| Description External Storage Apparatus 5 Field of the Invention The
present invention relates to an external storage apparatus capable of
bei ng exchanged or being portable as an external storage medi um
Background of Related Art 10 Conventionally, storage apparatuses or storage
‘el enents capabl e of recording and storing various data or audi o/ i nmages
etc. have been internally nounted in equi pnent cases of personal conputers
etc. or have been capable of being. arbhitrarily attachable and detachabl e
(or exchangeable) to 15 and from Eqnpment-Fhses. In a case where, for
exanpl e, flexible disk devices etc. are taken as external storage
appar at uses capabl e of being freely renoved fromthe equi pnent, attaching
and renoving is possible vwxrheomel ndrenege , Agpdratmusous data i s possible
20 to record and store in a manner appropriately corresponding to the

pur pose and object etc. This has the substantial advantage that

arrangenmgnt milld G R AG¥vdmd Ut in a straightforward manner. However,
in the case of a flexible disk, with respect 25 to recording various data,

not only is relidBid ipresentsififviesitdion, rHeltteccess ani BRtiegnalsetskave
Furt her, when apparatuses _are de nore conpact in accordance with the
t endency t o SERAIEIY niHPEEdE 2EdPeLRE SFFPaRgesr €4 SripFepostabagearedi um

inevitably hecenme sl 86 a0 Hyigge 30 capacity is reduced, with this
placing limts on achieving “mniaturization with a high-capacity. 2 On the
ot her hand, Bals&kgroamid ofdReflartede®aty i s used
10 Conventionally, storage apparatuses or storage elements
capable of recording and storing various data or audio/images
etc. have been internally mounted in equipment cases of
personal computers etc. or have been capable of being
arbitrarily attachable and detachable (or exchangeable) to
15 and from equipment cases.

In a case where, for example, flexible disk devices etc.
are taken as external storage apparatuses capable of being
freely removed from the equipment, attaching and removing
is possible with one movement, and various data is pessible

20 to record and store in a manner appropriatelyAcorresponding
to the purpose and object etc. This has the substantial
advantage that arrangement etc. can be carried out in a
straightforward manner.

However, in the case of a flexible disk, with respect

25 to recording various data, not only is reliability
insufficient, but access time is alsc slow. Further, when
apparatuses are made more compact in accordance with the
tendency to develop miniaturized, the surface area of the
storage medium inevitably becomes smaller and storage

30 capacity is reduced, with this placing limits on achieving

miniaturization with a high-capacity.



"as an external storage apparatus, there is the advantage that it is
.possible to resolve problens with flexible disks such as problens with the
reliability of recording and storing 52of various data and the access tine
bei ng sl ow. The card-type apparatus disclosed in, for exanple, Japanese
~Patent Application Publication No. 2003-281490 is well known as an
external storage apparatus using sem conductor nenory of the related art.
However, with 10 card-type external storage apparatuses, this is
detrimental to PRethér 8ahpki hondi whevesgeyterduceadihgnand Wi tsag data
stored in this_ storage_apparatuses, and it is not convenjent for a user in
'ts usabi|i £y, 2 TRE BrOBAN CANETT GRRE RS Y HETRT oS 107 AOVIR (HRGpbRel 15 an
external st@rage gppadsldis dkekbied pheuEHs IWSEl tiieRiiyle 81 YR8 &4 ver sal
Serial Bus) port etc. of a personal conputer (Japanese Patent Application

No. 2003-28aa9pYcbsensevwihhsthexrelhabisibyagé vpparding anésshotimegquire a

dedi cated drive__devi d_i ble of storipg. and readingdata sinpl
through 20 PhsGPERBHST A25>USBIpEPE BYBFEAl FyTpr 6940840 a per sonal

conputer, it is very eapMeRyBBt apPagarfisgurialdineor f her aboye, st er nal
storage apparatus is shown in Fl 58 to FIG 60. An external storage
appar at us 1JapanheerBhbeet Applicat o dhdtldyettiiom No.whD@R-28%4b6tiat e

hol der 5 made, of ﬁénthetic 25 resi.n, i ch houses a nmenory substrate 6
co

nmounting a 4&mi Q€for SRemdry, S99 t FYFE ned P D e Df

synthetic rgsihicandudlo®X iRy CORNeRLI At ArdA N3kt 3 $GRveaS a,Lopnect or
attached at one edge of the nenory substrate 6 is exposed to outside of

t he mai ¥ bodgrd-tgpeWieteinm uséorbyet sppaxstunas, donnectidettamentml 3 i
Comet o0, 0 SRR 1%, 8 S R OB SOIRUAEL I G113 08, Show
stored in this storage apparatuses, and it is not convenient
for a user in its usability.
The present applicant has therefore formerly proposed

15 an external storage apparatus utilized through insertion in
a USB (Universal Serial Bgs) port etc. of a personal computer
(Japanese Patent Applicatiocon No. 2003-281490). Since this
external storage apparatus does not require a dedicated drive
deviceandiscapableof storingandreadingdatasimply through

20 insertion in a USB port typically provided at a personal
computer, it is very convenient. A configuration for the above
external storage apparatus is shown in FIG. 58 to FIG. 60.

An external storage apparatus 1 of the related art is

a construction in which a substrate holder 5made of synthetic

25 resin, which houses a memory substrate 6 mounting a
semiconductor memory, is inserted to a main body 2 made of
synthetic resin and an external connection terminal 3 such
as a connector attached at one edge of the memory substrate
6 is exposed to outside of the main body 2.

30 When in use, by the external connection terminal 3 is

connected to a USB port etc. of a personal computer, which



"is read or in formation is recorded in the seni conduct or menory. \Wen
.-not in use, a cap 4 made of synthetic resin is attached at the nmain body 2
with the purpose of protecting fromdusi 5 and dirt and to ensure accurate
readi ng, recording and storing of information. O her than the above, the
“present applicant has formerly proposed Japanese Patent Application No.He
6- 312593, Japanese Patent Application No.Hei 11-354213 and Japanese 10
Pat ent Application No.2001-160390. Disclosure of Invention The

USB- conpat i b$ sos@hevral retordge iagpamataoningele sEpéegongapewe riensiif i gur ed
froma conbjnatigon of four conponents 15 oft mai_n.body, 2. cap 4. substrate
hol der 5 ant® FERABIRF SibetPal 226 Reamiactor g @%EﬁmfﬁgpéPﬁgo HHody 2
substrate hghgernod 1andaBNos oaplashEat e 6 AR HedspeekbbY Rl ¥s fdxetdrdy an
integrated manner, with the cap 4 being freely attachabl e and detachabl e
to and fronat HEhswissitr dodyhdl deth SShe PURipe gy ol enrhereing fhem dust posture
in which the i.n._ bo 2, substrate hol der,.5 nenory,substrate 6 are
hssenbl i F88 AR LAETT IhBR e EBNRGTER D dar o SRLATEY B O Y
posture of gyen penofithese conponents being incorrect, there may be
cases where this 1s detrinental to the reliability 25 of the resulting
product. In part@chdarthan tie ehioyet yipee piesexternmal icaror hge appeaatus,

principally fromthe vi ewooint f the_appearance from a. desi | nt of
view, it isPERPPFLEI t72R ecﬁ@scrpia%ieﬁit eABEE\}\EQﬁl?He Yo ohet an%ﬁ%aér ecause

the appear ancenofe t hgr {XOMpENH-4 €86n I 190 SYEATEL T 2R 21 Anthd hafgandkd s
tendency to assenbl e conponents incorrectly in the assenbly process. 4
There alle vRaiows Asabbostivy ¥he2@83ehblySPosture of the conmponents is

restricted and one exanple is, as shown

Disclosure of Invention
The USB-compatible external storage apparatus 1 described
above 1is configured from a combination of four components

15 ofamainbody 2, cap4, substrateholder 5 andmemory substrate
6 manufactured such that the main body 2, substrate holder
5andmemory substrate 6are respectivelyfixedinanintegrated
manner, with the cap 4 being freely attachable and detachable
to and from the substrate holder 5. '

20 The problem here is that the posture in which the main
body 2, substrate holder 5, memory substrate 6 are assembled
is decided and if these components are assembled with the
posture of even one of these components being incorrect, there
may be cases where this is detrimental to the reliability

25 of the resulting product. In particular, with this type of
external storage apparatus, principally from the viewpoint
of the appearance from a design point of view, it is difficult
to discriminate between the front and rear Dbecause the
appearance of the front and rear is symmetrical, and there

30 istendencytoassemble compeonents incorrectly inthe assembly

process.



"in FIG 59, to position the menory substrate 6 so as to be offset to the
.rear surface side with respect to a center line 5 2C of the nmain body 2.
The reason for this is to provide a dasign such that a center axis of an
external connection termnal 3 provided at an end edge part of the nenory
~substrate 6 is positioned above a center axis 2C of the main body 2. In
this event, when providing a nechani smfor preventing 10 shaking of the
menory substrate with the nmain body 2 and substrate holder 5, the
mechani smis pflheirdedrat varposist reasoosr Wegpbhei Agsevbar BPFsREepOSi ti on of
the nenory substrate 6. This causes t he internal config%ratioghghnthe mai n

body 2 andhhEWREREHe IFolFGST & 6 HhE L PRrefrPERI S ASa d°r 86F18n 15
fromfront tpgearsofveq %@E@ti@ﬁ iRt erapbr sl S Rtd an f dshecoceeponent s

is asymmetrical in a'direction fromfront to rear for the aforenentioned
reasons et mffddtere riny ralasosbefgasesidshernsh esweketocammittaeddghi ze
erroneous assenbly of Qorrgonents. 20 When th enbl.y process..is

0

acconpl Pshedf Wit med8oBRPYi Ag TBF r BRRDUN %ng S 0f “CofFSients? there

may be cas g/m;ﬁ{ devgel op hRikebat hanekecaHahi bhnasct iphoduct,
such as bg%seng uﬁscl%cﬁ%ﬁ%} y E?ng%equate Wnen corrpgr eg to a product where

t he conponefysuiaies heerviakor apenated pdagssenti e therm@Bonhevd stuealsi | ity
deteriorates etc., which causes variation in éfge%g&a}{fistn}/ of .th roducts.
In particul@ris PRs1dBEPEDPERVENE BREBRE dte far St ?Q[C@p *of
external st qgﬁ P us saBhlek - neERENEXANBLE, pirRvihe ig@se that
such an extlg{ na Sgt%?%lg%’ 3‘611?%%8@?%}?% ig usgg W Fh a portaplgl e-tyge%personal

conput an refaied 4O dse aneod epooks s ypeteowpubhethet heinxbendly &f akd
projection froma USB port provided at a side surfage etc. p%fsi%.per sonal

conput er i SRSt Pafldethbe Hak de A §hg s proviasd at a fon

corresponding to an offset position of the memory substrate

6. This causes the internal configuration of the main body

2 and the substrate holder 5 to be asymmetrical in a direction
15 from front to rear.

Even when the internal configuration of the components
is asymmetrical in a direction from front to rear for the
aforementioned reasons etc., there may also be cases where
a worker cannot recognize erroneous assembly of components.

20 When the assembly process is accomplishedwithout recognizing
erroneous assembly of components, there may be cases where
problems develop in relation to quality as a product, such
as being functionally inadequate when compared to a product
where the components have been aﬁpropriately assembled, or

25 where durability deteriocrates etc., which causes variation
in the quality of the products.

In particular, the above problems become more marked as
this type of external storage apparatus becomes smaller.

For example, in the case that such an external storage

30 apparatus is used with a portable-type personal computer

referred to as a noteboock-type computer, the extent of



troubl esonme for the user and there are cases where it is therefore w shed
to make the external storage apparatus 5 smaller. In this kind of case,
discrimnation of the front and rear of the conponents during assenbly of
each mniaturized conponent becomes substantially nore difficult, and the
“l'i kel i hood of assenmbly in an erroneous direction increases. The present
invention is nmade under the aforenentioned 10 problens and its object is
to provide an external storage apparatus capable of preventing erroneous
assenbl y of progrponent Erémra vil§R hpate pass@ﬁﬁlw ariogi siida syrflacedeticand to

suppr ess the occurrence of variati.ons in |t 15 Bri.ef sScription
SRy oo o OF & PAE SR Gapdii A Bl b2 448 s 2Rt R PRES' B

according terauiﬂé%m@ﬂ?egl FREL 1@k r @%dort%er@ aw%ﬁsw whd# S i€ 1§ the
side view of Fig. 1. 3 is a plane view of an external storage

appar at us ﬁﬁej:efasevmawh@d\mim IaalcapthenWMrnlélletzbna;a hepsadetusew of

Fig.2. FJIG 5 (s a perspective show mai.n baqd side_ of an
ext er nal stﬁWégieéppéPa.%%sfﬁL %g§€6 FEag1o FP%. ¢ §rgRt

expl oded peéﬁ@%@@‘6?Yh@%bgko%%ﬁ@géﬂfﬁﬂ%égéeﬁﬁ@ﬁ%@%éﬁﬂ%ﬁﬁﬁé@uﬁ@ze&lG 7
is a perspective view of a rear surface 13B side” of a substrate holder 13.

FIG 8 is a pemppaehtvéedoawss o sipprat saliisy radeei nsdifticodt, t lauighhaol e 25
of a substrate holder. 13. 30 FIL.G 9 is front view.,of a . main bod% 11. FIG 10
is a per spe&f-?‘@éleéﬁ/ %%d%ﬁsﬁ&‘béﬁ/ LRt @7 (BT BB Fi@ﬁﬁéitnlé?ﬁ bFCHEeap®14. FIG

11 is aside croggs Sg%ééélﬂ?”ln‘é}e‘i‘—}"él@n 6$S el inRek LB 2 BLHENOH L 29nEX! er nal

storage apparatus 10
10 problems and its object is to provide an external sitorage

apparatus capable of preventing erroneous assembly of
components for which the assembly position i1s decided and

to suppress the occurrence of variations in its guality.

15 Brief Description of Drawings
FIG. 1 is a plane view of an external storage apparatus
10 according to a first embodiment of the present invention.
FIG. 2 is the side wview of Fig. 1.
FIG. 3 is a plane view of an external storage apparatus
20 10 as viewed with a cap removed.
FIG. 4 is the side view of Fig.2.
FIG. 5 is a perspective view showing a main body ll-side
of an external storage apparatus 10 and a cap 14 separated.
FIG. 6 is an exploded perspective view of an external
25 storage apparatus 10.
FIG. 7 is a perspective view of a rear surface 13B side
of a substrate holder 13.
FIG.8 is a perspective view showing a substrate insertion
. through-hole 25 of a substrate holder 13.
30 FIG. 9 is front view of a main body 11.

FIG.10 1is a perspective view showing an internal



'FIG 12 is a perspective view showi ng an embodi ment of 5 an external
storage apparatus 10. FIG 13 is an expl oded perspective view of an
external storage apparatus 60 according to a second enbodi ment of the
present invention. FIG 14 is a perspective view show ng a substrate hol der
*10 13 of an external storage apparatus 60 as viewed froman opening 39 at
one end side. FIG 15 is a perspective view showi ng of a substrate hol der
13 as viewed froman opening at the other end side. FIG 16 is front view
of a main bodyfijuoitaonexfeanasp 15%5.storage apparatus 60. FI G 17 is a
cross-sectional_view of essential portiaqn f an external a?e a parat us

60. FIG 18 i s Bl aheSA BRISKERISTG 41T teolérnat S'6P reasg?@nt
according tQ;Lé‘ethrQnGQQQQkHEPts@ér%&@ REEseRtus20pinvention. FIG 19 is a

per spective view show ng an external “storage apparatus 110 as viewed with
a cap renoved. FHIG D is a peogseceEtte onadw vdlevwistpvamgerbod It turet f or
supporting a nenory substrate 112 with respect to a first 25 main body
121. FIG Z?Lnl%}”ée%ﬁl@% 8E0%398cRPPRRAF Y9I €W of an external storage

apparatus 110. HG 22 i 4 BSLIBEEY ke Ubew shen; 1g, s ubstsatecdol der

113 as viewed fromt ront s IS a perspective view show ng
a substrat eshotrdege apildr auyicevwedcdr oy e aesscaidemnbbdi@nt24fitsha front
view of a first main body 121. FIG 25 is a perspective view show ng
essenti al p@?‘??%lﬁto¥n‘éem¥%§f1-rrai n body 121 as viewed fromthe rear side.

FIG. 14 is a perspective view showing a substrate holder
10 13ofanexternal storage apparatus 60 asviewed froman opening
39 at one end side.
FIG. 15 isaperspective view showingof a substrateholder
13 as viewed from an opening at the cother end side.
FIG., 16 1s front view of a main body 11 of an external
15 storage apparatus 60.
FIG. 17 is a cross—-sectional view of essential portion
of an external storage apparatus 60.
FIG. 18 is a plane view showing an external storage
apparatus 110 according to a third embodiment of the present
20 invention.
FIG. 19 is a perspective view showing an external storage
apparatus 110 as viewed with a cap removed.
FIG.20 is a cross—-sectional view showing a structure for
supporting a memory substrate 112 with respect to a first
25 main body 121.
FIG. 21 is a side cross-sectional view of an external
storage apparatus 110.
FIG. 22 is a perspective view showing a substrate holder
113 as viewed from the front side.
30 FIG. 23 is a perspective view showing a substrate holder

113 as viewed from the rear side.



'FIG 26 is a perspective view showing a nenory substrate 5 112 and a
substrate holder 113 in an assenbly state as viewed fromthe front side.
FIG 27 is a perspective view showi ng a7menory substrate 112 and a
substrate holder 113 in an assenbly state as viewed fromthe rear side. 10
'FIG 28 is a perspective view showing a substrate holder 113 and a first
mai n body 121 separated. FIG 29 is a partially broken perspective view
showi ng essential portion of a substrate holder 113 and a first nmain body
121 in an assenBlG.sPdtés ASLFpG: 80eiwscl pefspectnienvbewyshowi.ng a first

mai n bod 121 ry substrate 112 separated. FIG 31 is a perspective
vi ew of gssenti gﬁ&pgﬁ;ﬁ% FoPETFRECTHLXP Gl el VoW eseemdilalbpaytion shown

With a menoby S¥hskhai@ihlRchih*891t st G filStey iQhQOQ%a%Z%% 0 FIG 32
is perspective viewillustrating an operation "of i1nserting a rremovi ng a

nmenory card 200F1@. & ifsr erparspext eraali est shagengppaaidss, $4BstkhGe 33 i's

a perspecti vi ew show ng a second main body 122 as viewed fromthe front
Si ge. FZ)SE(’:FI é‘izﬁn & augéFgﬁE%th%ﬂ%ﬁ w0l # aREEMRAY Statages gigwed

according t f t odipent of the present invention. FIG 35 is a
per spect ?veg\fi@gwggﬁo?\jrﬁgtea%&g%fer nal storage apparatus 210 as viewed with
a cap 214 renovEIG. FGis36 pesrspapitaing: view ghoaingx eehdlrySkapagesappar at us
30 210. FI 7 is a side view of an external storage apparatus 8 210. FIG
38 is an efﬁ)l’l%oae‘b‘? FePepREf R Al ol lani»arer Rapmbdy 0v tajes aspuiaved 210.

from the rear side.

10 FIG. 28 is a perspective view showing a substrate holder
113 and a first main body 121 separated.

' FIG. 29 is a partially broken perspective view showing
essential portion of a substrate holder 113 and a first main
body 121 in an assembly state.

15 FIG. 30 is a perspective view showing a first main body
121 and memory substrate 112 separated.

FIG. 31 is a perspective view of essential portion of
the rear side of a first main body 121 shown with a memory
substrate 112 fixed to the first main body 121.

20 FIG. 32 is perspective view illustrating an operation
of inserting and removing a memory card 200 to and from an
external storage apparatus 110.

FIG. 33 is a perspective view showing a second main body
122 as viewed from the front side.

25 FIG. 34 is a perspective view of an external storage 210
according to a fourth embodiment of the present invention.

FIG. 35 1s a perspective view showing an external storage
apparatus 210 as viewed with a cap 214 removed.

FIG. 36 is a plane view of an external storage apparatus

30 210.

FIG. 37 is a side view of an external storage apparatus



'FIG "39 is a side view of a substrate holder 213. 5 FIG 40 is perspective
view of a substrate holder 213 as viewed from an opening 239 at one end
side. FIG 41 is perspective view of agsubstrate holder 213 as viewed from
an opening at other end side. FIG 42 is a perspective view show ng a
structure of a 10 substrate insertion through-hole 225 of a substrate

hol der 213. FIG 43 is a side cross-sectional view of an assenbly for a
substrate hol der 213 and a nenory substrate 212. FIG 44 is a perspective
vi ew of essdrt.ial portion 15 illustrating a nechanismfor positioning a
menory substrate Zéénwith re%?eccﬁ] qEO a substrate holder 213. FIG 45 is a
perspective vi ewCshofii hg &h FHEPHT RETIREUrEE o %Y fhi Ab6&y 312! FIG 46
is a front Mewof RJBiR R0 211. 20 FIG 47 is a perspective view

showi ng an internal "structure of a |lower main body part 211L of a main
body 211. FI G #8Gi.s38 pkane sidewvikeworgaamsubstteans hstlidect @id.of a | ower

mai n body part 211L. FIG 49 is a perspective view show n n i nternal
structuPe 25 &fGanilppér pﬁﬁisﬁeﬁfﬁdyepéﬁlewZPfuaoﬁuﬁ’sﬁ'éiaﬁeb%@ad?ﬁ.z13FI G 50

s @ plane . e shewirigeanyd Rieinaly Sdictuieofe,an dipper mai n body part

211U. FIG 51 is an explo rspective view illustrating an assenbly
process of a nain.badyi2lpecangdeatdubstriate ofoladenbs3Ga2E3hoBld@r 823is a

pl ane showi ng a substrate holder 213 in an 9 assenbled state with respect
to a | ower iVl H6E) fFam P APeningGats PGer Kt Y& ve view il ustrating

a process for asgeqbl 09,a8YRREELARLNRAMY RALL ndl JU kG R chwel, #18i n body
10 substrate insertion through-hole 225 of a substrate holder
213.
FIG. 43 is a side cross-sectional wview of an assembly
for a substrate holder 213 and a memory sSubstrate 212.
FIG. 44 is a perspective view of essential portion
15 dillustrating a mechanism for positioning a memory substrate
212 with respect to a substrate holder 213.
FIG.45 1s aperspective view showing an internal structure
of a main body 211.
FIG. 46 is a front view of a main body 211.
20 FIG.47 is a perspective view showing an internal structure
of a lower main body part 211L of a main body 211.
FIG.48 1s a plane view showing an internal structure of
a lower main body part 211L.
FIG.49 is aperspective view showing an internal structure
25 of an upper main body part 211U of a main body 211.
FIG.50 is a plane view showing an internal structure of
an upper main body part 2110.
FIG.51 is an exploded perspective view illustrating an
assembly process of a main body 211 and a substrate holder
30 213.

FIG. 52 is a plane showing a substrate holder 213 in an



“part’ 211L with which a substrate holder 213 is conbi ned.

cap). FIG 55 is a cross-sectional perspective view of e

5 FIG 54 is a
.Sside cross-sectional view of an external storage apparatus 210 (w thout a

ssenti al

p

ortion

illustrating a support state of a nenory substrate 212 within a main body

»211. 10 FIG 56 is a cross-sectional perspective view of

essenti al

portion

showi ng a configuration for connecting portion between a substrate hol der
213 and a cap 214. FIG 57A and FIG 57B are plane views showing a structure
of a nodifi easeswledanphee ofitdh reéspectaro A dioage Bpparkedis Parsy dilihpe
present inventi ?E Fé3Ci.558 IS a ési,éje vivewwof. g C%I]’:lv rilti onalro%ét esrgg!:
storage appara g'l. F°E B9 TR° A sTu9e Vi e\a\/l Row Ag-49st at'e 6 °a
convent i onak s sextannal aﬁt\gjﬁegr? n@@ﬂﬁb@&i?spé-rt’\/iilrltﬁt@)a@ I6mBwedin2Bc8yG 60

is a plane view of FIG 59. Best Mdde

or Carrying Qut the invention The

fol | owi ng i pagtd@ddii ptiitbnwhiich eefsebsnea tieo holdlerdZdwi igs combamsadi ment s

f th t o] ion. 25 (Fi t Enbodi t FIG 1
ORI Dbl vt RIS I R e I e

o FIG 12
t AR PrESEN

S

£

l_@ow an

invention. Hepeaghl Gpplhrksud phan (wiewoeh thesgxternal storage apparatus

30 10 (As viewed fromthe front surface. Sane in the fol

| owi ng) ,

FIG 2

is a side view BIGthé isnaeroBisGseRtiionalppansyeenivs viewderedentiala cap

ratus 10 renpved

e. vi

f th t | .stor . Fl 4 i i
care, PG BORS iano et SFalPROLRSYR oARRGHF rE e Horh TRy V1 3L BFBES
external stonage:tappanakidinl®oandoaicap 14 separated, FIG 6 is an

expl oded

;

w of the
F the

10 FIG 56 is a cross-sectional perspective view of essential

portion showing a configuration for connecting portion

between a substrate holder 213 and a cap 214.

FIG.57A and FIG.57B are plane views showing a structure

of a medification example of an external storage apparatus

15 of the present invention.

FIG. 58 is a side view of a conventional external storage

apparatus 1.

FIG. 59 is a side view showing a state of a conventional

external storage apparatus 1 with a cap removed.

20 FIG. 60 is a plane view of FIG. 59.

Best Mode for Carrying Cut the Invention

The following is a description with reference to the

drawings of embodiments of the present invention.

25
{First Embodiment)

FIG. 1 to FIG. 12 show an external storage apparatus 10

of a first embodiment of the present invention.

Here, FIG. lisaplanviewof theexternal storageapparatus

30 10 (As viewed from the front surface. Same in the following),

FIG. 2 is a side view of the same, FIG. 3 is a pian view as



"5 perspective view of the external storage apparatus 10, FIG 7 is a
Jperspective view of a rear surface side of the substrate holder 13, FIG 8
is a perspective view showi ng a substrate insertion through-hole 25, FIG
9is afront viewof the maiin body 11, FIG 10 is a perspective view
-show ng an internal 10 configuration for the cap 14, FIG 11 is a side
cross-section of essential potion of the external storage apparatus 10,
and FIG 12 is a perspective view showi ng an enbodi nent of the external

st orage apparatedwifh albep extEreaktstrordgd caqaumr appsra edfl Ottdmowatbodi nent

is 15 conprised nmainly of the main pody 11, ry substrate 12 t he
substrate hbl@er? 125 aﬂwgs%%véﬁﬁ 23 FgPG}éa@?! %ﬁg?ggi %S R PSS A

i nj ection npdi %Mgog e hin %ié:l@l he. s3qeoLerede OPREMS PA v fONat e

resin and forne In a substantia col umar shape having a space 15
within 20 faspacsonmoi@atdny) & lapsidssegbeahelddeFIE3 6FL & al)expIkedut er
surface of the main body 11 isFﬁai nted according to the recordi capacity

of the éxtcPemIPetbtBgd Eipafatlie TSPl FYVFITEPRIEG S nan turer
name is prift fage, s ddAl haw)a 25 s T, FRLB Hos dded S
configured 2;%?%%5%%@%%%}65&9%%3 a sp%%%éf-S&%iG% opened i n the

peri pheral ardace. 3, Thacshapes ofpdrdwpapeniengiefv shewspgce shBostsrdtor ned
symmetrically with respect to the axial center 11C of 't hg}frg%n body 11 in

accor dance inpehtie drsighsd@licordr SHapd oF ahTeRd Yigl it 58°dttthe 30
substrate %ogkgsgfr,'o gﬁgs'afoeri-s ap g&@{obfc?éﬁ% LEBer snEbEshEl &4 i NG eids 37,

38a and 38b"a i'ded "at "an i nner-wa surface 11 of "the space 15.
Furt her10 t heoehdguidaianddklbhefcdge4narG. ddys El spresents s s@ceiss cur vi ng
in the shape of a curved surface (FIG 2, FIG 4 to FIG 6 The germry

substrate 19f|®ssombialcheion ot Fof eXepippal storage apparatus 1

and FIG. 12 is a perspective view showing an embodiment of
the external storage apparatus 10.

The external storage apparatus 10 of this embodiment is

15 comprised mainly of the main body 11, a memory substrate 12,
the substrate holder 13 and the cap 14 (FIG. 6).

The main body 11 is an injection molding made of, for
example, a colored, opaque polycarbonate resin and formed
in a substantially columnar shape having a space 15 within

20 for accommodating the substrate holder 13 (FIG. 6). The outer
surface of the main body 11 is painted according to the
recording capacity of the external storage apparatus 10 and
a logo mark for a manufacturer name is printed at a surface
112 {(not shown).

25 The main body 11 is configured symmetrically in FIG. 9,
and a space 15 is opened in the peripheral surface. The shape
of the opening of the space 15 is formed symmetrically with
respect totheaxial center 11Cof themainbody 11 inaccordance
with the cross-sectional shape of an end region 26 of the

30 substratel3describedlater. Apluralityoflinerrestricting

ribs 37, 38a and 38b are provided at an inner-wall surface



‘5 a printed circuit board 23 nounted with sem conductor nmenory 21 such as
flash nmenory etc. on both sides of a glass epoxy substrate and electronic
conponents 22 such as crystal oscillatgrs and light-enitting diodes etc.,
and a connector 24 provided as an external connection term nal at one end
.10 edge of the surface side of the printed circuit board 2 3 (FIG 6) . In
this enbodi nent, the side on which the sem conductor nenory 21 is nounted
is taken as the front surface of the nenory substrate 12. The connector 24

i s conprisedf ofheredpdces U i)l ede ehlssteel apticllh of donmein ng a
conmput er and peri pheral equipnment, and has a plurality of_ connection
terninal s apeP@ngkd Preterhad | HECeRS t HISY ERboHR nEhe , ShaRe hre FWVeH i s

configured S&gggggfpﬁf&toza Hﬁ?_(yn&gegf@[ g?rial Bus). The substrate

hol der 13 i's,” Tor exanpl €,’ a snbke-col ored, ' 20 sem -transparent

pol ycarbonat e resd RemBi @ikt M £l NGLs cBa¥itRgcaedhffsm, t Bak dxample,
substantially symetrical in appearance fromfront to back (FIG 4) . The
sur f ace 513/ dfritedabsenat odwl dérmagnied piljth sgmicerdeghfpIRenclit h t he

recordi ng capacit of_.t he sem conduct or VAR etc. hand,
the 26 backob ol e aaceh TRECEne Fare motdbr (o p Thets e 0r
exanpl e, a {@gocei€e bl MBI Mid EbRpsakaty rmegusaethons ofyaach
country. The substrate insertion through-hole 25 through which the nmenory
substrate 19s¢illasers eid difgbitmeninitihiondipdes 3t subsndad cHBIREC3 (FI G

6 to FIG 8 The overall length of the substrate holder, 13 is shqQrter than
t he overal Ig? éﬁ@?‘ﬁl '?do‘?staﬂé ?T%IF?/a%u%% rrl%(f%l(% %%%mi%alf a3t ¢ esoqﬁ]at

orne

connectir  2dgand edgeAdRle N8 BhedEidtdd tibeat d pawf 28hegrmenory
substrate 12 project fromthe openings of the substrate insertion

t hr ough- hol @ 25 Mhéhishembedbnrgnsubdta atdeign which the semiconductor

memory 21 is mounted is taken as the front surface of the
memory substrate 12.
The connector 24 is comprised of metal such as stainless
15 steeletc. for connectingacomputer andperipheral equipment,
and has a plurality of connecticn terminals arranged
internally. Inthis embodiment, the connector 24 is configured
to conform to a USB (Universal Serial Bus).
The substrate holder 13 is, for example, a smoke-colored,
20 semi-transparent polycarbonate resin injection molding,
having a shape that is substantially symmetrical in appearance
from front te back (FIG. 4). The surface 13A of the substrate
holder 13 is printed, for example, with the recording capacity
of the semiconductor memory 21 etc. On the other hand, the
25 back surface 13B of the substrate holder 13 is printed with,
forexample, alogoetc. conformingwiththe safetyregulations
of each country.
The substrate insertion through-hcle 25 through which
the memory substrate 12 is inserted is formed within the
30 substrate holder 13 (FIG. 6 to FIG. 8). The overall length
of the substrate holder 13 is shorter than the overall lencth



‘5 inserted through the substrate insertion through-hole 25 (FIG 3 to FIG
5, FIG 11) . The nenory substrate 12 is inserted along the direction of
arrow Ain FIG 6 with respect to the sabstrate insertion through-hole 25
of the substrate holder 13. In this event, 10 as showmn in FIG 3 to FIG 5,
the connector 24 positioned at the front end as viewed fromthe insertion
direction of the nenory substrate 12 projects by a predeterm ned
projection amount outwards from an opening 39 at one end of the substrate
hol der 13. cEhenshaproef thesopedeny238ndsid dramekd socahréspondetBowi th the
shape of the connector 24. Further, a central axial _line 39C (FIG 8) in a

wi dt hwi se di%r 8Bei 9gef42 RE BPENPRENTSY G PUd PPGREY2 10 AESBFBOREI ght as
the axial cepter. 11C ]t%(]gélge%%g% Oof:gplgs_rﬂ%' %M%#b?ﬁt ﬁﬂ@pgﬁfi!s%?gq:bon 41

(FIG 6) restricting xt én projecti e connector 24 with
respect toinhkerepen RGro3ghahaddd edulthedf ttenteab dyeisngstadeewilkhia pair of
left and right stoppers 40, 40 (FIG 6, FIG 8) fornmed in_the vicinity of
t he opehi ng @ rtiedH hreweh supstatierd v épershiPRSUGHIRGPe 1925 (€ 16r ovi ded
at the out §r tperEiI%her %‘flc# he jtenory substrate 25 12. In this embodi nent,
t he steppe Séctiiofi 41 i's formed at both corners of the edge of the side

on whi ch the coneeséRdry Zubst fioyilded sofnkbetpdial @ty ahecditreboard 23
formed with a slightly broader width than the connecter 24. In particular,
as shown i ®fFRGrog, Atine F¥GopperitigesmeCctapogt e pridRa tded SosSEr6AeH so as

cont ral ax iV USE T S4E PF EAE RATKEREF bt Fant of 1 1 o S48 of

central axi I ONn t He" openi ng ‘of the
substrabe aholsdRwnldn e .ext et rmfc.t e aeffeselonteictespardpokattibaedi st ance

bet ween each of the axial centers of the connector 24 and the printed
Circuit boa@mtdtrz front end as viewed from the insertion direction of
thememory substrate 12 projects by a predeterminedprojection
amount outwards from an opening 39 at one end of the substrate
holder 13. The shape of the opening 39 is formed to correspond
15 with the shape of the connector 24. Further, a central axial
line 39C (FIG. 8) in a widthwise direction of the opening
39 is positioned at the same height as the axial center 11C
(FIG. 9) of the main body 11.

A stepped section 41 (FIG. 6) restricting the extent of
20 projection of the connector 24 with respect to the opening
39 as a result of contact being made with a pair of left and
right stoppers 40, 40 (FIG. 6, FIG. 8) formed in the vicinity
of the opening 39 within the substrate insertion through-hole
25 is provided at the outer periphery of the memory substrate
25 12. In this embodiment, the stepped section 41 is formed at
both corners of the edge of the side on which the connector
24 is provided of the printed circuit board 23 formed with

a slightly broader width than the connecter 24.
In particular, as shown in FIG. 8, the stoppers 40, 40
30 are provided positioned so as to be offset to the side of

the rear surface 13B with respect to the central axial line



‘5 When the nenory substrate 12 is inserted through the substrate insertion
1 hrough-hole 25 back to front, the stepped section 41 of the nenory
substrate 12 does not nmake contact w tj4 the stopper 40 within the
substrate insertion hole 25 but does nake contact with a bottom part 25a
-of the substrate 10 insertion through-hole 25. In this event, it is
possible to recognize that a worker has assenbled in an erroneous nanner
as a result of the extent of projection of the connector 24 fromthe

openi ng 39 syBstaphball ¥t @xEeeINGrRcE! Biebpemingd3 s atouhe . suds A gtlaral ity
of support sections 18 for supporting the connector 24 of the nenory
substrat e 1RolaseiBed hcesughtidfethe pfsispat eI TRRAIENEE KRSUHHRTAE 25 are

provided within the opening 39 of_ the substrate I i

i nclinati onb%?we%%n%%‘élgo?lfZEh?)ya’é?(?%r ﬁ%?%l?lé? c%% a%t?n%%%&%%oewg ?eacqc% on of
20 thickHESEth tPeceqnpectal £ 28cukihonespect to the opening 39 being
suppressed by t%ese support sections 18. A plurality of liner ribs 28, 29a

and 29b & or uniWlorm yhe neembaynengsargsp GAnitsh reentmserthggushs irliaace 30
of the space 15 during insertion into the.space 15.are. provi 25 the
end regi on 98PatrEhe g (Tétd‘lontﬂér%‘b%é%%?%%gﬁa}f rt‘iér?ﬁgf t?ﬁesgfﬁpﬁée%

t hrough i nsg}%&?ani M &4 heSRare r15s0hst ber 8Bl N dddnotlnékt Goiadd G 7,
FIG 11) . e liner ribs 28, 29a"and 29b are provided along the direction

of inserti onioh the stsubs¢ér @ vhicider 43 wiukistredgeensesting Bphee?a5. 30

O these, the liner rib 28 is provided on the suyrface A si he

substrate thPHé?'O‘?L%F‘a§ﬁdC?Wéa‘FFH‘é]rﬂl’ iagb%%?iorif a4 dEr%liEl i Jﬁ?‘iebgﬁkg%t%r%é

provi deg}) at iﬁggr{z@aﬁ @Hﬁ@gﬁ-ﬁéﬁe of5. thetsuhstvahe, hol der pddsfFl&té, FIG
e

7). In particular, th inéer rib 28 on the side of the substrate hol der
surface 13Areongrspendsat @ whekposhd$ @sseinfl@dhiinggn erroneocus manner

as a result of the extent of projection of the connector 24
from the opening 39 substantially exceeding a predetermined
amount.

15 A plurality of support sections 18 for supporting the
connector 24 of the memory substrate 12 inserted through the
substrate insertion through-hole 25 are provided within the
opening 39 of the substrate holder 13, with inclination of
connector 24 by external force acting in the direction of

20 thickness of the connector 24 with respect to the opening

| 39 being suppressed by these support sections 18.

A plurality of liner ribs 28, 2%a and 25b for uniformly
maintaining a gap G with the inner wall surface 30 of the
space 15 during insertion into the space 15 are provided at

25 the end region 26 at the side of the substrate holder 13 that
is fitted through inserxrtion into the space 15 of the main
body 11(FIG. 6, FIG. 7, FIG. 11). The liner ribs 28, 2%a and
29b are provided along the direction of insertion of the

" substrate holder 13 with respect to the space 15.
30 Of these, the liner rib 28 is provided on the surface

13A side of the substrate holder 13, and the liner rib 29a



'5 the restricting rib 37 provided at the wall surface of the inner side of
the rear surface 11B of the space 15 of the main body 11 shown in FIG 9.
The liner rib 29a and liner rib 29b onp4the side of the substrate hol der

rear surface 13B correspond to formng positions of the restricting rib

«38a 10 and restricting rib 38b provided at the inner wall surface at the
side of the surface 11A of the space 15 of the main body 11 shown in FIG
9. In this enbodinment, the heights of the liner ribs 28, 29a and 29b and

the restrictjaortribs 370 398 and S8bvaaedeachthdSréakemittade 13 chnme, and
are set at, for exanple, 0.03mm to 0.07mm As shown in FIG 9, a plurality
of wel di ng thbss@%stratepholildedlat (Fhe- bbt t BRFpart- of the space 15 of the

main body 11 into which_the end,region of e s rate 320 is
fitted through ?%E@FFFSH;a?héggaﬁbW ?ﬁébﬁg%%n§Tgéyé%g§¥§%§€3n9§%%g§;to be
i nt er sper Se?o?ﬁef E?E@Jﬂc@flgl\ggér{:@§ h@BSt o COE E5POTi dig ¢ Dppasiag

0

posi tions e welding surfaces 27 so as to nmake contact wth the
wel di ng ssur theese2Trbpftihe rEnd3 T agicon gzl git the yabstFartagslekrti® (FIG

7, FIG 8). . 25 Substanti.al V- shaped_hol dj ooyves i t he
edge sectiohnﬂQroFlﬁﬁeoﬁeﬁ%gyrgﬁBSEPEF@C?Zi?ﬁr%%gﬁhgss %%%8%?28%3?39
provided at; a;pogtiion,fachpgnt hg piber sendneedagett iy ezige oid thimepr i nt ed

circuit boar%l§3 on t%e opposite side to the connector 24) 42 of the
nmenory substiatZ29d >r( EhE s80e R EhG stbptrIhe kptdeues shEfspen 38 des of

the memor y SABSEPRDEILECT bo HRYER G To B U] TR RoL A HG Sof SBVEL 32 are
formed iy a.fBrL8L: 308PEngSei SN b fidid Lk wWhichihaspeqhllosar pate of
ribs 44, 44 torne integrally at the bottom part of the space 15 so as to
ext end at the side of the surface 11A of the space 15 of the main
body 11 shown in FIG. 9.
In this embodiment, the heights of the liner ribs 28,
29a and 29b and the restricting ribs 37, 38a and 38b are each

15 taken to be the same, and are set at, for example, 0.03mm
to 0.07mm.

As shown in FIG. 9, a plurality of welding ribs 31 are
provided at the bottom part of the space 15 of the main body
11 into which the end region 26 of the substrate holder 13

20 isfittedthroughinsertion.TheseweldingribsBlarearranged
so as to be interspersed at a total of eight locations
corresponding to opposing positions of the welding surfaces
7 so as to make contact with the welding surfaces 27 of the
end region 26 of the substrate holder 13 (FIG. 7, FIG. 8).

25 Substantially V-shaped holding grooves 32 for holding
the edge section 42 of the memory substrate 12 through
sandwiching are provided at a portion facing the other end
edge(theedge<ﬁftheprintedcircuitboard23cn1theopposite
side to the connector 24) 42 of the memory substrate 12 (FIG.

30 9, FIG. 11). The ends 43 of the open sides of the holding

grooves 32 are implemented through R-processing to enable



‘5 in"a direction intersecting the edge section 42 of the nmenory substrate
12, so as to forma shape such that a gap gradually becones snaller al ong
the direction of advancenent of the edge section 42 of the nmenory
substrate 12. Wile the welding surface 27 of the substrate holder 13 is
.being fixed to the 10 bottom part of the space 15 via the welding ribs 31,
a predetermned clearance Dis forned between the bottompart of the
hol di ng grooves 32 and the edge section 42 of the menory substrate 12 held
by sandwi ching mdméhe datsoraparis of adeandeintdrg eavbles 32 and the

hol di ng grooves 32 (FIG 11). 15 Here, thgrrermry.substr te 1 ise fa%r med by
punch processi Age &oddigeI9gPoNG Sa 3gr 858, THEPCEatBs® et &1 Hé'Hre&i™si on of
di mensi on i Qor, b us : b g 29S- skl shape
due to abraston ?Eg'pﬁln%letg{ gggggfgg?g%gﬁgh?né?ﬁcils enbodi ment, variation
i n di mensi onstédird hey 20 kaaghétibmalardi vEcthompaicet he sre@sr yo susinchte 12,
is approximately, for exanple, 0.1lmm Further, Varig%i ]jin wel di ng
depth off t hien wedldfagtiphsirgeoiedthiasihe 9% KECHCH (?%t T WHH I espect
to the wel di surfa 27 0 e st i I duall

appr oxi mat e?‘é}?s?ﬁ?t%ﬁgzﬁplsg,é‘%.t%’srfr?#plaénﬁ??e ggbgﬁ%h%tzﬁi g?lﬁogﬁ% n di fAensi ons
of the mai nybaghed lspad]l theal sufstirat @i hottlesn 13F cohsancensmy dhjtde i on

nol ded conponents is approximately, for_exanple s.to give a

0.0 SO
t ot al vari@cdq;@neaqtidirrréa@%ﬁbedﬁem%ﬁmb&trﬁ&reeﬁrr‘ﬂﬁlﬁi@@ﬁb‘% ‘eIt the

variation in_drnensions, i 0 e [ 8St3& nd the
above configuf ‘—E‘ﬁ:%né.ﬁD %A tzler g‘s‘ll}ﬁ?%g:&? ?%géi%%:rz‘% (r)if% ?Jlﬁgglglgggggnce Dis, for
exanpl ey 16,56t ok 0pBreMB1 Ntide SkbHaki a3 whiar echidieveldingo rudsi &li.orein

di nensi on, the magnitude of the variation in_dinensi ons gher efore tchanges
bet ween 0. 25nedeteonysath chemeryce ot sr FPHECE PFIMEEL P28 N PHF a gap

oceurring of the holding grooves 32 and the edge section 42 of the memory
substrate 12 held by sandwiching at the bottom parts of the

holding grooves 32 and the holding grooves 32 (FIG. 11).
15 Here, the memory substrate 12 is formedby punch processing

etc. employing a press, but cases where the precision of

dimension 1is poor because of gradual changes in the

cross-sectional shape due to abrasion of the punches and dies,

and in this embodiment, variation in dimensions in the

20 longitudinal direction of the memory substrate 12, is

approximately, for example, + 0.1mm. Further, variation in

welding depth of the welding ribs 31 on the side of the main

body 11 with respect to the welding surface 27 of the substrate

holder 13 is also approximately, for example, *0.05mm, and

25 as the variation in dimensions of the main body 11 and the

substrate holder 13 constituting injection molded components

is approximately, for example, *0.035mm, so as to give a total
variation in dimensions of £0.25mm or more.

In this embodiment, the variation in dimensions is

30 absorbedby the holding grooves 32 in the above configufation.

As a result, if the size of the clearance D is, for example,



‘5 at the bottom parts of the holding grooves 32 fornmed in nortar shapes is
formed so to be smaller than a thickness t of the nenory substrate 12, so
that the menory substrate 12 is supporjged through sandwi ching with the
hol di ng grooves 32 in a plastically deforned state as shown in the

«drawi ngs. 10 Further, even case that the nenory substrate 12 incurring the
i nfluence of the variations in dinensions advances in a shall ow manner
with respect to the holding grooves 32, the nenory substrate 12 causes the
hol di ng gr ogyes: 320 I SmHNHerye i hlastdre wiefrer mhtireni sonasvd i del suppor t ed

t hrough sandw ching. 15 The hol ding grooves 32 are formed at posjtions

of fset to theessdenef tiiee magritsidd aek I8 WRLRAALeSPedt tHANE LIS

center 11C of the mmin, body 1 s sho i F 0. e extent of the
of f set corrE@ﬁﬁﬁgngocpﬁggéﬁs%gﬁggegepaééﬁmeggzob?BJEhe axi al centers of

the connector 2¢;mpad,t he pnintedrel Frai t11,20 dioar ¢ @8 saayaphscaenmimng
substrate 12. . Therefore, when the nenory substrate 12 is inserted into
the spade 15tdfhe hettrainrpdody oFfltla bk 104 nbr HMOVEhe 2etRfE Rt of the

menory substrate 12 cones into contact wth fhe 1t . t Qf .t ib 44. In
this event,Saépﬁéré§u$?r%ﬁdt%%1§B@§388a2%gfi%%ﬁﬁiig?“%%%eﬁgn%rgféﬁ %trate
being hel d sapdwi,ched sdpsdder D10l gb ngnhat oeves moryhevidiancena® of the
menory substrate 12 into the space 15 is restricted, and it is possible

for erroneossppssertl yhirougb isdenwithésgbyiahwehkeRol FunRg hgFoo¥sen 4 f this
erroneous assenbly is, overl oaked, 0 the wel di u 2 f.

substrate thd@rp¥§556€§?ﬁgt%eggégﬁ%tﬁ%a§8t?8n§ggy§ %%afﬁ% %%%%%ﬁqg'because
the mempsy #4.$Hbstratenl2zadeesnaet tAdvaBRErY thbst thte o dingugrboyes 32.
As a result, this my cause defects in welding of the main body 11 and the

substrate hohdeinfluandet bér &hies vaa agdosisbiini dimenRaeneoAPraRrdh ¢ t he

product wi th Lhe, er1 oneous, 8338 pect to the holding grooves 32, the

memory substrate 12 causes the holding grooves 32 to undergo
plasticdeformatiansoastobesupportedthroughsandwiching.
15 The holding grooves 32 are formed at positions offset
to the side of the rear surface 11B with respect to the axial
center 11C of the main body 11 as shown in FIG. 8. The extent
of the offset corresponds to the distance between each of
the axial centers of the connector 24 and the printed circuit
20 board 23 at the memory substrate 12.
Therefore, when the memory substrate 12 is inserted into
thespace15cmfthemainbodyllbacktofront,theedgesection
42 of the memory substrate 12 comes into contact with the
top part of the rib 44. In this event, as a result of the
25 edgesection42nofthenemorysubstratebeingheldsandwiched
by the holding grooves 32, the advancement of the memory
substrate 12 intothe space 15isrestricted, and it ispossible
for erroneous assembly to be identified by a worker.
Further, even if this erroneous assembly is overlooked,
30 the welding surface 27 of the substrate holder 13 does not

reach the bottom part of the space 15 because the memory



.5 may be hindered. In the above, "erroneous assenbly restricting nmeans" of

the present invention is constructed, which restricts the assenbly if the
assenbly posture of the nenory substrati¢ 12 wth respect to the main body
11 is not appropriate. 10 Next, a description is given of a configuration

of a cap 14 for protecting the connector 24 from damage and from dust

etc. becom ng attached when the external storage apparatus 10 is not in
use. The cap 14 is formed of, for exanple, an opaque 15 polycarbonate
resin injeckig8+patdingdotkensamdidnce wsthsharie allgisgngeeoveal3dd n
appearance fromfront to rear as shown in FIG 2. Wave-shaped finger grips
34A and 34BAsperfeswlng thist iR capss F64 SFEAcLM oS e+ ALY D ion of

attachnent to a de hnent_.from.t t ad:e +f d at
t he surfacebﬁﬁxmiﬁpéigﬁﬁﬂ%$%%%61 %ﬁy?aéga£§§%%€§%h§%§§§%ﬁ?ﬁ%ﬁyEgus?ng

the substratg,holdgp1d8ibs doramd preiduitnwiba thp ddrodeowperdswiliner edge
17 of the space 16 provides a shape corresponding to the peripheral
surface of @&yt he handelbedy as shown in FIG 11, and is provided with a

seal section tightly sealing,the outer per.i -he snai dy,at th
time of install ?i?ﬁ%t%%oﬁﬁe 585§9P3?gsré%ﬁéﬂ%ﬁ%éXeggrgg%%gﬁﬁﬁgegﬁtMI@ ©
penetrati Onaﬂfelg%&eﬁ@diﬁbéhtﬁ;@nvﬂighi:ansEﬂﬁct:h@di, wth 1 dto ues ol gt onshesi de i s

shown in FI gurde 30 ribs 19 for providing snooth connecting at the
si de secti onssenbliyhif stibs tasseeniiol destyscast tiheyiicaerat fueRhEnt<a

e Poeme b B reiges Bt ol R B LOSpLE bRt 51 e
engagi ngy Proj egLipns, 3R and 38 A sy Dvdded atcéhbldureticurdiaeesapf
14 for protecting the connector 24 from damage and from dust
etc. becoming attached when the external storage apparatus
10 is not in use.
The cap 14 is formed of, for example, an opagque
15 polycarbonate resin injection molding. The cap 14 is
substantially symmetrical in appearance from front to rear
as shown in FIG. 2. Wave-shaped finger grips 34A and 34B
performing a slip prevention function during the operation
of attachment to and detachment from the substrate holder
20 13 are formed at the surface 14A and rear surface 14B of the
cap 14.
A space 16 for housing the substrate holder 13 is formed
within the cap 14. An opening inner edge 17 of the space 16
provides a shape corresponding to the peripheral surface of
25 the main body as shown in FIG. 11, and is provided with a
seal section tightly sealing the outer periphery of the main
body at the time of installation to the substrate holder 13
so as to prevent penetration of dust and dirt to within.
Further, although only one side is shown in FiG. 10, guide
30 ribs 19 for providing smooth connecting at the side sections

of the substrateholder soastoguide attachment anddetachment



"5 the surface 13A and rear surface 13B of the substrate h

surface 14A side and rear surface 14B side of the cap 140: ge(r)rggtrj Ege
provide a clicking feeling in the operggion of attaching or detaching the
cap 14 to or fromthe substrate holder 13 (FIG 3 to FIG 6, FIG 10, FIG
<11) . In this enbodiment, 10 the first and second engagi ng projecti oné. 3~5
and 36 are provided respectively at two [ocations. A through-hole 45 for
passing a strap through is formed at the tip of the cap 14 (FIG 5, FIG

6) . The threughs hobe) 4 456l Sroermed sedcné 1y ande it oi dedatt i
1 43 : ddes tip of
the cap 15 %g and a bridging section 47 bridging with the groove 46. ‘Fl)'he
strap can tbher eher epheef a6t ened using the bridging section 47. Next, a

description is given of a neth for assenbli ;
appar at us 10 ofg?ﬁﬁgv%ﬁbdﬂ??féﬁfﬂy DITHIT P g%ir]g%ti%ﬂ?hi&aﬁ%gén%%g?geﬁ rst,

after the surfaces gl the SR 2substoat ed 2 rithe thacsubst fa
i tes hof d 1
are nade tot&%g?e 6ac otﬁer In tﬁe b%ame direction with appropriate or 13

assenbl y5 poshur esrfase Siiowandi nedt Guid,aaehd 3Repdri s GBBEEREES 1P nser t ed

t hrough the 25 substrate insertion thrqugh-hol f
13 al'ong thanei Fher FUREeFoat BweALeVRE ¢HBE CORRERrar T3 BT e oy

substrate 1%a§51?§§13§9d%9rt%,“[%€%%ﬂ§e QPEN ARi B9 fefelithel stihet @t at Nserti on

t hrough- hol €7°25" a "pr edet er m ne anount, the stepped section 41 of the
menmory subsirasetden 8fg comdstanhongdritacapnt § £ BE SETPHEL APTHEIRFH t he

substrate inserti th h- hol i
The nemory SaBsES (15C bayOHILE hPs 36 kS Rt L 53 he e FEe R T
subst ra‘iﬁbggir;%e 'Qa?tQR&%BSndgﬁ%afﬁwﬁré}mﬂtm{@3‘53namds dthepsovidee 11A of

the main are arranged so as to face in the sane direction with
respectively at two locations.

A through-hole 45 for passing a strap through is formed
at the tip of the cap 14 (FIG. 5, FIG. 6). The through-hole
45 is comprised of a groove 46 formed at the tip of the cap

15 14 and a bridging section 47 bridging with the groove 46.
Thestrapcanthereforebefastenedusingthebridgingsection
47. .

Next, a description is given of a method for assembling

the external storage apparatus 10 of this embodiment
20 configured in the above manner.

First, after the surfaces of the memory substrate 12 and
the substrate holder 13 are made to face each other in the
same direction with appropriate assembly postures, as shown
in FIG. 6, the memory substrate 12 is inserted through the

25 substrate insertion through-hole 25 of the substrate holder
13 along the direction of arrow A. When thé connector 24 of
the memory substrate 12 is passed through the opening 39 of
the substrate insertion through-hole 25 a predetermined
amount, the stepped section 41 of the memory substrate 12

30 comes into contact with the stopper 40 within the substrate

insertion through-hole 25, so as to restrict advancement of



.5 appropriate assenbly postures. The substrate holder 13 is then inserted
into the space 15 of the main body 11, and the welding surface 27 of the
substrate holder 13 and the welding rips 31 of the bottom section of the
space 15 are welded using ultrasonic welding techniques. As a result, the
mai n body 10 11 and the substrate holder 13 are fixed together with the
‘connector 24 projecting outwards fromthe opening 39 of the substrate
insertion through-hole 25. At this time, the assenbly posture of the

substrate hol de 1L e eSPeSte 110 the g neibedypdilnt s correct, and as there
15 is no nu?%%lﬁ%%%%%c?ﬁfetmeé% thénﬁfner ribs 28, 29a and 29b and the

restricting rihge:37, t38asanthd8h 32 hé v anbsivaate bplias SUBSPPAPE hol der

13 to within the space 15 of the_ nai bod 1 ot _.r ri.cit t this
time, the etiye RQTOFULSLHRLENE? &W?Qithgnﬁg}é%acﬁgut gfrrgﬁ‘%r@a%srﬁ Sfate 12
is held sangdw ched hgl di 0O+ ,0%ge¥eSn32 1R @¥inded iakcthenbatitthm par t
of the spacg¥a%r8fa9¥ﬁé8§%i%bb%gy ?1. Becaﬁse t he hol di ng grooves 32
exhibit 5 5U§’$}_§§Bﬁ>£@é£¥ Vs shapes, pevenres . VEre stulest (ats ingtlidsy ild e

di mensions of the printed circuit boar 3 itﬁelf Y Eh@tﬂ?”%n§§t%% t he
ul trasoni c Webdi FMeSeoFRA LiNdRstRREIRRFY S O&t NS T4 " PREYext bt of t he

advancenent _of ,the nenory. syh QEEUE S e nbEext BrhdothohasIding
defornationwgidfﬂg:ﬂﬁﬂpﬁ%bﬁgf%é§§%q§2 chaﬁ%es accordingly so as to absorb

the variati gRpsAs] @ frEslbbi t ofnhee aeman p fsubs space 12 agenwhided Yy
positi oned between 30 the stopper 40 of the substraﬁﬁl itgqs
ol di

, ertis
t hr ough- hol elpBasghichucsdbar beeNhbEYe? « 13° dhd" The e%é&%$g§¥§§;32

AN, 30,105 TR Rotsdd e IR 30t al2-A2cbgether of e e vent oo
appar at us 1QenaBdtbhes usefodectioly sulivectsds romatixé emergmg 39 of the
substrate insertion through-hole 25.
Atthistime,theassemblyposture<xﬁthesubstrateholder
with respect to the main body 11 is correct, and as there
15 is no mutual contact between the liner ribs 28, 2%a and 2%b
and the restricting ribs 37, 38a and 38b, the advancement
of the substrate holder 13 to within the space 15 of the main
body 11 is not restricted. ,
At this time, the edge section 42 at the other end of
20 the memory substrate 12 is held sandwiched by the holding
grooves 32 provided at the bottom part of the space 15 of
the main body 11. Because the holding grooves 32 exhibit
substantially V-shapes, even if variation (variation in the
dimensionsofthepmintedcircuitboard23itself,variations
25 in the ultrasonic welding conditions themselves, etc.) in
the extent of the advancement of the memory substrate occurs,
the extent of plastic deformation of the holding grooves 32
changesaccordinglysoas1uaabsorbthevariation.Asaxesult,
the memory substrate 12 can be reliably positioned between

30 the stopper 40 of the substrate insertion through-hole 253
of the substrate holder 13 and the holding grooves 32 within



‘5 unpl easantness with regards to functionality. Further, peeling of the
joining mterial (solder) for the substrate-nounted conponents due to
vibration at the tine of welding and gﬁnage to the sem conductor nenory 21
and liquid crystal oscillators etc. b&ng precision electronic 10
.conponents is prevented, and accurate functions for recording/ storing
various types of data and sound/imges etc. can be ensured. Next, the main
body 11 and cap 14 integrated with the substrate holder 13 are nade to
face each other. At this i'ne, 15 there are no restrictions placed on the
assenbly posRirBainfPadyn #tens. The substrate holder 13 is then housed in

the space 16 thégémsw s Sdaauaiv asshediafy raahi erebetdsAmEed ingui de
ribs 19 and the side surfaces of the substrate holder . 13 if qﬂg
S

( r.to
instal | theacastldmt sbhedsalbsheat Evhofderrr pond Fhapeheths gaqeength of

the cap 14 with respe to the subsir I . deachesa predet erm ned
anount , theaPPP§?tu§n§6seﬁBﬂdt%%g%%?%gf%ﬁ3?26%?%ﬁ%§§5and 36 ensgge.

Nanel y, %thﬁaéﬂéégaﬁEHéggngwﬂﬂpj@é@b@ﬂs3539nfhhet$bdelththeF Fate 25
1 S

hol der ri over the second engaging projection ) to ,push the
cap 14 out wpedsiag asﬁio'we£on$0bmb@@erWagﬁrlﬁ%at(FHESFF?st%%Hﬂ ggg%nd

engagi ng projections 35 and 3 6 enga I.Lh st ime FI G
11. As a re§HPﬁFrﬁﬁé'ﬁﬁépéFﬁoﬁomB?g?ﬁgfa&%%nagﬁﬁgbgigfﬁﬁaf% the substrate

hol der 13 i - QAGCRr T PBe ts@rtikenexiceratensinr 2y e rappbaatds 10 of
this enbod?%en ,J§$£%n?faat?%npts are made to assenbl e mﬁtfﬁg

21,
erroneous (ichgpREAPT icatce)l lagsash| eisost 1l herRr ¥ RS 1 ¥tbst gr%%+%er 13

is mstakenly the wong way aroun ith es t hey et Dohedyrdd, it is
possi bl &0 f o CORBETEN &Y 1Fibp§§v8HgFﬁ2 sf é o€8§ﬁgggﬁbstrate hol der 13 and

reStriCtingrecording/storingvarioustypesofdataandsound/imagesetc.
can be ensured.

Next, the main body 11 and cap 14 integrated with the
substrate holder 13 are made to face each other. At this time,

15 there are no restrictions placed on the assembly postures
of both items. The substrate holder 13 is then housed in the
space 16 of the cap 14 through a sliding action between the
guide ribs 19 and the side surfaces of the substrate holder
13 in order to install the cap 14 at the substrate holder

20 13,

When the slide length of the cap 14 with respect to the
substrateholderlBreacheseapredeterminedamount,thefirst
and second engaging projections 35 and 36 engage. Namely,
the first engaging projection 35 on the side of the substrate

95 holder 13 rides over the second engaging projection 36 so
as to push the cap 14 cutwards so as to become broader, so
thatthefirstandsecondengagingprojections35and36engage
with each other as shown in FIG. 11. As a result, the operation
ofinstallingthecapl4tothesubstrateholder13iscomplete.

30 According to the external storage apparatus 10 of this

embodiment, even if attempts are made to assemble with an



"5 ribs 37 on the side of the main body 11 and the liner ri

on the side of the substrate hol der 1% and the restrictingsri§2a3ggdaﬁgb
38b on the side of the nmain body 11 tg,come into contact with each ot her
so as to enable prevention of assenbly~of the substrate holder 13 to the
.main 10 body 11. Further, even when the assenbly posture between the nmin
body 11 and the substrate holder 13 is appropriate, it is assuned that
there may al so be cases where the assenbly posture between the substrate

hol der 13 and_the nmenory_sub | SadIGf R i
hol : d atwheren tthies event
itis p055|ﬁFJéO’P%OIl%stIli/%?gp?ér%?%%%%ﬁcé%eént mglthe menor y sfbstrate 12vteg ’

fs gearsmitg g;gﬁbs%%aeéim&ae 113 bs Misoikehby idtet wrosectpre Futhe’idface 15

e It possible to avoid erroneous assen
substrate 1Petpethetmathebpainodpolhs A res HIS® %6ﬁ%§%gﬁgégggg+§ of
conponents i s _prevented, . and L frdor &3S «x relrdtanep
assenbl y analbvifﬁ %t FBR qlr{fﬁet Rgd%géz’al%ﬂ %kggtgr%ﬁj@gqgaﬁﬂ%givoi ded. V\lvjtsh
this configusati ef, oRaFh 4@ |of Hind kiang bedyl 13 ame thlenbidsts &3P for the

external storage apparatus 10 of this 25 enbodi nent,  that i I
to the extepsal astio?8geon apparsitdss of GﬁetﬁébFEFQFEdh%r?efFf%ﬁggif?ﬁ$ﬂgared

occurrence of erroneous.ass I a d e I &P
i's reI|ablyr§§6F&§3}n3nalg§I5§%i¥?§yg§§ ?ﬁgt%§o%%%?'%€e§?%2?22223. 300$ﬁ2£:

is a.tendengy fioy & oper &t b one £+ akt esheaghanthedesackisnga N&xke t o and
fromthe main body. substrate hol der) 22 to becone re i?Ii%%I as thgn
conponent s p&eaﬁntsmahbémﬁsa@me@fﬂjétéﬁPﬁFﬁ@t?éwpggg‘%gﬂﬁﬁfneﬁ%? as a

result of formn recessed curved surfaces at the left and ri ght end
_ s 1la
and 11A0 of Lokl ﬁ&rn body 11 and providi ng wave-shaped fi nger grips

Further, even when the assembly posture between the main
body 11 and the substrate holder 13 is appropriate, it is
assumedthattheremayalsobecaseswheretheassemblyposture
between the substrate holder 13 and the memory substrate 12

15 is not appropriate. In this event, it is possible to restrict
+he advancement of the memory substrate 12 to the main body
11 using the ribs 44 of the bottom section of the space 15
so as to make it possible to avoid erroneous assembly of the
memory substrate 12 to the main body 11.

20 ‘Asaresult,erroneousassemblyofcomponentsisprevented,
and degradation of products due to erronecus assembly and
variation in the quality of products can be avoided. With
this configuration, particularly striking results are
demonstrated for the external storage apparatus 10 of this

95 embodiment that is small compared to the external storage
apparatus 1 of the related art (FIG. 23), the occurrence of
erroneous assembly caused by the smallness of the components
is reliably avoided, and reliability of the product is
increased.

30 There is a tendency for the operation of attaching and

detachingthecaptx>andfromthenminh@dy(substrateholder)



*5 34A and 34B at the front and rear surfaces 14A and 14B of the cap 14, it
I's possible to suppress deterioration of the ease with which the cap 14 is
attached and detached. Further, as thes,fonponents become smaller, there is
the fear that the strength of connections is insufficient due 10 to the

Jd owering of the soldering surface area between the main body and the
substrate hol der. However, according to this enbodinent, not only is there
a wel ding action between the welding surface 27 of the substrate hol der 13

and the wel ding fib i R put he, gaine hasipckbnisibealse amaléast 15 part
of the re\évtatr? (i,ot%l%r?g S %2%3% 38auand 38b constituting the "restricting

sections" ofoddiespr asedtdingent ton soemapdinedst apar £eeR TRt FPREADF| bs 28,

29a and 29b on the side of the substrate  halder ,13. g Logf unction
as wel di ng re¢epsed @y ed ﬁPé§éﬁFSaaFe%Eﬁtjie T Fﬁdcgﬁﬁggtﬂyggr ength. 20

Further, the liner ri AN 2901 800 & ha verhsiabaidef i g der ipisde 13
are forned ?ﬁ%gﬁggggiPﬁgxgﬁ??ace %3A %f ?%e substrate hol der 13 and two
on the rear3surigees 48t e niwdrer arsd deaersunissesorfdd a8h 1Fedf ore be

used to confirmthe front and rear through visual nf i i Fais is
ef fective 2Bhé¢rcamlddti i by RCh%Slfkﬂo‘httoaﬁag%ﬁ?Smﬁee%&?h‘%és%‘légd;f T3A and
rear surface_13B of, the. hok deg JdBcisnhsSabiect@sidchedl fferent
pai nting ore%??hY%E%,Qgﬁgggéééa%%%rgve operability. FIG 12 shows an
exanpl e of applptichdhe s:extrenabmsoneage bappe smad 10, ofNERe BHRE

configuration to an auxiliary holder 30 50 equipped w 3. SR e
ext ensi on fGaeri bhat etlee rebreRItRCE PUARYF O Szfsl'hlensa%%]]acllary hol der 50

o SO P By P ORE R 5 0% pafaselad hpamectioa yonmdrer, of o
with respeghihOpbhe SrEM B, siinsorahe chiolder extererd T stasterieding to
this embodiment, not only is there a welding action between
the welding surface 27 of the substrate holder 13 and the
welding ribs 31 within the main body 11, but also at least
15 part of the restricting ribs 37, 38a and 38b constituting
the "restricting sections™ of the present invention or at
least part of the liner ribs 28, 29a and 29%b on the side of
the substrate holder 13 can be made to function as welding
ribs so as to prevent a reduction in connection strength.
20 Further, the liner ribs 28, 29a and 29b on the substrate
holder side 13 are formed with one on the surface 13A of the
substrateholder13andtwocnltherearsurface13B.Thenumber
of liner ribs formed can therefore be used to confirm the
frontandrearthroughvisualconfirmation.Thmsiseffective
25 in identifying the front and rear when the surface 13A and
rear surface 13B of the substrate holder 13 is subjected to
differentpaintingorpminting,soas1x>improveoperability.
FIG. 12 shows an example of applying the external storage
apparatus]l)oftheaboveconfigurationixaanauxiliaryholder

30 50 equipped with a USB cable extension function referred to

as a "cradle".



"5 apparatus 10 is inserted with the cap renoved. Terminals connecting with
the connector of the external storage apparatus 10 are provided within the
insertion section 52. A wi ndow 52a i szgrovi ded at the peripheral surface
of the insertion section 52, so as to partially expose the surface 10 13A
.0of the substrate holder 13 to the outside. By enploying this auxiliary

hol der 50, use of the external storage apparatus 10 and a personal

conputer is possible wthout providing a direct connection between the

external stor eel%%%g&ﬁ%g, %?l&%d slohes RefSYIRld #eERW €SB dioXSdaortd

Enbodi nent) FlI show a second enbodi nent of the present

i nventi on. %)Ho&rﬂ? €5 AWdIgectierd kons WSB mesgondi agers el G Sdnbodi ment
descri bed above are given the same nunerals 5 and alggéaé];l%& dgsgription
thereof is anittredl Aengi ah theekixt@p $HcGY ge”&ﬁ%%ra us of the first
enbodi ment descri bed above, . an exter St Qt age rappanaldi$a16G wmfradsd s
enmbodi ment F%Seﬁﬁﬁrgé’e?}%@f dgu%iﬁi‘bogg{%ﬁﬁ%gﬁory substrate 12, substrate
hol der 13, gg?agaguyg_oa@g tihe creralr wi2h siiestaeat e dmowashpriesdd 6t 5

t bo

printed circ ard 23 mounted wth a sem_conduct ot ry, £. and a
connect or 2éoasecanngxtwiiial ther merNeEdineCtor | &thg§39| ns%%rrt cul ar,

in this enbodi nent, t rinted ci j.t.+ 4bo 3skbsthighnegeisPormssz o be
br oader wi dﬁﬁW§étPﬁaﬂ8t%¥? p%moc%é%ﬁ"elttfhll?ls?hgn%ogi ment described above. On
the other hangd, .gui,de25€¢ti BREv8dedbitwiha phrthhehal 2dutdtee Ml Fight

edges of the printed circuit board 23 of the , nenory subs t gage
are forned anseheibef seahtionitht SSPgetSrd %‘ﬁ@sfu%égr%%%%;erti on

hr ough: hol € .25 of  Lhe substral g fialden 313c( ERG chdeifleG 15) . The guide
Byemployingthisauxiliaryholder50,useoftheexternal
storage apparatus 10 and a personal computer is possible
without providing a direct connection between the external
storage apparatus 10 and the personal computer.
15
{(Second Embodiment)
FIG. 13 to FIG. 17 show a second embodiment of the present

invention. In the drawings, poxtions corresponding to the
first embodiment described above are given the same numerals
90 and a detailed description thereof is omitted.
As with the external storage apparatus 10 of the first
embodiment described above, an external storage apparatus
60 of this embodiment is comprised of a main body 11, memory
substrate 12, substrate holder 13, and cap 14, and the memory
95 substrate is comprised of a printed circuit board 23 mounted
with a semiconductor memory 21 etc. and a connector 24 as
an external terminal connector (FIG. 13).
In particular, in this embodiment, the printed circuit
board 23 is formed so as to be broader widthwise than that
30 of the first embodiment described above.

On the other hand, guide sections 61, 61 with which the



‘5 61, 61 are formed as |iner iti
( grooves formed at positions of f s
afg[hsg{ﬁggfiéﬁBorﬁgBeL?ﬁgegg t? the central axial |I|ine 39C (F?Ei ag)t?ﬁ a
at one d of the substrate hol de
lgéafgﬁsof1BhgfoIL2eéonﬁg£{gfpgzds ;o Lﬁ di stance between each o¥ gﬁé lQ?al
_ _ and the printed circuit board 2 i

ZﬁgglfgfeGié ?1 have a function for guiding the advancenent of3ihghﬁegglde

owards the substrate holder 13 in the case that the assenbry

posture of the nenory substrate i r i A
?ﬁgzﬁgaée_hb?ﬂ%raW%P”ﬁﬁg%gggfé,Ogbéﬁéﬁ?ét égﬂ%%§F31@2332532?20%2ﬁ?§ﬂ5 the
T st v lmaans L

_ at asse i
engagi ng of 51 bes FBrBEys SbSbeate> T e gicaetuERPRRREoEE TEE s not
20 pglet_ ei: goen ends of Eae %éi ggnge%i 615) 6%k @uwérwb’wﬁdrks 0
12nPs enle eyt 54t RS19RE ea f aéseﬁ%ly with the menory substrate
2 e B T e gthed dhanthet i cguisderssabdmisrosly 90eH S O ed

( narrower, 25 w [

(FIG 13) okt haepriatreducifacai L3BboaEd 2@8@%%¢ﬁ%$PH%%Q%%ﬁfﬁgfqﬁff i;on 41

closed end 62 so as to -restrict th
: ) , nr S ; i
further. Asliaer@86l{F1¢ndextent n%?%%%F%%HO fgﬁgﬂﬁgﬁigggggdggﬂnga

the opening 3% s QMg anbal-dhe i
i : rRkRlr ate hlderxtint sof
this embodi f8ft °% R& connactor 24 is assembl ed to the g% gguiﬁigfﬁéFed- )

cert

prese 11011 sy g st ecpissaues crof i g IO rken 1o

wor ker. 18s @1 49\ CONRAGGT t4e aﬁ’éﬁ%?‘)? ul%‘ts%%reahgi%ﬂﬁ%l peegeavan of a

substrate s assenbled to the
The guide sections 61, 61 have a function for guiding

the advancement of the memory substrate 12 towards the

substrate holder 13 in the case that the assembly posture

of the memory substrate 12 is appropriate with respect to

15 the substrate holder 13. Therefore, even if the memory
substrate 12 is inserted into the substrate insertion
through-hole 25 back to front, it is possible for a worker
to identify that assembly is erroneous pecause engaging of
the memory substrate 12 and the guide sections 61, 61 is not

20 possible.

Open ends of the guide sections 61, 61 are formed with
comparativelybroadwidthsandeaseofassemblywiththememory
substrateiuzisensured.Ontheotherhand,theguidesections
61, 61 are formed with widths that become gradually narrower,

95 with the stepped section 41 (FIG. 13} of the printed circuit
board 23 coming into contact with a closed end 62 so as to
restrict the memory substrate 12 from advancing further. As
a result, the extent of projection of the connector 24 from
the opening 39 at one end of the substrate holder 13 is

30 restricted.

In this embodiment, the connector 24 is assembled to the



.5 holder 13 in an appropriate mann
_ er, the nenory substrate 12 an

zgﬁﬁégﬁgf gzlaf[hlfegggggetln:ﬁgral due to the press-fitting act?on of the

( o] e openphg 39. Support sectio 18 f
supporting the outer peripheral 10 su%?ace f " ’t

_ _ _ t he connector 24
at a plurality of locations (in this o o borton
] rali _ exanple, three on the top and
2gnn22?o:n;hde'?ﬂge of the opening 39 so as to restrict inclingtion bggtﬁﬂl
Wi respect to the opening 39. These support sections 18 are

formed in a straight_ shape (draf an i
, “af, toF f iegfstine wi
the outer p@P?%h@gaﬁgzﬁ?%?ﬁ & %&%tﬁﬁg'cghﬁég%%épggéeeﬁf;ﬁggg?%er ﬁgagntPhe

edge sectiop 42 at Jthgsiidg o vkee pbher, tod eof ntiHes EHELN [
;grned at tﬁ% %bof%on1paﬁi%%f tﬁ% S ace‘iS gf tﬁz fﬂ@ﬁzgg 1% %%ietéz e
asggzgf 2? g?sghbgg Eﬂwtﬁﬁ{yﬁnuaﬁaQQ3¥§t4@“c835?iWﬁ??ﬁﬁ'the aerf%%g%us
A steppgd gzééégaé%%rggﬁgﬁff%%5%%§%§Bf%?ﬂ%€%%%§%§$ﬁpt6F{§b ?ﬁﬁbtfﬁﬂé +)
A Stepped sett { . . ers of the edge 42

bEPE g%r?%gﬁbgﬁﬁ% P&@ﬁ@ﬂét@gnamméﬁwﬂﬂﬁenemOtNoﬁvbSEFébﬁéﬁzsection

65 forne € om
_ part of the s j
and the surfage sabsteoatenghoheenellf nfaqBE gai% Eg\ﬁﬁ{ hgﬂ?ﬁe”ﬁ%%ﬁ%’y H

grooves 32 of the first enbodi ne abov |
g LS o '
posi tioned offset IFbEADIt Dkt o[?hghgic e@?é‘{kﬁre%réeﬁftgﬂﬁiﬁee@i%gp?ﬂzhdt(:aﬂe

gﬁLglaﬁfptFr %%il Csef the main body 11 and are configured to have the

i a -Sifapés but does not support the edge sections. of th

gfgg;g argfar$tgF@gﬁthggu@hismmdﬁiéﬁrnguppﬂﬁﬁ%m91%%§o ﬁgﬁhgﬁgléﬁﬁﬁg%7 ©
( of the bottom parts of e_gr S 32: i i ’

t hi cknedg ofsunfigeepdinttdf &% qtqﬁmﬁéﬁ%ﬁg %?%ggdt%% iu g??ﬁ?ée%g?geﬁolghe

locations (in this example, three on the top and bottom} at
the inside edge of the opening 39 5o as to restrict inclination
of the connector 24 with respect to the opening 3%9. These
support sections 18 are formed in a straight shape (draft

15 angle 0) soasto fit tightly with the outer peripheral surface
of the connector 24.

On the other hand, the edge section 42 at the side of
the other end of the memory substrate 12 is formed at the
bottom part of the space 15 of the main body 11 so as to advance

20 to slots 64, 64 of the ribs 44 constituting the "erroneous
assembly restricting means™ of the present invention (FIG.
16, FIG. 17). A stepped section 63 (FIG. 13) formed at both
corners of the edge 42 constitutes "clearance" for preventing
interference from a stepped section 65 formed between the

25 bottom part of the space 15 of the main body 11 and the surface
of forming the welding ribs 31.

As with the holding grocoves 32 of the first embodiment
above, the slots 64, 64 are provided positioned offset more
towards the side of the rear surface 11B than the axial center

30 11C of the main body 11 and are configured to have the

substantially V-shapes but does not support the edge sections



*5 and the main body 11 are wel ded i

> : , a fixed cl earance a [

_p:';}[/vegp EEZ e(rzlgg sections 4 2 of the nmenory substrat e(glg) aE::I !t?]ef ggmagm

part _of 1he gxa vles 32. The size of Ur;g gap DI is not particularly limted

ARSI O][rptﬁ is to be approxi ely 0.1mm 10 As a result, chan ee

| pern‘ittgd 2 e menory substrate 12 due to heating at the tine ofg

SubStrate 12 1o be alleviated. Furthor. there is no rattling of the u

zﬁgstrgte 12 because the connect 4e1'r2:s ttsrzﬁez;;e)ﬂlt ;hr:gywrﬂac}”r;'lr;ég b e Sorar”
end of 4heekubRt B hol et %atfz%r ough ~press-fittin Oloenlalngo39 !

poss Bl "o allgylate, s oxs.ohn, rhe mimbpycsuborsite thaien et
Porce 1 actind B eoivect o 34 becauge chane Locuuatugs o the

the substrate holder 13 is rm Danaase-
( . tted. 0, st
conponent s &hd Eﬂéls@?%fétqlﬁr?“@‘f% E]Sﬁkgc%?hg portt?lgngaggﬁﬂtbﬁﬁ;?ﬁ?% °d
THEre is

ebrithe Fi R o Sh S RS AT ﬁ@“@“°ﬂ§aﬁéﬂpé.!gvé§@a; -
O 0 )
within the rangeradd bhewgap tie aﬂ@@@ecc?dfﬂ?eec& r?% Y}Eegméénéﬁgct orsr%@%eloza USB

port of a conputer etc, However, the { ened
appr oxi mat elg end| ke baﬁBOPSPQEEoﬁ%aE?gSg %Ogégfig%i[ng aﬁ?’gﬁl d()jietl's?)

Cess fitti

prece 1111 M, P, 1S peanBsctoc,2drapdashecoseny ngloof bl GG Fhe
: , I ng and an unnat ' i

attachnment anpd pRetagherimaits liyotll -.d8Hveyed to the usgiél 2f7e((a[|_|hin?ddur| "

FHP?gIgEggéiEéﬁ%ségJég%ﬁégzggg?gg2@%%@eeféﬁ%ﬂﬁbfsiﬂé@ﬁﬁm&@p@ﬁbBUsat&lO of a
of the ext erlrbaldu%t&l; @ +ting at the timelc?fn-use :!L_Iserp%rmlzilt%edlgolascgr !a?rq vi ew

extent so as to enable stress of the memory substrate 12 to

be alleviated. Further, there is no rattling of the memory

substrate 12 because the connector 24 is supported by the

15 opening 39 at one end of the substrate holder 13 through

press-fitting. It is also possible to alleviate stress of

the memory substrate 12 when external force is acting on the

connector 24 because change in curvature of the memory

substrate 12 within the groove widtn of the guide sections

20 61 of the.substrate holder 13 is permitted. Damage to the

substrate mounted components and destruction of connecting

portions can therefore be prevented, and protection of
recorded information is achieved.

There is possibility of pack and forth movement of the

95 memory substrate 12 within the range of the gap D1 while

connecting the connector 24 to a USB port of a computer etc.

However, the gap Dl is extremely small approximately 0. lmm,

and is accompanied by 2 sliding action due to press-fitting

of the connector 24 and the opening 39. Rattling of the memory

30 substrate 12 during handling and an unnatural feeling during

attachment and detachment is not conveyed to the user.



.apparatus 110, FIG 19 is a perspective view of
. _ t he ext
apparatus 110 when viewed with a cap 114 renoved, FIG erz(r)\a: S Zt orage

<ross-sectional view showing a structu for su i
_ ( orting a ne
112 with respect to a first 10 main bo% 121, FI %p 21 ig a siggry substrate

cross-section of the external storage ap i

) ( _ paratus 110, FIG 22 is

ggr_spectl ve view of the substrate holder 13 as viewed fromthe f?ont FI G

2 flrgn? Vipg\rlvsgfeci |hvefy| ew of the sanme as viewed fromthe back, FIG 24 is
i he first main body 121, FIG 25 is 15 a perspective vi

of essential portion of the first main body 121 as vi eweg frgrenci Ih\éeb\élcﬁw

FIG 26 is f’{tTHgEépﬁﬁEngmergW of a nenory substrate 112 and substrate

hol der 113 i'h an assenbl ed state as vi ewed
: _ fromithe front i
er spect i ’ A
perspective vi en®f thetsafECas3yiewed 3 P PAcK OHE %@%aﬁsa

per spective view show ng.a substr I i f i
221 s;a_par at 840 pfGt 5 lgg 8m§8§f‘fn§f1?yBgb?gée%%gggggeé??sgtg?gsv (r)r:call '?thdy
ssential portigp.of Fhe, subskrat eihel derewl k& ariee teretérnat FePFBSdy 121

in an assenbled "state, FIG 30 is a perspective vi i {
mai n 25 bodyppakaand 1he, mEfor § Isupst P&Fégfﬂ‘ié’@p‘é}r%‘%,’veoi]%\greggxé%g?élrZt

perspective view of the essential ti e b ¢ i
by 551 Snawecaotnobne iy SunEBPar Rl WPt et el L
and’ r emovi né%’é 2Olrorg%;r@ggggf,%_nglge\tﬂghglrllgsﬁeat BPgWﬁhg P ! PAserting
om

zipz)pz)ar at usd EWQpand i G redoiry aupsitspset e Vit gétsggg:gl:gﬁgg;glggsgody 28
122 \é! ?rgﬁ fromthe front, i'1J'h ext er Q’ﬂiesé Apparabest He 8x@k rhhls

112o i gt mestneBARYilded RPN oF B mal nrg%gy 111, a nenmory substrate

, a substrate Okﬁgar%%%sawoa £8p. 4.1 swiat et peoai ne bollgw BT Eepei ng

conprised of"ac tion of the first main bodg .
substrate holder 13 as viewed from thé front, FIG. 23 is a
.perspective view of the same as viewed from the back, FIG.
24 is a front view of the first main body 121, FIG. 25 is

15 a perspective view of essential portion of the first main
body 121 as viewed from the back, FIG. 26 is a perspective
view of a memory substrate 112 and substrate holder 113 in
an assembled state as viewed from the front, FIG. 27 is a
perspective view of the same as viewed from the back, FIG.

20 28 is a perspective view showing a substrate holder 113 and
the first main body 121 separated, FIG. 29 is a partially
broken perspective view of the essential portion of the
substrateholder113andthefirstmainbodylZlinanassembled
state, FIG. 30 is a perspective view showing the first main

25 body 121 and the memory substrate 112 separated, FIG. 31 is
a perspective view of the essential portion of the back of
the first main body 121 shown with the memory substrate 112
fixed to the first main body 121, ¥IG. 32 is a perspective
view illustrating the operation of inserting and removing

30 a memory card 200 to and from the external storage apparatus

110, and FIG. 33 is a perspective view of 2 second main body



*121 ‘and second nmain body 122 (FIG 18 to FIG 21). The nmain body 111 and

the cap 114 are formed from an injection nolding made, for exanple, of

col ored opaque polycarbonate resin. TE first main body 121 has a space

115 10 for internally housing the neno § substrate 112 and the substrate
-hol der 113 (FIG 24, FIG 25, FIG 31). The cap 114 has a space 116 for

internally housing the connector 124 (FIG 21). The nenory substrate 112
is conprised of a printed circuit 15 board 123 and a connector 124

provi ded at an edge portion_. of O&i end as an external connection term nal
(FIG 20, FL& vagyed BT BnhREt 519100 for card use to which a menory card

200 descri bed %ﬁ(gleé}{{%&&nr@p&%ﬂgé sapmurdtecs atl® olrtlEee LI T he
12.

menory substrate ectroni c conponents s as 20 I sonductQr  menory
of flash nengryogpeisaddueiyky af &M &Pgﬁsﬁttﬂc.? g méﬁﬁ‘ar enot shown, are

mounted on the rear surface si.de af gqggx@gbﬁifﬁt@dﬁ@in%mdy
connector 1232,i& Edﬁ%?d?riast(?dhfﬁdﬁﬁt%?’ téaltgl?h as 'stainless steel etc. for

connecti ng opput er and. pard rhekakogBuhpokan, ofittte £1Z5tpPaial PRy of
connection ?&ﬁnﬂ%éfig %rrayed internally. In thi§ en‘?ggi n%rii t he connector
124 is confijgur eghd &econtiomminoboadyUSB2( Ukt Fer $81 *8efi'dl" Bus). The
substrate holder 113 is forned_qf, for e, 18 a£0| psefe®r feohoahess
transparent pol Fogr Beaat @Otdéfsﬂlﬁ 36 rﬁh:e)étl n ol di ng. In this enbodi nent,

t he substrat.e .hol. der i opged i Fex skapeplaat ofs cubsietht PRRAYE
symet ri cal %%cntlé_jﬁlpéé%%%%ééfrom fro_nt to back. A b{'s_lt rsaé%dlarlseeﬁ&ig)on
t hr ough- hol %&ﬁﬁ;:jﬁoﬂa{mmbbmg.t’hlrl@u"{}WS%EaFrEr%‘P‘}y FEte 712 i's formed

within the substrate holder 113, (Fl 2 I Bt 28) andheheveral |
length af tHomsubsterralhol BeRS118 ghies%sehé)rr?ersthan the overall length of

the nemory substrate y.jqer 113 (FIG. 24, FIG. 25, FIG. 31). The cap
114 has a space 116 for internally housing the connector 124
(FIG. 21).
Thememorysubstrate112:hscomprisedof;aprintedcircuit
15 board 123 and a connector 124 provided at an edge portion
of one end as an external connection terminal (FIG. 20, FIG.
30). A connector 120 for card use to which a memory card 200
described later is connected is mounted at a surtface 112a
of the memory substrate 112. Flectronic components such as

90 semiconductor memory of flash memory etc. and crystal

oscillatorsetc.,whicharenotshown,arenmuntedcx1therear
surface side of the memory substrate 112. The connector 124
is comprised of metal such as stainless steel etc. for
connecting a computer and peripheral equipment, with a
25 pluralityofconnectionterminalsarrayedinternally.Inthis
embodiment, the connector 124 is configured to conform to

a USB (Universal gerial Bus).
The substrate holder 113 is formed of, for example, &
colored or colorless transparent polycarbonate resin
30 injection molding. In this embodiment, the substrate holder

113 is formed in a shape that is substantially symmetrical



*112 tontaining the connector 124 and is fornmed so that the connector 124
and an end of the printed circuit board 123 of the nenory substrate 112
project fromthe openings of the subgé’{ate i nsertion through-hole 125
under the state that 10 the nmenory su rate 112 is inserted through the
Substrate insertion through-hole 125 (FIG 21, FIG 26, FIG 27).

Further, a flange 127 is fornmed about the periphery of the central portion
of the substrate holder 113 (FIG 20, FIG 22, FIG 23, FIG 26 to FIG

29). The flange 127 is 15 confiqured a el di agpEtbate bheseatdégmnat ed
with an opein empbdayapEet REOR rf§gnﬁa?5r? ;Do y}wi21 by ultrasonic welding (FIG

20, FIG 29). A cut: $@CEL oM J2dse ang thubught tBeoudrrr v BASSLEATHED  at
the front and$¢ar %ﬁ%&ces of the first main bod 1 t cap 114
1550 e gt

partially exppse EBemsurdfceiofthcheubabsakathoHif out’si de so

as to forma wi ndow enabling vieuw of ..t i (pak rAeRDR Y1 GebSiyAte 112
from out si d22, (HIG 238, Wﬁovﬁaﬂ %gngﬁ’h ‘E‘f&k@zg EG 30) . First

engagi ng. proj ections vizdad1ahganpbfr ghe tyermdry colstortat 25
Che outdr ShTReet oI (T (s Pace "ol dor 313 (FIG, 19, FIG , 22, FIG 28,
FIG 26 10 [ & 28121y seoontbreragigimg 24procedsi 5AETEA0TC shdwn)

corresponding to the first engagin roj ect] 30; Ak SiPrsvieedias the
i nsi de surfaceneftohel2gapndian em% ‘Pfr@%‘e %Prgg%&ond engagi ng projections

th 30 with h igmecaf firostiahd iopentingssabsthat
ol der a3 50nE e ey g B e e 1o s > pech

Next, "a descri Eti on is gi ve{_j {;é)é &n chani sm
f or positiQpi,agratheimesREyosubstpagh-bedewlth PBRESBECE Eo AL I TSt main
body 121. The nenory substrate 112 is .insert I nt bgedifigstrabe 5 of
arrow E10n Eh& mgfowyt Aupetpate to” ttd Wgtregféﬂlr%ggrti on

insertion through-hole 125 (FIG. 21, FIG. 26, FIG. 27}).
Furthef, a flange 127 is formed about the periphery of
the central portion of rhe substrate holder 113 (FIG. 20,
FIG. 22, FIG. 23, FIG. 26 to FIG. 29). The flange 127 is
15 configured as a welding rib to be integrated with an open
end 117 of the first main body 121 by ultrasonic welding (FIG.
20, FIG. 29).
A cut-out section 121s and cut-out section 1l4s formed
at the front and rear surfaces of the first main body 121
20 and the cap 114 partially expose the surface of the substrate
holder 113 to the outside so as to form a window enabling
viewing of the internal memory substrate 112 from outside
(FIG. 18, FIG. 19, FIG. 24, FIG. 28, FIG. 30). First engaging
projections 130 are provided at a plurality of locations at
95 the outer surface of the substrate holder 113 (FIG. 19, FIG.
22, FIG. 23, FIG. 26 to FIG. 28), and second engaging
projections (not shown) corresponding to the first engaging
projections 130 are provided at the inside surface of the
cap114.Thefirstandsecondengagingprojectionsthenengage

30 witheachcmhereﬂ:thetimeofinstallingthesubstrateholder

113 and the cap 114.



t hrough-hol e 125 of the substrate holder 113. In this event, the connector
124 positioned at the front end as viewed from the insertion direction of

the nenory substrate 112 projects by a predet ermi ned projection anount
outwards from an opening 10 135 at one gnd of the substrate holder 113
(FIG 20, FIG 26, FIG 27) . A stepped section 137 for restricting the
extent of projection of the connector 124 with respect to the opening 135
as a result of making contact with the flange 127 of the substrate hol der

113 is provided at the_ outer peri r: for dRelhenrenior sobst ianhendg 12
(FIG 20, FIG Bg¥t, prdfgsctin %%E?gé)é’g%l%l are forned at the rear surface

(the surface,q [ Jiacd g 1tirew st rppespessT ttioohh e IFA Wt MERE ﬁ’é%ry
substrate 1%?)‘3%%#&?%% 519190ange 127 of the substrate holder 113. The
projecting sunf. aces 131 are fornmed in positions 20 so as to nmake contact

with the stepped section 137 if the i QR +ely 88 ne @i rebeimenory
substrate 112 wIPR PYEEE SIS HHE 34 s{$g%lés ‘hol'der 113 being appropriate

(FIG 27) an gggwr%alﬁbg@@gag@W\Mthhrébpeste:p:peuesndmstmﬁtl%?nﬁﬁrﬁﬁém
directio g5senb y belng erroneous (a di rec%i ogg\gnege ttthSS frept and 25
back are reversadh-Hald he5ob hethehanstgat 8 gt doves “119" TS Faki ng

slidable contact with the_outer. peri Ly S0 TRRRY ¥ s Skhsiddtfer ol 2
housed in t@%@@@@ﬁ&f‘:@rh%?gé?oﬁ]l %rbg(g%ttgﬁéuj? de the advancenent of the

menory substrate 1 k idednalf the énémnenbstrbieel b PO 9%t mai n
body 121 (FI%}e QE,S%%F%\O%B%P%I Thg gui de grooves 119 ar%forrr{e%eq,;ir{' bs
144, 144 for%@g e Bt & el e & priotp B OPHMYHEN CBRH AT 5 T Ak TR T st %i n
body 121 . an

are formed at positions t i derd, tde, ress.
surface 11)21I3L35oﬁa0%%n??%logx'?%? ?‘i?’%%@%%ﬁ% %épc%%gelf% steE mai N body 121

(FIG 24) . %%egﬁﬁé :ﬁ)e ofy g#@%ﬁéé%@ctﬁg@fﬁBS?)@MsreStﬁitht@@be?a??é%e%‘étvveen

each of the rs o e connector _
of projection of the connector 124 with respect to the opening

135 as a result of making contact with the flange 127 of the
substrate holder 113 is provided at the outer periphery of
15 +the memory substrate 112 (FIG. 20, FIG. 27 .
pProjecting surfaces 131 are formed at the rear surface
(the surface on the side facing the stepped section 137 of
the memory substrate 112) of the flange 127 of the substrate
nolder 113. Theprojecting surfaces 131 are formed inpositions
20 so as to make contact with the stepped section 137 if the
direction of assembly of the memory substrate 112 with respect
+o the substrate holder 113 being appropriate (FIG. 27) and
not make contact with the stepped section 137 if the direction
of assembly being erroneocus (a direction where the front and
25 back are reversed).
On the other hand, guide grooves 119, 119 making slidable
contact with the outer periphery of the memory substrate 112
housed in the substrate holder 113 so as to guide the
advancement of the memory substrate 112 are provided at the
30 inner surface of the first main body 121 (FIG. 24, FIG. 30).

The guide grooves 119 are formed at ribs 144, 144 formed in



*124 and the printed circuit board 123. \Wen the nenor [
asEeaned to the first main body 121 back to front, ¥hzugfhgﬁtgnélgdbz
{the end on the opposite side to the side of the connector 124) 142 of 10
the menory substrate 112 nakes contact 3hith the rib 144 so that
advancenent to within the first main body 121 of the nenory substrate 112
IS restilcted so that a worker can recognize erroneous assenbly. In the
above, "erroneous assenbly restricting nmeans" of 15 the present'invention

is constructed which restricts the ass ly_i
nmenory substhateigizitwiath thespeer ?BatﬁgPﬁ¥§§§*%§?ﬁ§§§ §P§§%@?§tﬁgﬁ of the

appropriate. Furthe L0, thi s, anhod] e i f
substrate h@flﬁe?rﬁléé%n?% atr]de}ﬁject Sig{gf%gffs{er&sfésngﬁﬁbbbzgﬁlmggthglmﬁr the

restricted Ry, pekinm BaEhoaf a tdnthendangadury 1 '

113 anq t he -%irst mai n bodya121 asgﬁﬁg?r' IFE§§%§2;fEéNE§b§§£dF%l%O|der

ﬁg?ﬁlglgalhhpdgtlbhe(EﬂG{tﬂé)hiE@elﬂﬁ %?tﬂﬁé%%ﬁip 5f r|%§ %iﬁ oPgtE% first
ody 121 o flttl ng%ﬁfi\%éﬁ%%ch?éf £§%%g<][i%f10@énﬂ@& bhatheacpnngetoron 128

h’
formed sb as$"BFIGiGES at “one si the rear surface of the flange

127 of theqsybstatechel 1 frd [ i [
Uil s gui de &?goéghi%ge(%rdﬂkealal&bustlbbardslﬂénned at a starting end of

|G 24, FIG 29) _. ittt i i
fp&gﬁd Py br oad@hiength¢ mqmoﬁﬁaﬂﬁﬁﬁ§Fa§62éﬁﬁ:ggigéééﬁ%} .%%ﬁ%hgﬂglggggie
W dth of ‘the starting endof ong.afd nengubgeedragyamdsla ns sadr esul
) en é e suB§fatec32-hol T ff% i's such that the surface 113A is faciné

pwards Wi th s espRGh tkosthe Ebr she ned de boflyt He? Lonnee tiote 18dnf ade P21A

facing upwards as"shown in FIG 28, attachnent by i i i i
, i .
and whenot hetsurfeace vl $8Rstaess dodnakas, CoB-at é%ﬁﬂgﬁ%kﬁgjf%ééggﬁghbgg’

not possi bl e. s . ;
that advancement to within the first main body 121 of the

memory substrate 112 is restricted so that a worker can
recognize erroneous assembly.
In the above, "erroneous assembly restricting means™ of
15 the present invention is constructed which restricts the
assembly if the assembly posture of the memory substrate 112
with respect to the first main body 121 is not approprizate.
Further, in this embodiment, the assembly direction of
the substrate holder 113 with respect to the first main body
90 121 is restricted by making each of the bonding surfaces of
the substrate holder 113 and the first main body 121
asymmetrical respectively.
More specifically, at one of the ribs 144 of the pair
of ribs 144 of the first main body 121, a fitting section
25 (clearance) 129 that a projection 128 formed so as to project
only at one side of the rear surface of the flange 127 of
the substrate holder 113 fits into is formed at a starting
end of this guide groove 119 (FIG. 24, FIG. 29). The fitting
section 129 is formed by broadening .( for example,
30 approximately 0.5mm) the groove width of the starting end

of one of the guide grooves 119. As a result, when the substrate



‘I'n thi i i

sectigz i;gnggﬁétpPe rib 144"on the -side that does not have the fitti
section 129 ©0 tL utes the "restricting section"” of the present "o
appropriaie asn an menory substrate 112 is assenbled using an 10

it g functionS$ y posture with resp%%t to the first main body 121
groove 119 as deggryggdngggcg SggSt{ﬁ;S Sﬁg oy uberr ot thg guiaea
substrate holder 113 are inserted through tEgng;gczu?igrgEetﬁézf?pgttggin

body 15 121. The gui de nechan
: _ _ sm_of , the r i ;
to the firshohdén bodlyislBZuGhs tBS‘ttal‘L'Hst‘f”r%g%né% hgig%r% g?c%?:gfiug:feiigzlgefthe

cut - out i : .

OO oA boF g 'Sl i daly 1220 il HIgEEEBEE K 113

28). 20 Fir i ; 1 he substrate hol d Fl G
ﬂ%bﬁbdth;ﬂ%mtdsoﬁhoihﬁhlﬁ&I%ol%rn@tpﬁghgﬁag Egcltﬁ?%%%e&)fgg o

the nenory substrate 112 are i

: provi ded at _the_r ;
grooves 110 6Fhassas)chl ancaslioT T PaE Ao g SectTont 152 e’
same Conﬁiggp§§pgwgg§epﬁlQﬁggaﬁggﬁoﬁbnﬁbﬁ p¥sshape.groove, and have the
arbodi ment _describ e nolding 25 grooves 32 described in.the fifst
fl ange 127 of ? eggﬁ%??ﬁ%lﬂlgtf wiite 4df oml th&s SRPE &,g‘laﬁi ﬁéege{‘g}éen t he
R AR ATRL LR D T
defornation%@§tﬁﬁﬁﬁﬁéﬁ%&?kgﬁ%%%fggéqﬁﬁgﬂggmkﬂent 30 wth plastic -

h : _ ! _ vances Fl
\r/rgir ha’;):)g; Hgld;%g%‘g;g}% lbrﬁ%rhé'h?y 38uPstrhaeagihdi §é dé?%‘g‘f‘}?g%&wuﬁ?ﬁ ':aﬁlzu:‘ |t r st
absor bed. n particular,, i ' o .

of t he j0BNRIPp ihsitatad @ speRbrykBOE bRFECH - W tf%sﬁpl?e&gﬁ?sggg%ﬁfmwsémm' des

body 121, a guide function for the memory substrate 112 is
obtained with the guide groove 119 as described above, SO
that the memory substrate 112 and the substrate holder 113
are inserted through the space 115 of the first main body

15 121. The guide mechanism of the substrate holder 113 with
respect to the first mainbody 121 is obtajined fromthe sliding
action between the cut-out section 121s of the first main
body 121 and ridge sections 113s formed at the front and rear
surfaces of the substrate holder 113 (FIG. 28).

20 First holding sections 132 for holding the edge sections
142 of the memory substrate 112 are provided at the rear ends
of the guide grooves 119 {(FIG.25, FIG. 31). The first holding
sections 132 are comprised, for example, in an approximate
V-shapegroove,andhavethesameconfigurationasthermdding

25 groovesZ%Zdescribedjjlthefirstembodimentdescribedabove.
At the time of ultrasonic welding between the flange 127 otf
the substrate holder 113 and the open end 117 of the first
main body 121, the first holding sections 132 sandwich the
edgesections142(xEthememorysubstrateIIZjjlaccompaniment

30 withplasticdeformatim&asthenemorysubstrate112advances

(FIG. 31). As a result, variation in dimensions in the



éé?i;ﬁe$9ag t?ﬁenfnnry substrate 112 is supported over its 5 entire

per phe meléin th|rst mai n body 121 and the substrate holder 113. In th

Coori b 156 atgth e substrate holder 113 and the first main body 121 ©

Openi ng 136 e other end of the stthstrate hol der is sandwi ched by o

second cut-ou? sections 10 133, 133 (FIG 21, FIG 24) formed at the gnd

of Lne cut-oul sections 121s, 121s of the first main body 121. The >
older 113 is fitted by insertion to the first nain'body 121, so

that the nenory substrate 112 i
113 and trm&éﬁgthwiﬁﬁrﬁh%ﬁ%%ﬁ?éi§i§aﬁgﬁ%%%gj%%%ﬁ%?%ﬁ%h?%%gpsu?aterb0|der
projectin

: .
outwar ds from t}ggegqsgﬁplcélaqrgﬁél ofy 1 g, Suhsd reatoodisteder, T8 (FASS Next ,

a >
descrlptl%ﬁﬁq a configuration for the second, nai 122

)
Th d i t E |
24? Eﬁg?nzgggiﬁgﬁgg¥séﬁBst&aEetlhﬂn@dfasonba@BV@ﬁjhﬁhﬁp%ﬂ+%%gﬂfgg%%% (FIG

) at the rear end wth t i :
121, 231 o1 160 g prgesiosEonenehy HTRetFoi el 2 1S Torme
suppor titng eHE: F RS ST A88 elﬁsél Elet%g?q?ﬁie)ﬁ ey fﬂafam;tehgﬁubswate
provi ded (F 5 inserted nmenory card 200 bein
ﬁ§%de§ 118, FIG 21) next to the slot 150. The nemory card 208

corresponds a card-shaped semc i i
sem conduct or nEmorhe maEse ofj H?lﬁﬁagin u‘%’:f“ﬁoébsre?ﬁd%r?%%ee%fé\rmésgﬁp?ge a

" menor tick "

LY 41 2T TR e Thronne: oo nitl oo

. e

S ol 116,380 opthcindst anciienec busgeatalt gy 127 HE T
_ apac RpAT &bl

this enppdi meat, tah t&i@f 2iat P2 I%ﬁh}?ﬁgété‘grgg%% SHLLRS o AR BLYSOLEO of

sections 121s, 1Zls of the first main body 121.

The substrate holder 113 ig fitted by insertion to the
first main body 121, so that the memory substrate 112 1is
supported between the substrate holder 113 and the first main

15 body 121 with the connector 124 projecting outwards from the
opening 135 of the substrate holder 113 (FIG. 20) .

Next, a description is given of a configuration for the
second main body 122.

The second main body 122 1s fitted soc as to cover an opening

20 118 (FIG. 24, FIG. 25, FiG. 31) at t+he rear end with respect
tothefistmainbodylZl.Aslot150forinsertingandremoving
the memory card 200 is formed at the second main body 122,
with a supporting surface 151 for supporting the lower surface
side of the inserted memory card 200 being provided (FIG.

25 18, FIG. 21) next to the slot 150.

The memory card 200 corresponds to 2 card-shaped
semiconductor memory device with semiconductor“memory'built
in, and in this embodiment, for example, a "memory stick
(trademark)"” may be used. The memnory card 200 inserted into
30 the slot 150 is directly guided to a card connector 120 of

the memory substrate 112 via an open end 118 of the first



‘as a result of having this nmenor i
as _ y card 200. Further, whil
bx?grhgiss:gfg gf menory card 200 requires a dedi cated d?iSeogeL?geon:
e ton coneg apparatus 110 can be used sinply by connection to a UgB
B o ex e aslftandard on person%ﬁ conputers, and this is therefor
monly flexible. is therefore possible to use the nmenory card 200 v'e
e ed i th 2 grage apparatus 110 even with conputers that are notIa
N u?'le icated driver for the nenory card 200, which enlar
e anie O ;blza;ion of the external storage apparaius 110. Wth ?ﬁs
external st ggné?ﬁp g?a?s %Soigf this enbodi ment 15 const r uct ed takinge
corgrised of t W&} ?rﬂﬁﬁ%O%Eggog?g%bgﬁ%%¥ﬁ§gg%%gﬁgbhﬁ?mﬁﬁdd Sy
nmol di ng i ' i \Span

g in One%% e, 17061 h 85 @ridher ekate dropesd 288 t4EF &t & %r%sg?és)yand

2 ; y’ :ir car_—{j ]

~highly-reliable strong honds at |0 d
gggfgggizp fﬂi@iﬁ%&ﬁbﬁﬁdfﬁPj¥H%9?8%%%@?%§q£§ggggg§?qﬁ?ﬁ&ﬁg?d?dﬁaﬂzfﬁpEgraI
o cond. ori v RGP rndS kﬂarageaapyave’élu§u]lf]f%cFé‘r’agesﬁﬁﬁﬁ in the

drawi ngs, a WE 7% hecessar
, y to nake a i L i
use separ atehyl Fuytbehneeve@niﬁoaawﬁﬁg?ﬁékﬁggﬁggggPﬁg%géggﬁggh?gE?LethlS

external shape of the second main b !
external d 04y, ;122 LB re Highby dilbkibllet
ppl y r aSOPer S BR ACCERS tEGTAl FY over %SO the whol e lo% %\e pr,gsﬂ”(at to

S0t Sce of "t serac_mi BOduuArs. o tasuEtongernE SURALUN [ 71
that, fep exsmRial heOra@teeapsarab@!én‘g]FC?t%%’grggéﬁggér@éﬁ{%%ﬁ;&iéz%%f?ase

subjected to a matt pr
rot equipped With glgss L efieriedt eoascrisheantyocend2Par tial |y

whichenlargestherangeofutilizationoftheexternalstorage
apparatus 110.
Withtheexternalstorageapparatus1100fthisembodiment
15 constructed taking the asbove as a main point, it is gifficult
to form the main body 111 comprised of the first main body
121 and the second main body 122 by molding in one time. These
are therefore formed as separate members and connected
togetherafterwards.Usually,inthecaseofjoininginjection
20 molds of synthetic resin, cases employing'ultrasonicwﬂelding
giving highly-reliable strong ponds at low cost are commonl
pbut this cannot be adopted in this example for the following
reasons.
Namely, the peripheral surface of the second main body
95 122 is a curved surface as shown in the drawings, and it is
necessary to make an ultrasonic welding horn for this use
separately. Further, even if a welding horn corresponding
to the external shape of the second main body 122 1is made,
it is difficult to apply ultrasonic vibrations egually over
30 the whole of the pressed surface of the second main body 122,

resulting in a substantially localized vibrational strength



tat

vibﬁgfigﬁtsa Zﬁrface of the product due to application of 5 ultrasonic

Yobear ance. 1 tﬁneveﬂbnanner, which is damaging to the quality of the

appear naih o a;ze_ odi nent, jOInln% of the first main body 121 and th

second mal nainybod h; carried out u5|ﬁg a snap connection. This enabl ©

‘damagi ng the qualitg of2 Eﬁeb:pkg;p:gcéo %Oethf'firSt T show 14" mjthgﬁt
. . C i

engagi ng pawl s 152A, 152A, 152B, 152B, 1523,|1I5(2:gI !'Je gfe(S:[]g\(ljma!t "t EleG >

surface 122A rear surface 122B
_ , and.| ef i i i
15 peri phergeahgtepbiet - IHEET Aive ?H§?%%%% e[Egggé?gﬁggéiﬁﬁﬂ@ggghagzghe

These pawl s proj ect re t L t fa

- f I I

bondi ng surP&E@rl§§rE8Fﬁe8%c%B§e§Sgﬁggnghm?ob?ﬁgtééﬁnnanéggzqggdgﬂgnf?rst
r a

mai n bod 1 i 1
g %k“?%?%ﬁw'n@l@@wmfmd 193% eAgEGe WIT ehaged sedti ons

20 162A, 16 nmed at the o
, pen end 118 of e i 1
t he engagi ngtpanles o528, sIBEBCS; mf|§P@yP588§§2 ﬁ%FL%be%gggégggggfﬁgﬁé iggB

162B (FIG 24, FIG 25%_ Th n i
4, 25) ., The engagingngpaM sahb2s, ds2she
engaged BectildidsEvs ViE58 ?EﬁG. 35 FI G 3?). 25 Inzﬁa???§g€:ﬁLthe

engaged ' ;
gag sectJp el%ﬂl@?%ﬂrtead)cﬁﬂpeémmﬁ%led at a position offset to the

side of the surtace 121A from i dreal
. : om the central a j 245G wridg
the axial centern a¢hithembogdmeRdi n)Body 227 kg#%ifgﬁﬁéandlg?i far med ;?

positio i .

Pt he-seoumi o no B 3 B R e Py gLe, ahaebl s

. _ o _

o K
. , each of th ,

Lt b o ute sBos Yo o aeiv 023 A pisedangtintpERctnda158p engage

the appearance.
specifically, as shown in FIG. 31, engaging pawls 1524,

152A, 152B, 152B, 1525, 1525 are erected at the surface 1224,

rear surface 122B and left and right sides surrounding the

15 periphery of the slot 150 on the inside of the second main

body 122. These pawls project more to the side of the first
main body 121 than a bonding surface 153 formed corresponding
to the open end 118 of the first main body 121.
The engaging pawls 1523, 152A engage with engaged sections
290 162B, 162A formed at the open end 118 of the first main body
121, and the engaging pawls 1528, 152B similarly engage with
engaged sections 162B, 162B (FIG. 24, FIG. 25). The engaging
pawls 1525, 1528 engage with engaged sections 1628, 1625 (FIG.
25, FIG. 31}).
25 In particular, the engaged sections 1628, 1628 are both

provided at a position offset to the side of the surface 121A

fromthe central axial 1ine 121Corthogonal to the axial center

of the first mainbody 121 (FIG. 24) and are formed at positions

corresponding to the engaging pawls 1528, 152S.
30 in the case that the second main body 122 is assembled

with an appropriate assembly posture that is the same in a
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a s Coﬁ;ge?nfgaignrhere the bonding surface 153 of the second 5 main b

On the other hand ?ﬁttﬁgtzaghetﬁp?n ﬁnd 1 O ihe flrst Jein body 1ggy

th an ) e at t second mai n bod i ,
n i nappropriate assenbly posturegﬁhal i s back toyfréﬁf thﬁsfgggggf

to the fi i

Lo the first min body 121, 10.1he engaging pau s 1528, is2s mke

within the first 18 of the first main body 121, and’advancementContaCt
st main body 121 is restricted. As a result erroneobg

assenbly of the second main bod dTe
the s 22 the fddpdcdmi dfAi i1
re [
prevent ed, ande¢t1¢@i%ﬁ§%ﬁﬁpgttgoé% %%gﬁﬁn 5%%¥06?ia?2t?g asgfﬁgrvggtate

where a conf i : )
body 122 gﬂgégggﬁ;@nf@e&! i Qnshi o bel WEESLA ha 528 endl528f RFRISSETHY mai n

_ _ nnector 120 or card use w i hj i i
;ZCI?LLLILfg?ﬁggﬁgggédfg@@tiensth@preh6%%daﬁ¥%£5%ﬁszQ?d%%;é%Hﬂgﬁﬂg?ﬁdy 121
( _ ent invention. 20 Al i ES «hhbdi sead
the f i | -
i rst epbostimerited ESEF %%r%%\?gl?orﬁ@?{lg E!p}{(;)ksitsalg:bél 25'?0 pr gslent e?z g?]e\émutsh

assenbly of ‘the oL Y »S i
DL - ”59: ubsttatgrdldonwtbber espbcth ARfnt
and it i% pBaiPLPENopfevent faIIinquuaIity gugtt§Oo§??oneiﬂs%222en%ﬁ;’

and . e .
vari ati Qp i Fiqual iday no®dgenzpr.oducts. 25 In the case that different

types of recording nedium are etz
used, .respecti ded] f
n
ormal |y necessanytheHﬁ%ﬁﬁéﬁ??d¥o}né&%ﬁq§%§é:5ﬁ§§iggﬁgﬁgggrﬂralitgogf ?;Ses
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of interf i :
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giving a recaql ding nedispemf waith Xca!ap@tzécg qi’]oeg%ojrr{esiit(r)n tﬁr?\émbf:o? ag??;;d gg

The external storage a i
_ _ apparatus 110 of th ' { d i
Dl i al | 69 of Wi T per At oted AT SEandar de. ek et ho USE port

connector 124 and
118 oftgﬁ%c¥ggg%nﬁgin body 121, and advancement to w1€ﬁi&xﬁt

the first main body 121 is restricted. As a result, erroneous
assembly of the second main body 122 to the first main body
121 is prevented, and it is possible to ensure an appropriate

15 assembly state where a confronting relationship between the
slot 150 of the second main body 122 and the connector 120
for card use within the first main body 121 is fulfilled.

In this example, the open end 118 constitutes the "wall
section” of the present invention.

20 Accordingtothisembodiment,aswiththefirstembodiment
describedabove,ji:ispossibleTx:preventerroneousassembly
of the memory substrate 112 with respect to the main body
111, and it is possible to prevent falling gquality due to
erroneousassemblyandvariationjjlqualitybetweenproducts.

25 In the case that different types of recording medium are
used,respectivededicatedinterfacesarenormallynecessary.

However; for example, providing a plurality of types of

interface at a single computer terminal has the limitation

such that the equipment will become large. There are also
30 limits with regard to giving a recording medium of a fixed

size a high recording capacity.



*120 for use with the nenory card 200 so as to provide 5 conpatibility with
connected recording nediuns. It is therefore possible to increase
‘recording nmediumflexibility and inprove useful ness w thout having to
provide nmore interfaces than are neces$ary at the conputer termnal etc.
,and to increase recording capacity. 10 Further, the connector 120 for card
use is nounted on a comon nenory substrate 112. It is therefore possible
to reduce the nunber of conmponents, nake the overall apparatus smaller,
and contribute to mniaturization. The direction, of ggtachi nd, det achi ng
the menory car dthd S00rnal &b Tadsn avRA rhect bt 420 Yot CUHFUEE S s the

sane direction as,(;‘%% atﬁag%g@rgfgtg%f%ﬂ%&éﬁ%uff%&%tt%oééé and® and

fromthe USBSgoreV> aced dn portions for connecting the

connect or 1§€aﬁﬁ9r8§%1}&%9®h% w6t boregestisector tiitd apetar ermmFclery achi ng
and detaching the nenory card 20 200 when the external sta__ra e a‘p@% at us
110 i s usedlzan forhersf ovethe thedueter HaRaking $anQl 88 B g%?o ed

because _connecti on,openi ngs .for_ the ne ang.dhencongectog 120
for card useoFaaéiPmtopgo dicroé‘&e’lc%%si&. g%%%%é?hr}%ﬁblodi nent) FIG 34 to

FIG 57A angd gkgﬁ)?g%é@@ﬂ,p@t%xlﬁ&ﬁ@hsétﬁ@gﬁdirapp‘&ldatuusfEQl@ibiliatY ourth
enbodi nent OP the present invention. Here, FIG, 34 is an overal

. |
per specti veaubewmfrdte eseénhaksst ov bgeowppiedtiGd 280, BB 1955

perspective view of the 30 external _stor a S 240 Wdhefccap 214
renoved, Fl&Nte3§arestipRALs BRFoP=The ae@?'gfng@ﬁ%?%?age a&pé—ir at us 210,

FIG 38 37 Eﬁdatgi ‘_jL%c‘fie%‘é’eoﬁceEB%thbeb@%lac&ttgzr.age apparatus 210 and FIG
38 is an exploded perspective view of the external storage appar gt us 210.
FIG 3910s a siBarvhew, othe sabsecape A8Pdépr2ggrdrpge 15 mounted on

a common memory substrate 112. It is therefore possible to

reduce the number of components, make the overall apparatus
smaller, and contribute to miniaturization.

The direction of attaching and detaching the memory card

15 200 to and from the connector 120 for card use is the same

direction as for attaching and detaching the connector 124

to and from the USB port. The burden placed on portions for

connecting the connector 124 and the USB port with regards

to the operation of attaching and detaching the memory card

20 200 wheﬁ the external storage apparatus 110 1is used can

therefore be reduced. Handling can also be improved because

connection openings for the connector 124 and the connector

120 for card use face in opposing directions.

25 (Fourth Embodiment)
FIG. 34 to FIG. 57A and FIG. 57B show an external storage

apparatus210chafourthenbodimentchthepresentinvention.
Here,FIG.34isanoverallperspectiveviewoftheexternal

storage apparatus 210, FIG. 35 is a perspective view of the

30 external storage apparatus 210 with a cap 214 removed, FIG.

36 is a plan view of the external storage apparatus 210, FIG.



*5 40 is a perspective view as viewed fromthe side of an opening 239 of
one end of the substrate holder 213, FIG 41 is a perspective view as
‘viewed fromthe side of an opening an the other end of the substrate

hol der 213, FIG 42 is a perspective ¥Bew showi ng a configuration for a
,substrate 10 insertion through-hole 225 of the substrate holder 213, FIG
43 is a side cross-sectional view of an assenbly for the substrate hol der
213 and the nenory substrate 212, and FIG 44 is a cross-sectional

perspective view of essential portion illustrating a mschanigﬁ%f or gy
posi t i oni ng37 hies rertKde vibwt eAtihe BRTEENAY Bk OFESFeRPPERA LR st'fate

hol der 213. _FIG_ 45 is a per ctive vie 10 eykat-eunadt osdddict ure
of a rmain bBHy- 3PS FPéxpg@qseEF%e’f?%%?t%‘%e\?ﬁgwﬁ%ﬁgnéi N body STOR G 47
is a perspeg 'ggagjlgwﬁbgwi ng the internal structure of a |ower main body
211L of the In body 20 211, FIG 48 is a plan view show n $n er nal
structure for ThE. | 3wers rmaisidsodyie¥1 O, aFfEPsay2t§ %Ob%‘?gpg]c i i ew
showi ng the internal structure of an_upper j . af ot dres @i N body
211, and FI &) 1503 REESRFAN V7 &b SShidwi e g?%@e@%#é%?‘#ctaw%é o]‘lt e upper
mai n body 231Y. .25 FLGer3l JfS 12k &xsaded delspgat 268 viklgi |4 ustsazing a
process for assenbling the main body 211 and substrate holder , 213, FIG 52

is a plan vpewsphowing vhewsabsviavedhbremr the3sifn af aBs¥BPLETstRie with
respect to the I ower main bod

21 I 53 i KSp i V [
i | lustratinghg pro€&s$£sh Q%r%/%%sﬁ%ﬂgﬁgt?hgoggsgr e;ﬁrgi’n%g?dyeqzzilﬁgvt% t he
over main obadye21Loti 1 ohistbliiey sibsdiptuhol der 238 4 ssudabiaed, 39
FIG 54 is 8 side cross-sectional view of the external storaq& a}ggarat us
210 (Wi ith n@neapkiohl Car&Sohshalerkdssosddtd shRIStrpéeshetisy e Wirel -

Ibl):jEStzaitl gaaapt?puggp%gqe;m%eososf—stehcetir{aena ryviesvybgf rﬁeagg'&nﬂ\i)trhkart pgemai N
substrate holder 213 and the memory substrate 212, and FIG.
44 is a cross-sectional perspective view of essential portion
illustrating amechanism for positioning the memory substrate
15 212 with respect to the substrate holder 213.

FIG. 45 is a perspective view showing the internal
structure of a main body 211, FIG. 46 is a front view of the
main body 211, FIG. 47 is a perspectivé view showing the
internal structure of a lower main body 211L of the main body

20 211, FIG. 48 is a plan view showing an internal structure
for the lower main body 211L, FIG. 49 is a perspective view
showing the internal structure of an upper main body 211U
of the main body 211, and FIG. 50 is a plan view showing an
internal structure of the upper main body 2110.

25 FIG. 51 is an exploded perspective view illustrating a
process for assembling the main body 211 and substrate holder
213, FIG. 52 is a plan view showing the substrate holder 213
in an assembled state with respect to the lower main body
211, FIG. 53 is a perspective view illustrating & process

30 for assembling the upper main body 211U to the lower main
body 211 with which the substrate holder 213 is combined,



5 cross-sectional perspective view of essential portion showing a
configuration for connecting portions between the substrate holder 213 and
the cap 214. The external storage apparatus 210 of this enbodinment is
conprised mainly of the case 211, a nemory substrate 212, 10 the substrate
hol der 213 and the cap 214 (FIG 34 to FIG 38) . The main body 211 and cap
214 are constructed split up into two parts of top and bottom (front and
rear). The main body 211 and the cap 214 are fornmed, for exanple, from

i njection noldings made of col ored opaque pol ycarbonate 15 resin and are
confi gured BDGas$ 4t bs hesidspeokisvelertspmmt vioabl Hwe ehoanneh F@aB6 and

FIG 37. A space 215 housing the nenory _substrate 212 and th .subsltrate
hol der 213 #RPPFIVIS Al i {HIAR FhecdRl n Pbay AL A G2 HCE* Y8 R G

46). Furth 16 f. 11”50&55% t 2 st At
hol) derurzoeéﬁg%esé%?g%i\ééegd vﬁolphl nt %gjcéa%efl%@)(%%ﬁGQBgé) g}f% nermr{/)a ©

substrate 2d2bésrsoaprisediohia phientedncbodyi 211lhoardl 2% .cAfstit wt ed, for
exanpl e, by a gl ass epoxy_substrate, and a_connector 224 provided at an

: PR
edge port i oRTe$S DRRCERENAL PRESPSEY 1¥8 WPt BFASP TLEARSHTER SEPMTAl . The
printed 25 circui.t I ' W : L Ot B W tdselged roni c
conponent s %ff%gﬁgﬁqgglgn?e% %%Hh%gtgéwg n%rl%ng%Hsé\%%h ag a flash nenory
and crystal hesgét! 2t ®rsnantdheosbpobliers etc. being nmounted on the surface
of the printed circuit board 223. A sem conductor nenoy (FI 43) is

simlarly mount®re FRGRERAe FearadtrdRRarJFUL h%l(br‘?%t@al%ieg 18?1%%&(1 223
s0 a5 10 eXRANG LI A0RAGAAZLEYnd 12 20DIEL LRt SuBQRPEEECMAD of
metal such as St&iTiless steef etc. for conneét] ng a conputer and
peri pher;al €gei pABStratkt Roddprupabi aydotheonaeckion(Fier ndhats BI¢ayed
internally. In this enbodinment, the connector 224 is confi gurfd to conform
to a USB (Lﬁs»ergnﬁ main body 211 and cap 214 are constructed split up

into two parts of top and bottom (front and rear).

The main body 211 and the cap 214 are formed, for example,
from injection moldings made of colored opague polycarbonate

15 resinand are configured so as tobe respectively symmetrical,
as shown in FIG. 36 and FIG. 37. A space 215 housing the memory
substrate 212 and the substrate holder 213 is provided within
the main body 211 (FIG. 38, FIG. 45, FIG. 46). Further, a
space 216 for housing the connector 224 and substrate holder

20 213 is provided within the cap 214 (FIG. 30).

The memory substrate 212 is comprised of a printed circuit
board 223 constituted, forexample, by aglass epoxy substrate,
and a connector 224 provided at an edge portion of one end
(FIG. 38) as an external connection terminal. The printed

25 circuit board 223 is longwith a narrow width, with electronic
components 222 such as a semiconductor memory 221A such as
a fiash memory and crystal oscillators and controllers etc.
being mounted on the surface of the printed circuit board
223, Asemiconductormemory 221B (FIG. 43) issimilarlymounted

30 on the rear surface of the printed circuit board 223 so as

to expand storage capacity. The connector 224 is comprised



.5 Serial Bus). On the other hand, the substrate holder 213 is forned of,
for exanple, a colored transparent polycarbonate resin injection nolding.
1n this enbodi nent, the substrate holder 213 is formed in a shape that is
substantially symetrical 10 in appearagwce fromfront to rear (top to
bottom) (FIG 39) . Gircular protrusions 226A and 226B are forned
‘projecting from substantially central portions of the front and rear
surfaces of the substrate hol der 213. The outer surfaces of the
protrusions 226A and 226B are curved in a concave shape, with 15 a w ndow
bei ng constofiokeed lso:cdsat etenallesd ssede egle . thr mm&@ti@gjbﬂqutéie}lz to be

viewed from outside. G rcul ar ,arc-shape cut -.out 11s,.214s e ing with
the peri phe?af E%F%E]éﬁéalo?q’tlﬁ@mﬁpﬁtr@@%@n Y2588 Caorlglefo d at

each open engdy,pf1be ar@a@é@dxn%&naaqggapxglﬂcm@ GemBdalReft G 38 20

Further, engaging projectirons 227A and 7B are fornmed positi oned in the
Vi ci ni ty of chinee Pt of r2sd ans cZﬁﬁi%;ambc?ZﬁBcoatfotmetfbr@riﬁS%nwrriemr@Jrface of
t he substrate hol der 213 and engage with engagi ng recessed sections 217
formed %posPeFbhkd®at) upper and lower inner edges of the opening of 25 the

cap 214 in the éﬂ%e{]}%ﬁ OJ%@S %Aangt Vﬁ €5 Gi8Pt 2dde (I @e P13 i suhptrate

insertion thro ough ich the nenory substrate 212 is

i nserted i SOfprﬂ’md andntyiIre t lae codwlretdr atanbpbdentzll@ly&ﬂpoml;e ﬁmslmo to
FIG 43) . The overall _length of the subsfrate h 213 is shorter than
t he over al | 13 ¢eheR A LHE %@nﬁwss‘?}%?qjal?%ntz'lﬁ ﬁPQFFFﬁ ©t nect or

224 and | s 304 eg S0-JIRts o e shopeehal 227,800 afRla o1 é)JmﬁJétfﬂeazprl nt ed

circuit board nenory ubst rate 212 project Tespectively from
t he opeli ngsn afpdder mdxstaraine £ riontetbi vaat httouy =chobet22d (Rndér i%e. state
e Y 1 r ot s fons b36h mnd 25T Hdmned Br8Y 2Rk L8 Ad e 1 O
substantially central portions of the front and rear surfaces
of the substrate holder 213. The outer surfaces of the
protrusions 226A and 226B are curved in a concave shape, with
15 awindowbeing constructed so as to enable inside of the memory
substrate 212 to be viewed from outside. Circular arc-shaped
cut-outs 211s, 214s engagincj with the peripheral surfaces
of the protrusions 226A and 226B are formed at each open end
of the main body 211 and cap 214 (FIG. 34 to FIG. 36).
20 Further, engaging projections 227A and 227B are formed
positioned in the vicinity of the protrusions 226A and 226B
at the front and rear surface of the substrate holder 213
and engage with engaging recessed sections 217 formed
positioned at upper and lower inner edges of the opening of
25 the cap 214 in the event of installing the cap 214 (FIG. 56).
The substrate insertion through-hole 225 through which
the memory substrate 212 is inserted is formed within the
substrate holder 213 (FIG. 38, FIG. 40 to FIG. 43) . The overall
length of the substrate holder 213 is shorter than the overall

30 length of the memory substrate 212 containing the connector

224 and is formed so that the connector 224 and rear end of



*5 through-hole 225 (FIG 43). Cuide sections 228, 228 with which the |eft
and right edges of the printed circuit board 223 of the nenory substrate
212 engage are forned at the left and right side surfaces of the substrate
insertion through-hole 225 (FIG 41, F4& 10 42) . The guide sections 228,
,228 are formed as liner grooves forned at positions of f set to the rear
surf ace side with respect to the central axial line 230C (FIG 42) in a
width direction of an open end 230 of the substrate insertion side of the
substrate holder 213. The extent of the offset corresponds 15 to the

di st ance betmeer Beedd of i thei axbehrdedt 2rof dfha eemaon fadse 24 2d4d t he
printed circuit board 223. The gui de sections 228 2%85%§ve %{K%%%Q on for
gui di ng  t heT@iRGRCcERBRECSEVERY el yE bR PAt RIS 15 dindr F3%E “ Subst rat e

hol der 213 | 0L s 5258 1AM L6 8SPRTRINEHORHT 6 20c0fndha o ubst rat e

212 is appropriate w pect to the substrate holder 213. Therefore, if
the nmenory sgbstrate 2242issihssetéedchndogt hehsubsigtatate ngwantopn

t hrough-hole 225 back to front, it _is possible for a worker to identify
that asdenbtyroegrheheoddobétaise?éngagi ng of the menory 25 substrate 212

and the guide ?&Ciéggge@%g%ng%és 598 &P@xﬁi‘}a{fch orpdlifdicWita etk ends of

t he gui de sect i ohs are tornmed wt conparatively broad w dt hs and
ease of asseabby o# he e NTRIDE YrcsUbdtasatie? 21 2 fi shensuped. sulys tiet ot her

hand, gui de sections 30 228, 228 are forned so as o beco radual |y
narrower in21%idetiagevardsteneed; ak bhet hetbpaid ngl 939 %“tg%ré’%eosf the 42

subst rate i nserti on Liy ouah-flol e 225, Whidhdh SISRPedsseetiony1240d FI G 38)

of the prin? oar comng into contact with a cl osed end 229
(FIG 4R) s@ofs 1K RSidd sbctibuet heg, @abtancentatned ashéinenoysosubstrate
44

212 (FIG . . .
formedatpositionsoffsettotherearsurface51dew1threspect
to the central axial line 230C {FIG. 42) in a width direction
of an open end 230 of the substrate insertion side of the
substrate holder 213. The extent of the offset corresponds
15 to the distance between each of the axial centers of the
connector 224 and the printed circuit board 223.

The guide sections 228, 228 have a function for guiding
the advancement of the memory substrate 212 towards the
substrate holder 213 in the case that the assembly posture

20 of the memory substrate 212 is appropriate with respect to
the substrate holder 213. Therefore, if the memory substrate
212 is inserted into the substrate insertion through-hole
225 back to front, it is possible for a worker to identify
that assembly is erroneous because engaging of the memory

95 substrate 212 and the guide sections 228, 228 is not possible
or difficult.

Open ends of the guide sections 228, 228 are formed with
comparativelybroadwidthsandeaseofassemblywiththememory
substrate 212 is ensured. On the other hand, guide sections

30 228, 228 are formed so as to become gradually narrower in

width towards the side of the opening 239 at one end of the



"As a result, the extent of projection of the connector 224 fromthe
_opening 239 at one end of the substrate holder 213 is restricted. In this
enbodi ment, the connector 224 is assenmbled to the opening 239by
press-fitting. The magnitude of the prédsure 10 for press-fitting is taken
.to be, for exanple, about enabling assenbly by the manual operation of a
worker. As a result, after the nenory substrate 212 is assenbled to the
substrate holder 213 in an appropriate manner, both the nmenory substrate

212 and the substrate hol der 213 becone Lgtggaa%ég%e

o . . h '
press-fittispeicraion 6 amd Bohhtetsr—52 é%%g?%pg?%%xgﬁéﬁ}ng 239.

Support rihb 1 r pp i t ek P r firt
connect or égﬁgaﬁgh$bf%%h‘%gggﬂ% E??F%gygg%egﬁgc§§§§%s2%%ﬁ&?ﬁ?gygk;ﬁgle,
three on theshoP-andibet 40sloé&d Gnd0229, (FIG 42) s ahetd e idge of

the opening 239 so as to restrict inclinati i
rfSp?CLt to fmh@h@gearfﬁ@n%@e. ntnfé%éklsmﬁ%‘&%‘r%{afylr gg’é’g%ft%@gr g??gfﬁ%r i42n42’2' e
straig shape r af t | e Q)..s0 A I i
perlpheﬁhl'&%r?éé%Pégttﬁ% céﬁ%ﬁ%%o? ZEEQEEFéﬁbEg?? g%é1%a%$%§tggfgggregion

to the right shienofogdieimpraziont boenemg dheher stubasirens Robdeanil 2268
of
the substrate holder 213 1s to be an installation section 231 for

Lgf&glli?ﬂ ihereﬁarhéb@gyd211. This installation section 231 is sandw ched
en e upper in 211U a o] i 21 1) - 30ns08a8t4d uti n

t he mai n body 2@@ U i ﬁ%é?ﬁ%%ﬁtbng%% ¥§%%€@t€ﬂfggﬁe§éo%3the uppe%émaing
body 211U apde bhediones 3 9Bl prieedy 43 20 (Hd Gagbdjud@ofithe peeapere, the
mai n body 211 is configured from a combination of fhe per i n, body 211U
and t held owsoxr naiessHodyt D14 £ S(1Ren 45) be THOLsHAERP Sag’%ut %Iq%?hn%ody 211

'S assembly by the manual operation of a worker. As a result,
after the memory substrate 212 is assembled to the substrate
holder213jJ1anappropriatenmnner,boththen@morysubstrate
212 and the substrate holder 213 become integral due to the

15 press-fitting action of the connector 224 with respect to
the opening 239.

Support ribs 218 for supporting the outer peripheral
surface of the connector 224 are formed at a plurality of
locations(inthisexample,threecn1thetopandhmttom)(FIG.

20 40, FIG. 42) at the inside edge of the opening 239 so as to
restrict inclination of the connector 224 with respect to
theopening239.ThesesupportriszlBareformedinastraight
shape (draft angle 0) so as to fit tightly with the outer
peripheral surface of the connector 224 (FIG. 43).

25 Tn FIG. 39, a region to the right side of the portion
forming the protrusions 226A and 2268 of the substrate holder
213 is to be an installation section 231 for installing the
main body 211. This installation section 231 is sandwiched
between the upper main body 211U and lower main body 211L

30 constituting the main body 211 and is welded to the inner

surfaces of the upper main body 211U and the lower main body



.5 conprised of a holder containing section 232 for holding the
installation section 231 of the substrate holder 213 and a substrate
.contai ning section 233 for holding the nenory substrate 212 projecting
fromthe substrate holder 213. At the W®l der containing section 232 there
are provided 10 recesses 235U and 235L engaging with connecting ribs 234
“(FIG 39 to FIG 42) fornmed at the corners of the installation section
231 of the substrate holder 213, first positioning ribs 241U, 241L for
speci fying the position of a front end 231a of the installation section
231 of the ZUbsttBI®. h®dder 213, and 15 second positioning ribs 242U and

242L for specifying the osition of the.re d .23 f; thed nsial | ation

section 231 (AGim7*ho ﬁ'@?@e’SOtﬁqq:IH@l%ﬁqﬁA%qurla% H%f}&fgtuconi cal

proj ections, {100 158 I HEUER50N e weh 8@ AN ohar D Lastet Iminecesses
e

235U, 235L. ront and rear surfaces of the installation section 231
of the subsksaye2 hol deFI@13% % e Trakewace BaSpatt FasIHalRmisdsed { rSugh)

surfaces 243 (FIG 39 to FIG. 41) , so.as .to.r i i i nner
surface® ofc@éﬁréﬁﬁﬁﬁﬁhﬁi%Olﬁ%Hyg RGN F%ﬁ%?gﬁg{%pEnggg%%%ﬁgg%?ﬁg t hese

surfaces hi dbesi o9, can s fryiet Rebsicrareasetidet 2he ambher
surfaces O?Q§E%§E%%g?ﬁn€§n o%y 211U and | ower main body 211L facing the

embossed sugfBEEsaR43 cane adndinkardectaiosstd SoFf Aeedinen thife MAIRYY si de,

at the substrate containing section _233, plLurali i ribs 244
havi ng not cheBspaahef 2 BGOB@EEFUEnSr?WetﬁﬁmﬁPE%E%%%%g$%ﬁggégggghrface of

the menmory sub [ ial $oe: sésle f thbeel anerpinmiiddddy 44
211L (FIG 49,%%#g#ﬁ%g%ﬁﬁgng%gFgEﬁéi556) - At the upper main body 211U,

apl uraligty e&ceppesiZEpU ahd 2348, tayiginerolbadmiret izusaipacdiddy tHe: upper
23;;223;§gigg%§b$§%2%Eg&%;méggaaﬁggg%mﬁggggf%h%i%%%é??%éyyﬂgﬁktion
231 of the substrate holder 213, first positioning ribs 241U,
2411 for specifying the position of a front end 231a of the
installation section 231 of the substrate holder 213, and

15 second positioning ribs 2420 and 2421, for specifying the
position of the rear end 231b of the instailation section
231 (FIG. 47 to FIG. 50, FIG. 52). A plurality of conical
projections 235p for use in ultrasonic welding are formed
at the recesses 235U, 235L.

20 The front and rear surfaces of the installation section
231 of the substrate holder 213 are taken to be partially
embossed (rough) surfaces 243 (FIG. 39 to FIG. 41), s0 as
fo make adhesion with the inner surfaces of the upper main
bodyleUandlowernminbmdy211Lfacingthesesurfaceshigh.

25 The adhesion can be further increased if the inner surfaces
of the upper main body 211U and lower main body 211L facing
the embossed surfaces 243 are similarly embossed surfaces.

On the other side, at the substrate containing section
233, a plurality of bearing ribs 244 having notches 244a for
30 receiving the lower peripheral edge surface of the memory

substrate 212 are formed at the side of the lower main body



*5 the bearing ribs 244 are formed (FIG 47, FIG 55, FIG 56) . The nenory
substrate 212 is sandw ched by the bearing ribs 244 and the opposing ribs
*245 but may also be installed between these ribs with a slight gap. A
plurality of welding ribs 246 substant4dlly triangular 10 in cross-section
.are provided at the inner peripheral edge of the upper main body 211U
(FIG 47, FIG 48), so as to be welded to the welding surface 247 (FI G
49, FIG 50) of the I|ower main body 211L. Further, in this enbodinent,

guide ribs 248, 248 are 15 provided at_baoth igéi de, si.de Sx'ﬁ%%%cﬁﬁﬁf t he
49,

substrate 2dant dFaiGngd8ecti®n 5232F4Rd ehgdgithg °§ ooV & 9 capabl e of

engagi ng wi.th these quide rjbs 248 - : i alg photbcsidassur f aces
of the instd¥atioh- %e%f‘ilﬁ%ijzﬁogqukﬁ%%ﬁggt% gzﬂé%d{%‘lf de% p21%. The engagi ng
grooves 249, %4%51%&%(;0%% 29p & proee pire tdle edgar ssufdaeeckitde BFTPRE
substrate holder 213" so that assenbly with the I%\g]%r naé@#gl%hgq_,g IS not
possi bl e  whess e s abetare EonBREOLEFRAUAKE? & Fr brte en assenbl i ng

t he substrate hol der 213 an he i 0 1 agrghoww, igndil G6)52, first
the insPal I&t§ HFLAG 5APS 4%&%&"?@8&3&%%52’ Rol der 213 is |

i ncor por at ed, 4 r}&eqncgﬂe ol ders eontial Asngardettbad 232 Tie fea M ig\WeF 1& n body
211L. In thi's” ‘event, if the substrate hol der 213} IS bgcﬁ; tgbf rgrréte,n t he

i nst al | at i o7u 4 et e 28bodony midts dARRYE TRY RLIERLHIRTES TS SO that

assenbly to the holder contai nLng 1gec jon 232 30 is restricted. It is
therefore poses®l BLPSoF1E N vdrketIth 7&Rntify erroneous assenbly. As a

o i ' oy L e o oo a1aC won i |
Lubst  tite. hol doro 245 ot oot don 6 FBe HORbo AT Se L | on
282 of the Lgvfﬁenl?ggen?%j in2 ]éla’y 211U (FIG. 47, FIG. 48), so as to be
welded to the welding surface 247 (FIG. 49, FIG. 50) of the
lower main body 211L.
Further, in this embodiment, guide ribs 248, 248 are
15 provided at Dboth inside side surfaces of the substrate
containing section 232 and engaging grooves 249, 249 capable
of engaging with these guide ribs 248, 248 are provided at
poth side surfaces of the installation section 231 of the
substrate holder 213. The engaging grooves 249, 249 are only
90 formed on the rear surface side of the substrate holder 213
sothatassemblywiththelowern@inbodyZlILisnotpossible
when the substrate holder 213 is back to front.
When assembling the substrate holder 213 and the main
body 211, as shown in FIG. 52, first the installation section
25 231ofthesubstrateholder213isincorporatedintotheholder
containing section 232 of the lower main body 211L. In this
event, 1if the substrate holder 213 is back to front, the
installation section 231 does not engage with the guicde rib
248 so that assembly to the holder containing section 232

30 isrestricted.Itisthereforepossibleforaworkertoidentify

erroneous assembly. As a result, the memory substrate 212



.5 the installation section 231 of the substrate holder 213 is positioned in
a back and forth direction as a result of the front end 2 31 comng into
-contact with first positioning ribs 241U, 241L, and the rear end 231b
coming into contact with second positi4dning ribs 242U, 242L (FIG 52). 10
The nenory substrate 212 incorporated into the substrate holder 213 is
“supported by the plurality of bearing ribs 244 at the substrate containing
section 233 of the lower main body 211L. In this event, the nenory

substrate 212 is positioned in a back and.farth directi -Jesul t  of
st epped sectisomreVsgmy corRThgPEhES é@ﬁ?ﬁgge'tﬁ?t %Fsé%gﬁd%%ggitioning

ribs 2420, .242L and.the rear LAgnbRkercontact with the bearing
ribs 244 onlpﬁ8rgﬁﬁglgf%yhgﬁgogpgﬁ?ggFt of the main body (FIG 52). Next,
as shown in Fl Gin54, t h&esuppera railio loedy 2281 Wsi ¢nceoppreted 1P he's ower

mai n body 211L that the substrate holder 2 (and nmenpry._s r 212) has
been i ncor pbrdted cansainthe EBEE%OHB@%?Hﬁégjfigﬁwgﬁdm?%g #gﬁgrfag%h body
211L axe_ then conpected.toge 70 4 Lhason st el dineg deendilBgiat  the
wel di ng 3ur elﬁﬁgaigégﬁﬁnt%%Qggﬁgﬁgﬂ'8gnﬁecting ribs 234 of the
installati Ogos%%qfdn@a 231a Ofad heyrsllfstrtat dihebtépn2ds areswditded oct he

recesses 235U, 235L via the projections 235p and,the enhqgss ces 243
are wel ded ﬂhxtheehdﬁéﬂ-GGW#&@é1§ébFP6E§CBPBﬁﬁbglEﬁgé¥”3q?ﬁ§%6559£§ U and
| ower main bo ,Zéét@hAsn% £RBULL 304 hes 1pReimiang sheveeonehcbodies 211U

211L are joi ef"“a e Sane time the substrate holder 213 is
firmy conn £6.d:0 dikemry Melgdizgu, Ferddier(Flithe S%8nory substrate 212

oo o s et e Euseniel o e TR Upopifenas i
holder 213 is supported by the plurality of bearing ribs 244
at the substrate containing section 233 of the lower main
body211L. Inthis event, thememory substrate2l2 ispositioned
in a back and forth direction as a result of stepped sections

15 250 coming into contact with the second positioning ribs 242U,
2421, and the rear end coming into contact with the bearing
ribs 244 on the side of the bottom part of the main body (FIG.
52).

Next, as shown in FIG. 54, the upper main body 211U is

20 fitted to the lower main body 211L that the substrate holder
213 (and memory substrate 212} has been incorporated into.
The upper main body 211U and the lower main body 211L are
then connected together using ultrasonic welding bonding at
the welding surface 247.

25 In this event, connecting ribs 234 of the installation
section 231 of the substrate holder 213 are welded to the
recesses 235U, 2351 via the projections 235p and the embossed
surfaces 243 are welded to the inner surface sections of the
upper main body 211U and lower main body 211L. As a result,

30 the upper and lower main bodies 211U, 211L are joined together

at the same time the substrate holder 213 is firmly connected



*5 body 211 so that rattling of the substrate within the main body is
suppressed. Moreover, by interposing a slight gap between the ribs 244,
245 and the substrate, a certain anbunt of therrmal deformation of the
menory substrate 212 is pernmitted, suB8trate stress is alleviated, and
.damage to el ectronic 10 conponents such as the sem conductor nmenory 211A
and 211B and danage to the conponent connecting sections can be

prevented. According to this enbodinment, as with each enbodi nent descri bed
above, it is possible to prevent erroneous assenbly 15 of the nenory
substrate 28 whem bgspet®in®-the main body 211, and it is possible to

prevent falling quality due to err LRSSEpbly BNk AFTddtdeameen qual ity
bet ween product%?rghﬁﬁtfﬁh% W?Rgrgi g?ﬁgFastorage apparatus 210 of this

enbodi ment i §.di{es 0ty iJrogreash of veheiagovsberfscinente FPITHhat an
i ntegrated configuration is adopted where the

> supstr I 3 1S
sandwi ched bybth24 freitntbedsulpairafe cRNEGANRGGr 3ET h"b\/am’farﬁe%?hgﬁ%é%]l}nd
bottom are divided_into . two. For. e kNpkheacasgitheh ehPlmaial ity of
senicondhctBPdY2§1ﬁeﬁBH?“ﬂéqﬁﬁﬁ%%Q?gﬁp#ﬁg hgﬁnryasubs%rate in order to
i ncrease reggggiﬁg capackh¥edt hRokepgeh, obyt het eepos ing Ubst kel ETdNes
| ar ger (becone onger? . Inthis case, the main gody houiigg_a$%uhé(3nger
menory subsbeateecal soe bibon2éd | GiferndidSVABRSERRES i3 “Foried Tntegral Iy in
an injection nmold, the |1 thick PpReshbh e i wlerh Dt tdre,
openi ng secPﬁdﬁ“ﬁ%Eﬁhgg%gﬁT%%+on82§§%3§%ﬁgﬂ4%Pg?ionship Bétgien the nol d
draft angleg E%tﬁé%éiéﬂf@g@miéﬂgﬁﬂéﬁﬁgﬁﬁﬁ;ﬂ&ﬁﬁid&mﬁq¢c¢@n@l¢@?r%%ﬂ%ing t he

and t [

substrate, ere is a problemthat sinks etc. may o k- 298 5 g ot her
hand, when tdemdeergtts afuchhess tibst ﬁéﬂ‘écﬁﬁﬁé}éitorh’aﬁgli’)ﬁlé the nBhory substrate
and the naigrgfd a&gggagg Hﬁﬁgeéomponent connecting sections can be
prevented.
According to this embodiment, as with each embodiment
describedabove,jj:ispossibletx)preventerroneousassembly
15 of the memory substrate 212 with respect to the main body
211, and it is possible to prevent falling quality due to
erroneousassemblyandvariatianinqualitybetweenproducts.
Further, the external storage apparatus 210 of this
embodiment is different from each of the above embodiments
90 in that an integrated configuration is adopted where the
substrate holder 213 1is sandwiched by the main body 211 of
a configuration where the top and bottom are divided into
two. |
For example, in the case that a plurality of semiconductor
25 memory is mounted on the memory substrate in order to increase
recordingcapacity,thelengthofthememorysubstratebecomes
larger (becomes longer). In this case, the main body housing
thelongern@morysubstratealsobecomeslongerandwhenthis
is formed integrally in an injection mold, the wall thickness

30 on the opposite side to the opening section becomes larger

due to the relationship between the mold draft angle etc.,



*5 a welding operation in the | engthwi se direction (directi

gnd detachment of the connector) between the end gurface 8? ?Leaghgngg?g
hol der and the main body as described above f or each of the enbodinents
becones difficult, and this may cause*f he wel ding to be insufficient
JFurther, 10 when the length of the main body and substrate holder is hade
large, as a result of the extent of projection of the product fromthe
side surface of the equipnent at the tinme of use becom ng |larger, stress

incurred by the welding connection  secti . g ;
(bendi ng, tbrsebmal S8 é‘§§:°y1§’ee?°c§[}e35i %agggégggnmeﬁ%ﬁ?\&%ﬁﬁ{}@{%?reeases,

and in the yorst, . £asend BREE Ss WhgrbBaent fiedt eamactton segt

. N BEC GO .may b
damaged to an ex?enf fhat t he nalnﬁbody and the substrate hol der beczng
separ at ed. Her eyn thetdiilse ehbodi méren, thiad areth Bécrﬁlezilibﬁér%?ﬂoi o 20

two to give an upper main body 211U and | [ i %@@@M i
t he substra]tl‘éuﬁbﬁ@érhezﬂlgmf’i%rg/uc rfartﬁ?ng%? g%??lnbgm&?%}isﬁﬁ%&ﬁ&per n'afgl Bgdy
211U, | quer ”‘P%fdﬁg)?yoféﬂgl-tia&gin_s'éH_étléﬁ@thﬁigérdﬁﬁ&hMmg(M‘dm a

y using ult

single i n° b0 rasonic joining. 25 It is [ [
_ _ _ . possible to attain a
wel di ng reghens ¥t ddnmehargel duirdccerdr of bhet aRPPGCEPBhtPEMEF R Sur f aces

facing each of the inner. wall surfac f.th (g
| ower nai n bbdySEIiEC§30§h§h§pFP éérﬁgg ﬁgﬁﬁg%gﬁg%g%%gﬁﬁg$g¥xﬁé%%%?ng13
to the min body, gLA- .30, cThe: LOERTUEAnSBABEaZAENES Hekenmmmidi bk 1L | s

conpri sed er contal ning section 232 for hol ding the sub
strat
hol der 213 apd anhssbsiy ata@seonhai we hgisedtd de Qaauf§#6ﬁ@gﬁrn5ur1i1?1%fmn§r38

T 2L g o L8, e, RSy e Dk dera B Arechaniem
large, as a result of the extent of projection of the product
from the side surface of the equipment at the time of use
becoming larger, stress incurred by the welding connection
sections due to external force (bending, forsional stress,

15 etc.) incurred by the main body increases, and in the worst
case,thereisthefearthatconnectionsectionsmaybedamaged
Uaanextentthatthenminbodyandthesubstrateholderbecome
separated.

Here, in this embodiment, the main body 211 is split into

20 two to give an upper main body 211U and lower main body 211L
sandwiching the substrate holder 213 from the front and rear,
with the upper main body 211U, lower main body 211L andg
substrate holder 213 being made into a single main body using
ultrasonic joining.

25 It is possible to attain a welding region with a large
surface area by taking front and rear surfaces facing each
of the inner wall surfaces of the upper main body 2110 and
lower main body 211L as the surface for welding the substrate
holder 213 to the main body 211.

30 The internal space 215 of the main body 211 is comprised

of a holder containing section 232 for holding the substrate



*5 substrate hol der 213 in aback and forth direction (lengthw se direction)
is provided at the hol der containing section 232 to bring about a function
‘for retaining the substrate holder 213. A nmechanism (24 4, 245) for
supporting the peripheral edge 10 of tfe nmenory substrate 212 so as to
.sandwi ch the nenory substrate 212 from above and below is provided at the
substrate containing section 2 33 so as to effectively prevent rattling

of the substrate within the main body. Back and forth novenent of the

substrate within the main body is prevented b rovidi deehani sm
(242U, 242Lho2ddr 2Epned SPESLLRERI TR 14+ H ggceg%gzﬁga%ﬁrg}rection

(longi tudinal direction b YecBUbs triater 124 Bub¥t rht e labmwe
configurati5h?Iﬁ%%ﬁﬁ%%u%ﬁggﬁggﬁlgggg %ﬁﬁ yﬁ%d the substrate hol der 213 are
firmy weldegsat the same 20 tinme, welding strength can be ensured,

equi pnent for assenbly processes and ultrasoni | L paept C. can
be kept to a nﬂnkﬂﬂwvﬂaﬁu(ﬁﬁépea%%gbi@4@§St2hgyﬁﬁggépggggyégggﬁe$ﬁé on the
ot her hand, even if th tr . R dbetweeBn t hecmetinwboey 211
and the §ub§P¥§F€aﬁ8ﬁH§f§§T§f%%Fgg%ggggggggggdue to the influence gé
external forge kG on)Sepasedvodedant the nel debloprprdyemedesy 1PReZ T €t ai ni ng
mechani smfor the substrate holder 213 and.ﬁrod %EE%%%%¥EE§ gahabe
ensured. Fudt beingabdut esfppssier & o eEabiy dupport the edge of 1t he
menory substrate within the main body, the substrate and 30 el ectronic

conponent s ‘be protected from danage due to stress fromtensiaon and

bendi ng and danage. i coRqRant, 206 nifng APmECtinnshear =1 prEFent ed.
As a result, recording and reading of recordigg i nf LQ@ﬁiQH cagmggynade
rel i abl @0overf flongneerivndsulestiihe. 21h $he?abble > ROHEEEr rpf i's”gi

ion 1s given
of -enbodi manstt;sbsotfrate 212 from above and below is providedat the substrate

containing section 233 so as to effectively prevent rattling

of the substrate within themain body. Back and forth movement

of the substrate within the mainbody is preventedby providing

15 a mechanism (242U, 242L, 244, 245) for positioning in a back

and forth direction (longitudinal direction) of the memory
substrate 212.

With the above configuration, because the main body 211

and the substrate holder 213 are firmly welded at the same

20 time, welding strength canbe ensured, equipment for assembly

processes and ultrasonic welding egquipment etc. can be kept

to a minimum, and increases in costs are avoided. Further,

on the other hand, even if the strength of connection between

the main body 211 and the substrate holder 213 deteriorates

95 due to the influence of external force etc., separation can

be reliably prevented by the retaining mechanism for the

substrate holder 213 and product longevity can be ensured.

Further, as it is possibie to stably support the edge of the

memory substrate within the main body, the substrate and

30 electronic components can be protected from damage due to

stress fromtensionandbendinganddamage to component joining



"5 tHe present invention but the present invention is by n im

to these enbodinents and various nodifications are pogsiglgeggzedlggltﬁg
technol ogi cal concept of the present invention. For exanple, in the first
enbog%rent above, liner ribs 10 are fdPned in order to prevént erroneous
.as;e fy of the main body 11 and the substrate hol der 13 but the nunber of
ribs ormed is by no nmeans linted to that of the above enbodi ment and
this nunber may be increased. As a result, bonding strength and

reliability in the case of welding can b ramat i L Bekeased
Zﬁéta gle:] ] :O gjfné;ggisr@;@n%ﬂ? rl%%tp%dfcﬁibt,edcem%? ?hée%ﬁggéiﬁé&%‘gsi?i ons of the
a . ’
6@&{1& %Sré&?%&ir]rg@%ergf%ﬂlw calbBS AkEearsAhgele atver

asymetri caf- Wi pect to the front i
and rear in ord
prevent errqpeEU$easeeRbbY Z@mef the first main body 121 and the gécggd

mai n body 122 But it is also possible for .engagi 1]
engagi ng pamAsIanﬁh@nyaaéﬁr§%6¥F6H§$F€15bigrgégéggog?8%é§§£§%$?gg%ﬁer

positions with regards.to t r A
Dbl yEof HHD e b - pa T g £y S e ol oy 113,

di f f er ences 1i;mipald €6NshepEi aiesimethe st ags oLB3RcdAd 1Fa4Ho88r fa8e 113E

of the substrate holder and the orientation of a i i
substrat e hqlagesiblEsbasedusedti®d ?ﬁ@ﬁﬂ?%ﬁgﬁﬁﬁ;tﬁﬁqégg %?ﬁéﬂgréﬁgsgﬁﬁ ﬁggr

of the substrate holder. For exanple, a 30 cl i i
_ : , . , a. earance into which the
proj ection I?EV?Q?%?anly when the surface 113A of the substrate hol der 113

is oriented upwaids c20mpay, benfomaett for anprdss jooef.of 1
hol der 113 used in the printing process, S0 as :2@;&5@} o ife $ubStrate

substratle holeforn8dchmmereletd RPIeAINEdSAF CPRBY P oAt le’ bRalnd hein
th at’i on position when
e reaf Surgc%:; ljll?é%doﬁ:hteh%ugggz?ycgt ﬁo'ﬂaégefl’; but the number of ribs

formed is by no means limited to that of the above embodiment

and this number may be increased. Asa result, bonding strength

and reliability in the case of welding can be dramatically
15 increased.

Further, in the third embodiment above, only the engaging
positions of the engaging pawl 1525 and the engaged sections
1628 are arranged at asymmetrical positions with respect to
the front and rear in order to prevent erroneous assembly

20 of the first main body 121 and the second main body 122 but
it is also possible for engaging positions of other engaging
pawls and engaged sections to be arranged at asymmetrical
positions with regards to the front and rear. |

Moreover, withregards to assembly of the memory substrate

95 112 and the substrate holder 113, differences in patterns
printed on the surface 1132 and rear surface 113B of the
substrate holder and the orientation of a projection 128 of
the substrate holder 113 are used to discriminate between
the front and rear of the substrate holder. For example, &

30 clearance into which the projection 128 fits only when the

surface 113a of the substrate holder 113 is oriented upwards



,goﬁﬁgcifogrifgﬁﬁ? uFm?rds. On the other hand, cases where an external

( na connector) of an external storage a

-present invention is restricted to a conn i i O PP e teh port

ection direction of a USB por

S;gérgzug ?gnPﬁgfglﬁég.a?rg Eggnnn. hbﬁ@ly, 10 when t he external stoPagé

i J port in an incorrect direction, th [

égfefea{ that the USD port and external connection term nal of1theere o
rnal storage apparatus nay be danaged. For exanple, an erroneous

connection prevention rib 71 15 indjcatjn i j i
connector 2dawiba foas@@cforoatm‘éegtﬁ@%ojrjtggiécr’]’gr%%ngsgu ts;cgé?avﬁ Lﬁtptde&gx?;rtngle

storage apparatus 70 shown i.n Fl d E tersat i
. - i i 5 ' i
possi bl e toldécheedthe tgb%rpé‘r&r}tolr? ip%gj?tei%%ﬁ gk%ﬁeggc%ﬁ%% (r)r 24t1_7th;k: Lgl tshe

for i , ,
Lot g o Egggﬁ%té%ﬂémqwéan@@t wenhest a bhegradyvehei G a b ations a

_ er, in a configuration for_el [ i ﬁ%%p
\(/:M_(){nﬁ:r;]er eqpbamedgw’ then ftdre Mrfpﬁé}”féc@sbl%%?‘g %%;gu%%]é%gggm?g ousgz :
in a case, and a connection hole for connecting to the U [
prOV|ded5|nlﬂﬁeléa§é}e§tﬁ§tBﬁwigg80rresponding to tﬁe erroneoﬁ? Egaaetfion

B;gzsgtggz rg? §%Sgb§igﬁﬁg?d?ﬁhd;h@a@@@nenéfenahoésteSDahsC@@ﬁ%%Eb@%
. . e connector 24 in i i i
Accordi ng t aetrg na@dnf tgunacion) fagr aflrféité%é?cr@l’%éfwgga:egéégég%%%sggfﬁgﬁ%8n' it

is possible to ensure an i .
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y

form ng a nat i :
deh Q]%I)B{j?%‘li‘%n%'t%g 5% 0 cohgueetoreausacennetnpon BrBEEHti on rib

71 for the main I ndustrial Appli il i
. cabi |
accordi ng t gjHdie e extarnstlosdgeage ap%aratuls Iitsy i%s'@%l‘f%%cé'tbgduggove’

port in an incorrect direction, there is the fear that the
USB port and external connection terminal of the external
storage apparatus may be damaged.
For example, an erroneous connection prevention rib 71
15 indicating the connection direction of the connector 24 with
respecttotheUSBportisprovidedaswiththeexternalstorage
apparatus 70 shown in FIG. 57A and FIG. 57B. As & result,
it is possible to decide the connection direction of the
connector 24 taking the forming surface of the erroneous
20 connection prevention rib 71 as a reference.
Further,j11aconfigurationforelectronicequipmentsuch
as a computer equipped with, for example, a USB port, the
USB port is housed within a case, and a connection hole for
connecting to the USB port is provided in the case, & notch
25 corresponding to the erroneous connection prevention rib 71
is formed at the connection hole, so as to enable prevention
of insertion of the connector 24 in an incorrect direction.
According to the configuration for the external storage
apparatus?O,ji:ispossibletoensureaﬂlappropriateassembly
30 operation for the surfaces 11A and 13A between the main body

11 and substrate holder 13 by forming a notch corresponding



apparatus of the present invention, it is possible to reliably prevent
erroneous assenbly of the nenory substrate to the main body. It is

-therefore possible to avoid variation in quality of products caused by

erroneous assenbly and 10 deteriorati®h in reliability of the products. 52
Clainms 1. An external storage apparatus characterized by conprising: a
mai n body; 5 a nenory substrate, on which at |east a sem conductor nenory
nount ed, having an external connection term nal at one end thereof; a
substrate hol der having a substrate insertion. .th iHRergin t hrough
whi ch sai d gy edIesEcaSe CPE 10 BE P%gééﬁgh?ﬁf%gggﬁipﬁgﬁsaid menory
substrate t,0 aiglnain body under in such a way that said external
connecti on Q%i%ina] projects outward froman opening at one end of said
substrate insertion through-hole; and a cap to be attachable and
detachable to and fromsaid .15 ﬁugstrate hol der for protecting said
ext ernal connectndmpt il ALt i% err oneous assenbly restricting nmeans
i s provigded ”}hssa'edsé@iiﬂle by d Ora d @A ivt0 s entlerridl agsmagey ‘
posture ~ of sai nor'y substrate is not correct. 20 2. The e Le&HSI
st or age appgﬁﬁ%ﬁiﬁt@é}@Qrﬂilélg):éeentaijnne_’_ntli@ﬁ,_(:E%rléd?‘éﬁl_zkéjae FR %t sai d
erroneous assenbly restricting neans is ri r ion
i nt er secti ngrevent o KEPNEAYS 0§s§<=arﬁafy %t rrr;/errgu [Egja}{%%%d@rﬂttrqﬁt s
advancenent of sgig HEEPF¥SSHQ§£é§%§biﬁ@g@fﬁﬂéﬂﬁ&ﬂddevai@iaﬂﬁwﬁuiﬂng wth
other end ™Mmain BOAY: b1y and
quality of products caused by erroneous asse Y

10 deterioration in reliability of the products.



+ of said menory substrate if assenbly posture of said nenory substrate with
respect to said main body is not correct. 30 3. The external storage
-apparatus according to claim2 is characterized in that: 53 a holding
groove is formed on said rib, for holdPig other end of said nenory
,Substrate if assenbly posture of said nenory substrate with respect to
said main body is correct. 5 4. The external storage apparatus according to
claim3 is characterized in that: said hol ding groove holds said nmenory
substrate in acconpaninent with pla ﬁic deformati on as said nmenory
substrate advances. 10 5. The extern§ & Fgrage apparatus according to claim

2 is characterized i qa i r%i§tﬁ@rm€bmmﬁzedb,byor
guiding ad anceng%t %¥£§g$%lne%%$€£%%bstrate into said main body if 15
assenbly poghHpeigfingai d menory substrate with respect to said main body
is correct. 6. The external storage apparatus according to claim5 is
characterized in &h&ein2bogdYhol di ng section is provided at a bottom of said

main  body, for hol ding ot Of g2 FENDY ¥ cSehtstr séwei adivdncedr 7. The
ext ernal © st or age 368%?%%%§ﬁ§%%0r |ﬁgoto c%ain16 IS characterize? in that:

25 said hoIggﬁgr§eﬁbh@meﬂgldsvsagdaneantyrsabs@©aﬂ@CFhonaE%Bﬁﬁ%ﬁ neght with
pl astic deformation due to advancenent of said nenory substrate. 8. The
external stonagendppiucaedsaccording to claim1l 30 is characterized in

that: a substrate holder having a substrate insertion
through-hole therein through which said memory substrate to
10 be inserted, for fixing said memory substrate to said main
bodyunderinsudnawaythatsaidexternalconnectionterminal
projects outward from an opening at one end of said substrate
insertion through-hole; and
a cap to be attachable and detachable to and from said
15 substrate holder for protecting said external connection
terminal;
whereinerroneousasseﬁblyrestrictingneansispmovided
insaidmainbody,forrestrictingassemblyifassemblyposture
of said meméry substrate is not correct.
20
2. The external storage apparatus according to claim 1
is characterized in that:
said erroneous assembly restricting means is a rib
extending to a direction intersecting with other end of said
25 memory substrate and restricts advancement of said memory
substrate into said main body by contacting with other end
of said memory substrate if assembly posture of said memory

substrate with respect to said main body is not correct.

30 3. The external storage apparatus according to claim 2

is characterized in that:



*said main body has a space thorough which said substrate 54 holder is
inserted, and a restriction section is provided on an inner surf ace of
"sai d space, for restricting advancenent of said substrate holder into said
space by contacting with said substraPe hol der if assenbly posture of said
.Substrate 5 holder with respect to said main body is not correct. 9. The
external storage apparatus according to claim8 1is characterized in that:
a plurality of liner ribs is provided on an outer surf ace 10 of an end

region at inserted side of said substrate holdey._. $ail & $PAA,qi#PNG an
i nsertion directi®nmnefdsRy PSR rat 0]Wbel'cjd]é)rn \%’nratlh& ?:elsp'ect to said g(s)pace;

wherein said _plural hjty-o I i 1S ¥ esRect i wed semproiasdiposift i ons
wher e sai d QFﬁﬁg 88%53%0%a%%gﬁ%g%f%ﬁﬁﬁﬁiajd 15 restrictiqn sectign if
assenbl y postupecaforsadihsihataat eh hespeet wotse Bpe POty *S4 Y ei'n body is
correct and where said ribs contact with said restriction section if
assenbly posture of said substrate holder is not correct. 20 10. The

ext ernal _stqrage aratu c L0get 1 adind adSochamacterezednih that:
at | east?so of @ggde%%%?% ?t§{€# g?ﬁﬁpgre functioned as a welding rib

bet ween sai d;nmaharBed¥randdsandthabstrate holder during ultrasonic

wel ding. 25 11. The external storage appayatus acc I dnd, is
characterized in Ehéﬁ:h§éﬁénﬁaﬁﬁ°88§y?F§' hal5e Fﬁ%gﬂéﬂgﬁ%gﬁgéally ol ummar

formand a space through whi idisyubsteabenheldar 49 keid3Omemseyted is
opened on aaﬁépﬂﬁﬁgﬁ§ﬁgﬁrfﬁﬁggtngégg'and an end portion at said main body

side of sai d\ AR rat ShARGHCES.
10 '

5. The external storage apparatus according to claim 2
is characterized in that:

a guide groove 1is formed on said rib, for guiding
advancement of said memory substrate into said main body if

15 assembly posture of said memory substrate with respect to

said main body is correct.

6. The external storage apparatus according to claim 5

is characterized in that:

20 a holding section is provided at a bottom of said main

body,forholdingotherendofsaidmemorysubstrateadvanced.

7. The external storage apparatus according to claim 6

is characterized in that:

25 said holding section holds said memory substrate in
accompaniment with plastic deformation due to advancement

of said memory substrate.

8. The external storage apparatus according to claim 1

30 is characterized in that:

saidmain body has a space thorough which said substrate



corresponding to said periphery surface of said main

storage apparatus according to claim1ll is character?ggé.iﬁzih;P? gxg:;gal
end of said nain body that is shaped in a substantially col ummar form has
an inwardly curved shape, and a wave- $thaped section for a slip prevention
is provided at a front and rear surfaces of said cap. 10 13. The external
storage apparatus according to claiml is characterized in that: said
ggg?:glsggfg{ate !f_arra?ged gt an of fset position wth respect'to a

position of said main body. 15 14, T

appar at us abodferngst snepaFatt apd %h%‘?%%fjeﬂ:lz%% ?%8*%32&;1{1?{%;%%55”%%@30@
nser tod andNZ0 SPEBEA TR oty T o ab onel T60 on. At an oppasi {

_ ed ant econd main body formng an end region at an opposite
side to a shdesthn ougds v ich hedide rsabsbr ad &d trrpaks byocpatarhsBpt B4R wher ei n

a slot is provided to id i i :
el ko, Poanrondeirobe peeier Ao appapl vt Bsfy SRR agn o

substrate. 15. The external otag paratu Isdi [ [
characte?izé&lﬁﬁrtﬁéF% §SF€e§%cé%dgﬁggnﬁgggy%ﬁ§9fgfngggtgaggthP}3gt h;in
body 30 by snap connection through a plurality of engaging pawls. 56 V 16.

The external storage apparatus according to claiml15_ s i i
that: a wal I9.sect Tos estprodildedcradsaplPRIA PsnﬁF8058599CP$B§E%§§l??gt:Rg

advancenent:ﬁg Jﬁéga%%%Ei%%%gi%Tt%%Eq engagi ng
apluralityoflinerribsisprovidedonanoutersurface
10 of an end region at inserted side of said substrate holder
to said space, along an insertion direction of said substrate
holder with respect to said space;
wherein said plurality of liner ribs is respectively
provided positions where said ribs does not contact with said
15 restriction section if assembly posture of said subkstrate
holder with respect to said main body is correct and where

said ribs contact with said restriction section if assembly

posture of said substrate holder is not correct.

20 10. The external storage apparatus according to claim 9
is characterized in that:
at least some of said plurality of ribs are functioned
as a welding rib between said main body and said substrate
holder during ultrasonic welding.
25
11. The external storage apparatus according to claim 1
is characterized in that:
said main body is shaped in a substantially columnar
form and a space through which said substrate holder to be
30 inserted is opened on a periphery surface thereof and an‘end

portion at said main body side of said cap is shaped



5 pawls into said first main body if assenbly posture is not correct. 17.
The external storage apparatus according to claiml is characterized in
that: 10 a gap is forned between an inner wall surface of said main body
and other end of said menmory substrate?® and said external connection
termnal is press-fitted to an opening at one end of said substrate
insertion through-hole. 15 18. The external storage apparatus according to
claiml 1is characterized in that: a guide section is fornmed in said

substrate insertion through-hole, for guidin vancenent, of , s, nenory
20 substrateorHE©p@éﬁHn§u%%t%%&43Hﬁﬁ%ﬁgé%yfS&%%&%%Iégpgg?ufg of égid menory
substrate with respect to said substrate holder 1is correct. 19. The

external storage apparatus according to claiml is characterjzed tﬂ t hat :
25 sai d mai pobodyrhaseat StiAl tairerasy iappay stmiso aEROTPAPEsTOoF L 2P and
bottom and said substrate holder is held by said two-parts structured
mai n body. 26. chhsaekesiR8F dRoFAFE apparatus according to claim19 30 is
characterized in that: a ani f oL detRiay natdéng ia posapednief said 57
substrat® hol der ?ﬁgg 53§£E§gdq¥%$%h %frectigz is provided within said

mai n body. 2lpsThatrextiernablehanagéoappheat a8 aueardiigcvbvefafhil® 5 is
characterized in that: an engagi ng section

or _engagi W, r
peri pheral surf aceao$-shired EEATIATe TRE| ﬁesr‘fjr% Rrﬁr%‘&q’l%r? é%hp?{él‘ég#égne of
sai d tmo-pa%%sastr%% u%%% mai_n. g%q*abgsaggegghﬂ cap.

10 13. The external storage apparatus according to claim 1

is characterized in that:
said memory substrate is arranged at an offset position

with respect to a central axial position of said main body.

15 14. The external storage apparatus according to claim 1
is characterized in that:

said main body comprises

a first main body through which said substrate holder

to be inserted and
20 a second main body forming an end region at an opposite

side to a side through which said substrate holder to be

inserted;

wherein a slot is provided to said second main bedy,
forattachingzﬂuidetachingzacard—likesemiconductorH@mory

25 apparatus to and from said memory substrate.

15. The external storage apparatus according to claim 14

is characterized in that:

said second main body is joined to said first main body

30 by snap connection through a plurality of engaging pawls.



« posture of said substrate holder with respect to said main 10 body is
correct. 22. The external storage apparatus according to claim19 is

»characterized in that: at least a part of outer peripheral surface of said
15 substrate holder is welded to an inf®r surface of said main body. 23

, The external storage apparatus according to claim19 is characterizéd'ih
that: 20 a retaining section of said substrate holder is forned in an
i nner surface of said nmain body. 24. The external storage apparatus

according to claim19 is characterized in_ that; . i i -
W hi n Sai dfmi n Dol T2 SaSREEenG PR bar | pnBT &l GHgE of Sarf menory

sub . , :
agoiérzhg bgggéﬁg%ggtégggéaaig sibstrate hol der so as to sandw ch from

a wall section is provided to said first main body,
for restricting advancement of at least some of said engaging
5 pawls into said first main body if assembly posture is not

correct.

17. The external storage apparatus according to claim 1
is characterized in that:

10 a gap is formed between an inner wall surface of said
main body and other end of said memory substrate , and said
external connection terminal is press—-fitted to an opening

at one end of said substrate insertion through-hole.

15 18. The external storage apparatus according to claim 1
is characterized in that:

a guide section is formed in said substrate insertion
through-hole, for guiding advancement of salid memory
substrate into said substrate holder if assembly posture of

20 said memory substrate with respect to said substrate holder

is correct.

19. The external storage apparatus according to claim 1
is characterized in that:

25 said main body has a structure split up into two parts
of top and bottom, and said substrate holder is held by said

two-parts structured main body.

20. The external storage apparatus according to claim 19

30 is characterized in that:

a mechanism for determinating a position of said



10

15

20

25

57

substrate holder in a back and forth direction is provided

within said main body.

21. The external storage apparatus according to claim 19
is characterized in that:

| an engaging section for engaging with an outer
peripheral surface of said substrate holder is formed in at
least one of said two-parts structured main body if assembly
posture of said substrate holder with respect to said main

body is correct.

22. The external storage apparatus according to claim 19
is characterized in that:

at least a part of outer peripheral surface of said
substrate holder is welded to an inner surface of said main

body.

23. The external storage apparatus according to claim 19
is characterized in that:
aretainingsecthmuofsaidsubstrateholderjj;formed

in an inner surface of said main body.

24, The external storage apparatus according to claim 19
is characterized in that:

a mechanism is provided within said main body, for
supporting a 'peripherél edge of sald memory substrate
projected from said substrate holder so as to sandwich from

above and below.



