Altie aentdiyy Bilbdtmite ha dey 13 so as to
effect the action of aligning the axial core position of the main body 11

and the axil@isesgied gdwquain e tanbsdaate W agtieredid otdferdnsbidss. 11 and
12). | n5t h't%eerml%qs'{?aq:t 3 h:c{rl;bse[rélq_::\aqgm 436 d?lfr tc%:%.&u'iqﬁlqiqr#e%s v{].l.?i:l‘hn%ﬂld 43R on
p ttrac

the 18 ~ ingression sl aper ed so as reven € a rent

oper abi | i t Yarfou e 1aFilf. fy omareitidd mvmdmed, (the).colihectdierna slide
| ength of the cap 14 with respect to 5 the substrate holder 13 reaches a
pr edet er m rRApidinnad amdhe karwand end as oHewad dgrary atbriseyigan ons 32

and 33 are W t C ) ecificall t i rst engagi ng
convex portcf\iorl%?%%nor?{]htgﬁs&beﬁo&g es%gtgreaﬁzoelglz'fsilfe °¢¥afs‘%a@ r the second

engagi ng C@meledidd ifum Ih Hb&nims 30 ditody dEnd W tHd &ubt e Wher eby
the first and the second engagi ng convex portions 32 and 33 are engaged

with edfh dHdens Zhwvn inredefterminess amquny|Qf nupdeatihmmt action of
the cap 14 rate holder 13 is conpleted. At the sane tine, the
e A

w ndow portions |l owi ng the nenory substrate 12 present inside
to be external | yrhdardfone olmertted cauted @eribhdras . palct Hfathel3). As
descri bed above, according to the external storage device 10 of this

enbodi nent , MAME eHRSEZHE & (st itk Il e Ranth s Y Ih ALY ©h be
i sibl b i i i . d W
visibly o ssﬁ]e‘épesg ﬂcéé)'Hr*ci‘ﬁ]@(tﬁfand HH Q4 Jir&ﬁ’!t@g%gugﬁ{é Log{&éw S”

Ther ef or e, hape o e outer appearance can t er is
fully aenscaDusnsidd hthdandistated e reiicar el lestay age atevticce 10 as
precision el ectronic 25 equi pnent, regardl ess of attachment/unattachnment of

the cap 14.Tegulptedthe anqunt gfoIBieetiee 4 e rWnatt R i4h to the
handl i ng SOras NQHe Idh iy 855 1 KRR 1dia S fale StOTARE Pevi Gg, under a
ci rcunst ance subject to high tenperature and high humdity or not to apply
a 30 strongtlstwcmbddimetdi { ity mEgwlatting mamr 375 ulss tiratmed Dedavedse 19
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 1in 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 1s 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
memory substrate 12 is inserted while the plane portion

30 26A of the substrate holder 13 1s being upwardly oriented,
the regulating part 37 abuts on the steps 36a and 36a so

13



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 business
5 practice, the nodel nunber of a product is frequently varied based on a
storage capacitance (16 MB, 32 MB or the |like) of the sem conductor nenory
21 to be included. In addition, these capacitance or nodel nunber can be
printed on the substrate or the sem conductor part, which 10 is visibly

obser vabl e &% dift megubater the @mogh afhdngnessdororas oWy did FAg.so that a

user can vigsi bl firmt I er,,. acc i Q.1 ahaoyve-descri bed
enbodi nent ,GS't hgﬁcg&%lft:ﬂﬁéﬁ%?élé\{?@%éaitpeo eg{?&l e%élg)gsé:slj% g% and 29 which
are paral | ainddrtids wtitlac MRty IR WrtdicrE A6 b5 A 1RS dubdiaateposed to
each other, whereas the substrate holder 13 is provided with the

rectili neahogfiege JFaritss bedngh 3@ nHivc iprdea tied .s|the ;padtdag wart t he
pai r of jqgui dges 29 d 29 _ov it lLymst_ tqtal | as to
gui de the a:{jffc mesntolznr etﬁ%va Tt 6eb (?3161& : 'ﬁ?e(r%le (;:rogf}eﬂi.{el%;l{ét }c frent  of
the cap 14 daoudefaipadsAmn Wi th its slide operation for the substrate
hol der 13 over a predetermned length so as to certainly guide the cap 14

at an appropri ath® RRPRIHERLYNsilisharess qnessrsectiiondiafefthe jsteps

parti cul ar, i e j e t he i arts 30 is

f ormed Iong3§ao%g{séj?oébber1%ta}l;f§t}%’ pétf)bﬁllﬁq’ewig\‘egt e Z)n%%r#eo &pr%lfgg}kf)on of the
connect or Zferidratdd &y Wrimdayehalptar mbl.diberod ol dubsstakmee- descri bed
effects are made further remarkable. 30 Furthernore, owing to the engagi ng
actionlBy thfddexn sk3.and the second engagi ng convex portions 32 and 33, 20
a noderate click, effect t i NQ,qt j f t ggﬁqt f the cap
14 i s obtai ned. u‘{sh,ee frgh%;lrcgl%{de't %lc%%ig}@c%rﬂesg{gsgcft%r@ca rheg %\?oi ded.
As a resul tedghef athet atentvaryp ramtastiract o ricmax@ripypwdfdedratba g te | ost .
Moreover, in the attachnment state of the in addition to the

14,
engagi ng aciBRAFIHP e F49sChtde %%ﬁé@h@q@ @hvdle §drdq ons 32 and
33, an abutd ﬂ?}%iqgélwl ‘@ﬁ{hﬁtél%rg%ld%i e%g%@&’eﬁ%@d t he guide 10

parts 30 an I's simul taneously obtalned. '‘As a res t'he engagenent
force b6t wesrbdthea tendayiings ictenviehe mardtn doesiy3 2 landridfs . B8 realdatd el y enhanced
so as to prevent the cap 14 from bei ng easi Ir%/gerermved fromthe substrate

hol der 13 VEYPhT8ifdes1fatds i38a ffe Sk Pards M8 & 14. 15 Moreover)
owing to a ﬁ%;%eé d % I hPcddit dip e £0985 &%ﬂrlgka?t% a3 the guide

parts 30 and , the sealabil'ity at a boundary reglon between the substrate
hol der 13 aimbrdesicap ol e nemaerhandettate @ .ove the function for

protecting the nnect or 24 agai nst_dusts or 20 t i ke, t hough t he
Bbodi ment of t A BRI TR 7 o A SRS e e P EBBAS - 13 1 s
appar enp t hjowheidrmsphty | ey irdvdrsdiicdrBdedHdiRy &P it izaus changes

are possi ble based on the technical idea of the present 25 invention. For
exanpl e, alwiHatyaneh atimatb\atpdivd mesiwians Wman figvtearady nfannemg t he

not ches 19A...19 20A and 20B respeciively for the mai.n_bo 1 and the cap
Ta i n this EHEbameRR R e LR Rt it & R ik S0 ¢ hor et o,
It is suffigdgnjrdaudEreldedrdBddeerat s inlex tdiate tdimidrggn hgdy 11 or

the cap 14. A structure of 21 the notches 19A, 19B, 20A and 20B forned in

the mai n body MgraRsiae dgecidan afotthe fdged k2P Gfatths memOLot ches

formed,gn thel er..and .pbat.t f - the t ches d only on
ei t her 2gne %%ts. I\;bz;j"eovie)ré,ha;f% h%éﬂ"% %@%@A‘;&% e vﬁgga%r%tal ons W
and Wcan be siypeoprd at-adnhapl] ust afhe tlhgke! athywwhiapd haareltRetysd ¢ parts
such as a sem conductor nenory are nounted can be visibly observed fromthe

exterior af% cPRAS Hhargap Fradi@dhdRererteofrab e dadet t o 20~ or
10 nore of the t of i nt.ed- W.ri bqar tQ sed.
Therefore, %]Ecge selq{nc?% a:’fgag?]fnec%&s hjt%c?q{E;Léc‘)gsj'eoqlo:‘I&Jt‘J‘née}’gcaiboglveof%dézglcer ieoége 21 odi nment
can be obt agfmethe memory substrate 12. A predetermined clearance D

30 is formed between a bottom of a groove constituting the

clamping parts 38 and the edge 12b of the memory

14



Furthernore, in the above-described enbodi nent, the nmenory substrate 12 is
supported while the clanping parts 15 38 constituted as a positioning
mechani sm for the nenory substrate 12 are being plastically deformed in
accordance with the amount of ingression of the nenory substrate 12.
Instead, an elastic coating filmsuch as a rubber nay be fornmed on the

i nner faces of the clanping parts 38 so 20 that the nenory substrate 12 is
supported while the elastic coating filmis being elastically deforned.

Al t er nat i veupstamgtendi cdfampes ghegedneditidt Ri-ng the cl anping parts 38
may be constitutged so,as to be el asti.cal.l ef.ormabl e . for exanple, as the
hol di ng part 25 s%‘:f‘,&’q‘ g&’r?e&‘eg}?ﬁyhes“}cfgterao‘-fgt eiesng%gf‘“%%@yncﬂ ch 19A of the
mai n body FurdiaWy igrddels by W grains et aline ShiPd tdHHbd e rgnory

substrate 12. Furthernore) although the substrate holder 13 is constituted
to be col orduds sunfinae argsaddty ivanies sy d30 aeshtasddredi@tiost, it can

be constituted tq be col ored d tr.ans ent., for_examle, red transparent
or yell ow ?Zpur{cglay@ﬁgr%%i.e'l ﬁt@}%!@.nbeégsg.’or{% acc(ﬁ%acaﬁ‘_ $H P8t at e hol der
13 may be Ghangeshdds .ACAA AMIGE eMdda i ts! QRO jerpRAidrance of the

sem conductor nenory 21. As described above, according to the external 5

st orage dewardajfiqmeohridwememanie ubairate lFotidhdd s drongditardiagly
exposi ng t transparent substrate hol der are provided for the i n body
oty or " Uhe St U HE SR i st oo Bl MestprsRy Rl bi'y
observed frapidteaxtier ivdld Mepigh dfhahd R REYd W, faaed/yw s he 10
not ches. Therefore, the shape of the outer appearance can be such that a

user i $0fultthe Ebstinake drokdar Hahditly respacicityl diheelapanidid @syui pnent
regardl ess tachnment /ynajt achnent of the cap. a . result, it is

boso! bi ot d L4 ehe e, it A TR o iekatitey by’ R

car el essl y Reemdiie mdyernand tiiagumitdae Hudelert 13, iR subj ect to
hi gh tenperature and high hum dity or.  not to apply a strong shock.

Mor eover, tiuleafdtiandmaldad Padiathe &l inmiauddes Famensgfonde gui de edges

which are parallel indts 20 aftachment/renpval direction tq.the substrate
hol der so zysaﬁajbatgbodbsoef ‘t geoerac%xa&%eer', %/é]oéftea"\sba'tol?e M &FRE 1(¥|e§. ris

provi deg witHerddoreeCtin i1l Juilke diaddrfs WHh valreld o igh ng .eetact with
the pair of guide edges over its alnost total |ength so as to _guide the

at t achment /MR IO MFY e FefTafRt of ok, thife e dimeidthndite operati on

can be made MO Srarila it ST ddiRed iy G AR FAALed Trom

comng off to prevent the cap frombeing |ost. CLAI'MS An ext er nal
st orage ded&éhawiusd nohea smwesalehotidredrentoractidmey.ei n, characteri zed by

conprising: a main body; 5 a nory substrate on whi at | east the
sem conduct or n@?ﬁﬁﬁ/ ﬁ%%ﬁysﬁj&%ﬁeﬁﬁﬁvaﬂ%ﬁ%&g%ei%g t?ﬂ'eovi ded with
an ext gpnal st Aftecd i {1y BdiplorP ) B3RP lof tthePRa £ffinf puisf rate

hol der including a substrate insertion 10 hole therein through which said
menory subsi§ sferned il e traverssad carbigtalatshdns des fioimegl fsmallied ng sai d

Tenory SUbst:.[t{aar} ea tt%:l.scqcindesnéaitn obfO c1.5ﬁewnn'ilelnr(laorsyaisqlbes tr%.rtr}aallz . As shown
in the drawing, the memory substrate 12 is clamped 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 varies

15



connection termnal is being outwardly projected beyond an opening on one
end of said substrate insertion hole; 15 and a cap for protecting said
external connection term nal, said cap being attachabl e/renovable to/from
sai d substrate hol der, wherein said substrate holder is nmade of a 20
transparent material; at |east one notch for externally exposing said
substrate holder is forned in said main body and/or said cap; and said
menory substrate is visibly observable from 25 exterior through said notch

and sai d t getsieane . 25U tex & NS &8, dependdngy sy tde smouade afevi ce

accordi ng tdg_mceln%iirgnla V?ﬂfi%‘i:ti%ri zed in that: 30 said notch forned in said
cap includes a pair 3T guide eéﬁes, sai d gui de edges being parallel in an

24 attachnment /subsagentilyeClasOshowns dind Fadys .t A35ind IWhstomatiderol der so
as to oppose to each other; and said substrate holder is provided with
rectil i nearufsrd@erdmbenyh of itdien gapordidac tthioughs jod e5ai40 dForyui de 5 edges
over their t total | h S i.de. att val. of said
cap. S.EThé%%x 2¥%a %§F6F§g§&h§§%€' 5%%3%% ré’ (o} gﬁ%?ﬁ?%@kgﬂgrgi erized in
that a pl urdliis Yenfodiinfesit ,e @RI tholighc Pivies A drenTohytiauted alyi ty of
second engagi ng convex portions are respectively provided on an outer face

of said sulsHiaoMes Hdl Farmad adn thenddr afe W faAR ldagnd & Prdidadindand sai d
second engg)%t%qggf&\éi?&orbgi(a;ﬁg%ﬁ%eg}% Vlflt.h %%rl_e%r}%r, %eén said cap

i s attache substr : e ‘external stor'age device
accordi ng tabdterinidntictital adireip Zed donrdtied aitd RrRgAFIAYIH@vVexX portions
provi ded on said outer face of said substrate holder are 20 formed through

pedest &Ps. POTthEN dd.ernal storage device according to claim1,
characterized i ydfjat @ rLlilihy"hditda (¥ GRMEHERN 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 substrate insertion hole 25 of the
substrate holder 13. Then, when the connector 24 of the
memory substrate 12 passes through the opening 25 of the

20 substrate insertion hole 25 by a predetermined amount,
the regulating part 37 of the memory substrate 12 abuts
on the steps 36 within the substrate insertion hole 25,
thereby regulating further ingression of the memory
substrate 12 (Figs. 6 and 7).

25 Next, the substrate holder 13 housing the memory
substrate 12 therein 1s inserted into the void 15 inside
the maln body 10 through a sliding contact action between
the guide edges 28 and 28 of the main body 11 and the
guide parts 30 and 31 of the substrate holder 13 as shown

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

substrate holder 13 and a weld reference plane 44
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step within said substrate insertion hole so as to 25 regul ate the anount
of projection of said external connection termnal fromsaid opening is
pravi ded on an outer peripheral part of said nmenory. 6. The external
st'orage device according to claim11, 30 characterized in that clanping
parts for clanmping an edge of the other end of said nenory substrate are
provi ded at 25 a site opposed to said edge of said other end, inside said
mai n body. 7. The external storage device according to claim®6, 5

characteri mwmwm sté:ied Qﬂaiﬂpigwgarphrhk cfupiher maslal dadkndrly anebstrate in

(r:TgR;?;ﬁ tsﬁgt&%egl astl rzﬁ%{r%r&g au da%u@an_%? |rl%1e55| on of sal d
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S T e A
9N IBBE EI &K &SR &nes aldreAleales ale al Al oY Q&]éiail%a]%ﬁai(gca] ca] ca] ca]

ca] cal ca] ca] ca] ca] ca] ca] ca] ca] calcalca]calcalJcajcal!& Cv (((O)E)))) *F*

FrrsBweRaTts 38 anshia® Musjaed dajsdde dftea i oty o) e Cfi’l ca] cal

A-X- - - N
?} /cg]ogg]l\c/a]f%b %z%?%é%—f%ﬁ 3’%8% %g% 5]"@8’]80&] 45]‘ G]%aﬁ] ca] ca] ca] caj i
a] ca] ca] calflroN et vcalitiie.al caeariforesaleiald aa Galrkialtaald Gal adley444' 555
55566M66677* 8c888%0' 9% 9, ;

V=N??2? EAABBIR U i fy Hingresi ssleire | Saedis icaiadavealicdica] ¢l ddieca] cal] ca] ca] ca
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QRRARKRA RRREIS I sl wdl atilng Aol iaaoia] eale ajien | 1aadenaliea]dealeraliedl cal cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] cal SUVVV\XXYBY{ YYVZZ[p[[[\L

\\\\]]]4"1"ﬁ°:'(3‘3he MAMATBIS AP AN dled -c djRea Ve e ’C%C’fﬂ SR & cal ca] c

g>bwbdh h
?j] f?]Gfﬂ f?] %]r?;sﬁ.‘]oo ] %EH %]@?m ? %éﬁﬁréeg-] caj ca]tf:rg% %dgg%ea%] ca] ca] g:]ec
a] ca] calsca]xﬂee]m]d:aidﬁdmﬁmimaiﬂ:aim}cﬂa]mlr@]mw]m]arﬁd g .calaea! ppg8r nr

trut uOvwwxxy{| 4: *EZ° e*}xsnl d Z]]c]] ca] caj 21:?} cal ca] cal ca] ca] cal ca) caJca]ca]c

a] ca] ca] ca]® A e] ddiec AEWTH] OB e EZN| wr
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20 As a result, the generation of clattering noise
caused by the memory substrate 12 when the external
storage device 10 1s 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 1s prevented from being stripped
off due to vibration upon welding, and the semiconductor
memory 21 and the crystal osclllator 22, which are
precision electronlic parts, can be prevented from being

30 damaged. Thus, the accurate recording and storage

functions of varlous data or sounds/images can be ensured.

17



U& ()-> 10% U& ()- F10% U& ()-&10% U& () - mL0% U& ()-3L10% U& ()- @0%
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py"10%& ()-t! 109%WM& ()-10%& ()-10 U10 ULO0 UA } 7?47
10Y=s10%&' ()-!1yy2! 10%##& ()-2Z'yy2! 10%&' ()-Z0_10% ()-y"10% & ()-t!
ly"109%&' ()-t! 4w+l a??
10! Xf 3m' 109&' () -!~f 3m' 109&' ()-!yf3m 10%v& ()-! 110%& ()-m "!109& ()-m 10
10l pzX9.? Simultaneously with the clamping action of the
clamping parts 38 and 38 for the edge 12b of the memory
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 holding parts 45A and 45B formed 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
holding parts 45A and 45B presents a tapered shape, so
10 that the holding parts 45A and 45B are elastically
deformed in accordance with the amount of ingression of
the notches 19A and 19B to elastically support the
notches 19A and 19B.

Next, as shown in Fig. 10, the mailin 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
sliding contact action therebetween.

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

25 of the cap 14, gulde 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
the 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). In this embodiment,
ends 46 and 46 of the gulding ribs 43L and 43R on the

18
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33 are engaged with each other. More specifically, the
first engaging convex portions 32 on the substrate holder
13 side pass over the second engaging convex portions 33

10 so as 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 1s completed. At the 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 conscious 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 1s 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 humidity or not to apply a

30 strong shock.

In addition, since the memory substrate 12 can be
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10 10 5 practice, the model number of a product is frequently
varied based on a storage capacitance (16 MB, 32 MB or
the like) of the semiconductor memory 21 to be included.
In additlon, these capacitance or model number can be
printed on the substrate or the semiconductor part, which
10 1is visibly observable from the exterior through the
window portions W and W, so that a user can visibly
conflrm them.
Moreover, according to the above-descrilbed
embodiment, the cap 14 includes the palr of gulde 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 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 almost total
20 length so as to guide the attachment/removal of the cap
14. Therefore, the attachment of the cap 14 1s made
concomltant with its slide operation for the substrate
holder 13 over a predetermined length so as to certainly
gulde the cap 14 at an appropriate attachment position.
25 In this embodiment, in particular, a guide length by
the gulde 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 engaging action by the

first and the second engaging convex portions 32 and 33,
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addition to the engaging action by the first and the
second engaging convex portions 32 and 33, an abutting
action between the guilde edges 29 and 29 and the guide

10 parts 30 and 31 is simultaneously obtained. As a result,
the engagement force between the engaging convex portions
32 and 33 1is relatively enhanced so as to prevent the cap
14 from being easlly 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
sealablility at a boundary region between the substrate
holder 13 and the cap 14 can be enhanced to improve the
function for protecting the connector 24 against dusts or

20 the like.

Although the embodiment of the present inventlion 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 1invention.

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
embodiment, it is apparent that they are not limited

30 thereto. It is sufficlent to merely form the notches in
either the main body 11 or the cap 14. A structure of
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formed on their upper and bottom faces; the notches may
be formed only on eilther one faces.

Moreover, although the size of the window portions W
and W can be appropriately adjusted, the state where the
electronic parts such as a semiconductor memory are
mounted can be visibly observed from the exterior as long
as the area of the window portions corresponds to 20% or
more of the total area of the printed-wliring board 23 to
be housed. Therefore, the similar effects to those of
the above-described embodiment can be obtained.

Furthermore, in the above-described embodiment, the
memory substrate 12 is supported while the clamping parts
38 constituted as 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
that the memory substrate 12 1s supported while the
elastic coating film 1is being elastically deformed.

Alternatively, one wall of the groove constituting
the clamping parts 38 may be constituted so as to be
elastically deformable, for example, as the holding part
45A formed on the edge of the end of the notch 19A of the
maln body 11 shown in Fig. 8, thereby elastically
supporting the memory substrate 12.

Furthermore, although the substrate holder 13 is
constlituted to be colorless and transparent in the above-
described embodiment, 1t can be constituted to be colored

and transparent, for example, red transparent or yellow

22
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5 storage device of the present invention, the notches for

externally exposing the transparent substrate holder are
provided for the main body and/or the cap, so that the
memory substrate present inside is visibly observed from
the exterior through the window portions formed by the

10 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 clrcumstance subject to high temperature and high
humidity or not to apply a strong shock.

Moreover, the notches formed in the cap include a

pair of the gulide 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 gulde parts which are in
sliding contact with the pair of gulde edges over its
almost total length so as to guide the attachment/removal

25 of the cap. Therefore, the cap attachment operation can
be made approprlate. At the same time, the cap can be
restrained from coming off to prevent the cap from being

lost.
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semiconductor memory 1is mounted, said memory substrate
being provided with an external connection terminal on an
edge of its one end;
a substrate holder including a substrate insertion
10 hole therein through 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 sald substrate insertion hole;
15 and
a cap for protecting said external connection
terminal, said cap belng attachable/removable to/from
sald substrate holder,
wherein sald substrate holder is made of a
20 transparent material;
at least one notch for externally exposing said
substrate holder is formed in said main body and/or said
cap; and
sald memory substrate 1s visibly observable from
25 exterilior through said notch and sald transparent

substrate holder.

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

guide edges, said gulde edges being parallel in an
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edges over their almost total length so as to guilde

attachment/removal of said cap.

3. The external storage device according to claim 1,
characterized in that a plurality of first engaging
convex portions and a plurality of second engaging convex
portions are respectively provided on an outer face of
sald 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 1s attached to said

substrate holder.

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

formed through pedestals.

5. The external storage device according to claim 1,
characterized in that a regulating part for abutting on a
step wilthin sald substrate insertion hole so as to
regulate the amount of projection of said external
connection terminal from sald opening is provided on an

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

characterized in that clamping parts for clamping an edge

of the other end of said memory substrate are provided at
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memory substrate in concomitant with plastic deformation

caused due to ingression of said memory substrate.
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