1 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 ‘ag external storage nmedium ,
Background of Related Art 10 Conventionally, storage apparatuses or storage
el ements capable of recording and storing various data or audi o/i mages
etc. have been internally nounted in equi pnent cases of personal conputers
etc. or have been capable of being arbitrarily attachable and detachabl e
(or exchangeable) to 15 and fromﬁgg&p{e@g{,gases. In a case where, for
exanmpl e, flexible disk devices etc.” a aken as external storage

appar atuses capable of being freely renoved fromthe equi pnment, attaching
and renmoving is possible with one novenent, and various data is possible
20 to record and store in Bx¢gmpal Sfprege dp®ayradssr esponding to the

pur pose and object etc. This has the substantial advantage that -
arrangenent etc. can be carried out in a straightforward manner. However,
in the gaseridlad df cohd| EnedSkiomi th respect 25 to recording various data,
not only is reliability insufficient, but access tine is also slow
Further, when apiparpiessst ainvendeomorel conpaoe dm exdvordenaorade t he

tendency to _devel.op miniaturiz the surface area of, the stoqrage nedium

novi tabl y BRI T et S DR 5 e AR B € hi o

placing |i rrd St @edl e Mhgdgd i zation with a high-capacity. 2
Background of Related Art

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 possible

20 to record and store in a manner appropriately.corresponding-
to the purpose and objéct etcf This has the substantial
advantage that arrangement etc. can be carried out in a
straightforward manner.

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

26 to recording various data, not only is reliability
insufficient, but access time is also slow. Fufther, when
apparatuses are made more compact 1in 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.



On the other hand, when sem conductor nenory is used as an external storage
apparatus, there is the advantage that it is possible to resolve problens
- wWith flexible disks such as problens with the reliability of recording and
storing 5 of various data and the accé@ss time being slow The card-type
apparatus disclosed in, for exanple, Japanese Patent Application
Publ i cati on No. 2003-281490 is well known as an external storage apparatus
usi ng sem conduct or nenDry of the related art. Fbmever with 10 card-type
external storag ratuses H S gg detri, nen%a versatility of
drive devices r Edl%& Sk PEPRg HRER SSPSFEH PﬁtPﬁlge@?SVabﬁ %pPPar at uses,
and it is BetyCRRMRRHRAl s 6Pk @f&ﬁ%&dﬂhét§h5§éQkJtﬁ&adg%h&&ﬁ§€ﬂét
applicant has therefore forner y proposed 15 an external storage apparatus
utilized thmoughpwmszblecnv|nesoav@SBr@Uhemer8£ﬁhsﬁiaxﬂblaud)sbersuehc of a

per sonal conputer Japanese, Pat ent Ilcatlon No. 2003-281490 Si nce
this -exte?ﬁaPrQPéﬁgé %éﬁﬁaFQ?u§e&6§E E&FyrBGUFﬁﬁoédH%alé% et AFE98  devi ce

and is gapahl ‘%a‘%flo%tsord'atﬁgeg?x‘é rgading dat %lﬁ'}enBIEXn%hrSQth 20 insertionin a

USB port typically provi a personal conpute i's very convenient.
A configuration Tbe tchedabgpe apganamﬂsrﬁxxcmyseﬁnmnﬁuimr|6x5MpMa |n FIG
58 to FIG 60. An external_ storage, apparatus 1 of the related art

const ruct | SAPPRSRAI EATENE ARPFF2tHom dBtP 5 faidebie syAPRerEl438 %%S|n
whi ch housgsya Mgamiy, S‘é%s ef@{ % Pﬁ‘i@ 1 QL LTBMDL Ying
e o synthetic resin

inserted to a main body an externa
connectlonseﬁ&nbndhc30$ummmdﬁyaoﬁomMmﬂxml&ﬂé@ched aticorreaqdgewdtht he
menory_substrate 6 is exposed to outside of the nain body 2, 30 Wien in

use, b¥fthE2ELrEYRE SX MRt |5§ﬁrta@renﬁﬁﬁ1ar§tll§esc&ﬁﬁe“ctléod%%r%“‘tﬁ%ajport etc.
of a per SOEG'tﬁ@%%%rt’ll%'yCBf drive devices readlng and writing data

stored in this storage apparatuses, and it is not convenient
for a user in its usability. _
The present Aap'plicant 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 Application No. 2003*281490); Since this
external storage apparatus doés not require a dedicated drive
deviceandis capablé of storingandreadingdatasimply through -
20 insertion in a USB pbrt typically provided at a personal
computer, it is very convenient. A& configuﬁation 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 5 made of synthetic
2b r‘esin, which house-s a memory substrate 6 mounting a
semiconductor memory, is inserted to a main body 2 made of
synthetic resin and an external connection -termihal 3 such
as a connector attached at one edge of the memory substrate
6 is exposed to outside of the maln body 2.
30 When in use, by the external connection terminal 3 is

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



3 1s not shown, recorded information in the sem conductor nenory is read
or information is recorded in the sem conductor nenory. \Wen not in use, a

. cap 4 made of synthetic resin is attached at the main body 2 with the

purpose of protecting fromdust 5 and #irt and to ensure accurate reading,
recording and storing of information. O her than the above, the present
applicant has fornerly proposed Japanese Patent Application No. Hei

6- 312593, Japanese Patent Application No.Hei 11-354213 and Japanese 10
Pat ent Application No.2001-160390. Disglosure of Invention The

USB- conpat i dhetesharnarese biegenappRALLGE 1 H%%E?{“BEBHdBBE% e ontf i gur ed
froma conpi nati,on of -f C - ks ROION

substrate Jr‘n%ffagldoérJarﬁ%o%He%r%lrél)ﬁ@g%%ﬁ%t%%%%%ﬁgfg?g?ggqéﬁ%ﬁ thatﬂ"t he main
body 2, sufisisais: hel dee, & andrenedy sfikshtakeié aseinespedtiamiad fixed in
an integrated manner, with the cap 4 being freely attachapl e and

det achabl eat ttthemh ifty fedvhe wibs i @HEIOFEr °5. PPRL§Re BY %Wncﬁ’eﬁ’te i s that
the posture in.,which the main rat |y substrate
6 are sse%‘flg&rqasn%lét?ied’ésdlraen%gcl%%?ﬁeesr%%?%#ﬁén%n S cﬁ;frfeg gggenbl elzihg\?vith t he
posture of,evernr9nrRaeichhese components being incorrect, there my be
cases where this is detrinental to the reliability 25 of the resulting

product. In par®teer ahanie abkive  t §hfe PERSCBX 36 HE! CatoPag & Hprat us,

rincipally fromthe.vi ewoin of .th i i nt .of
\F;i Iew, | !Ot i%‘f%ﬁ’???‘éulc{gﬂﬁ% S(ﬁl stcplﬁitl%nrifat gpggﬁgéggﬁﬁeﬁ# ?%%\J? %ﬁ?l%a%wbgcaase

‘the appeasancge8f phecht MppBIEkt BG NS, BAMMEL-3 DA 13 and! thayens8t i s

tendency to assenbl e conponents incorrectla/ in the assenbly process.
10 Patent Application No.2001-160350.

Disclosure of Invention
The USB-compatible external storage apparatus 1 described .
_above is configured from a combination of four components
15 ofzamainbodyZ,cap4,Substrateholder5andnmmorysubstrate
6 manufactured such that the main body 2, substrate holder
5andmemory substrate 6 are 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
postureofevenoneofthesecomponentsbeingincorrect,there
may be cases where this is detrimentai to the reliability‘
25 of the resulting product.'In particular, with this type of
external storage apparatus, principally from the viewpoiﬁt
of the appearance from a design point of view, it is difficult
to discriminate between the front and rear because the
appearance of the front and rear is symmet;ical, and there

30 istendencytoassemble componentsincorrectlyintheassembly

process.




4 There are various reasons why the assenbly posture of the conponents is
restricted and one exanple is, as shown in FIG 59, to position the nenory
substrate 6 so as to be offset to the rear. surface side with respect to a
center line 5 2C of the main body 2. %he reason for this is to provide a
design such that a center axis of an external connection termnal 3

provi ded at an end edge part of the nenory substrate 6 is positioned above
a center axis 2C of the main body 2. 1In this event, when providing a
mechani sm for preventing 10 shaking of the nennrg substrate _w th %he mai n
body 2 and sUhbsteatee hoREEPUS, TeREONBCHARI ST & %?%@fﬂeﬂoﬁPuﬁepgsition

corresponding to an offset posjtli f e s{rat &Rl s causes
t he interﬁh@ CORPPYaFati &R g?s#EEBﬁggnaﬁgdgﬂggQg% ﬁ%ﬁeiéhbgfrgFg hol der 5

to be asygmegfizcakoi ntg GhsLeidwnthd dncam fouinit dag e €aso Beehowhen the
internal configuration of the conponents is asymetrical in aldirection
from fronbftteetete ther rehe swfiramsideonth read EPE S &% By al so be

cases where wor ker ; cannot re nize e :QS y nents. 20
Waen the §§58%bF9€pm%%%2§0$¥ %mg@%%fﬁﬁﬁ%d{aﬁﬁﬁgﬁﬁ%rzggghig?&ggagfgoneous
assenbl y Qlfes‘i_%'i‘ip%'ﬁ%@lt $hather esdmebecasast wher ext probl easndeveliop in
relation to quality as a product, such as being functionally. inadequate
when conpaee@imﬁlaBproumdedEMh@m@nﬁh%d@%ﬁﬁéﬁéﬁ@ghﬁé%@mﬁééﬁuQEEFBg?iately
assenbl ed, or 25 where durability deterior t LG _variation
in the qu&l LeyPBFLERERH oﬂ%%Y%.a|?F%Eﬁ¥i%%$%?§:?ﬁgtﬁﬁﬁggggrggﬁgﬁg becone
nore marked s s d Rive oy Pedhn edennangtoragshappan afous pecoresisgal | er.

For exanple, 1n the case that such an external storage 30 agp%ratgs is used
Wi th a0 poshaliliedt yife ther semairyconisttarate with the main bod an

substrate holder 5, the mechanism is provided at a position

corresponding to an offset position of the memory substrate

6. This céuses the internal configuration of the main body .

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

- BEven when the internal configuration of the components
is asymmetricai in a direction from front to rear for the
aforeméntioned reasons etc., there may also be cases where
a worker cannot recognize erroneOué assembly of components.:

20 Whenﬁﬂuaassemblyprocessjjsaccomplishedwithoutrecognizing
efroneous aséembly of components, there may be‘cases_where
problems develop in relation to quality as a product, such
as being functionally inadequate when compargd to a product
where the componehts have been aﬁpropriately assembled, or

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

In particulax, the above problems become more markgd as
this type of external storage apparatus becomes smallerf
For example, in the case that such an external storage
30 apparatus is used with a portable-type personal computer

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




referred to as a notebook-type conputer, the extent of 5 projection froma
USE port provided at a side surface etc. of a personal conputer is
substantial. This nmakes handling troublesone for the user and there are
cases where it is therefore wished to make the external storage apparatus
smaller. In this kind of case, discrim.nation of the front and rear of the
conponents during assenbly of each mniaturized conponent becones
substantially nore difficult, and the l|ikelihood of assenbly in an
erroneous direction increases. Exanple enbodi nents may provide an external

storage apparidictisonapadhea ofSprEmantimig ieetoneodss ass et fakf eteqnponents
for which the assenbly _position is decided and to suppress the occurrence

of varlatldH%51ﬁEFF§n3&aFP?9”t¢% % cCoMBdRed 1aile nThis a8pes ndlHegpr esent
i nvention, @ﬂHﬁHiés%mBr%%5d%@ea%s%§t% 2k 3L ar age c%@mgr% g§ecq%rq§§erlzed

by conprising: a main a menory substrate, 'east a
senlconduct&henﬁﬁnﬂQ/wnﬁhﬂuexb mamenghaneEXEenaalscomageta@@amammsnal at

one end ther a.su haV|n substrate ert
oh ooan- hoedsrer 1Rt RS h i e Ganty R R Rttt Y e o1 ea
for fixingagal dARBRDr BFSUBSEN alBmbéheaitisd MRIrAng bOdYsdder IdF suchna way

that said external connection termnal projects outward from an opening at
one end ofH§&F€U§G5§ﬁrat§0mpﬁ§@ﬁtlonb?ﬁpﬁagh heubstantialésp t oole

attachabl e r}_% %?Lttacg%lw &1L ff[]% g\dsgl %ggﬁg I8, hé)zll deeJ_[roanerous
pr ot ecti ng Sal ext ér connectl o erm naF erein’ erroneous assenbl Yy
restrictinglireatson sirprewsded in said main body, for restricting assenbly
if assenbly posture of sajd  nenory substrate is not correct.
Example embodiments may provide an external storage
apparatus capable of preventing erroneous assembly of
.components for which the assembly position is decided and
to suppress the occurrence of variations in its quality.
In accordance with an aspect of the present
invention, there is provided an external storage
apparatus characterized by comprising: a main body; a
memory substrate, on which at least a semiconductor memory
-mounted, having an external connection terminal at one end
thereof; a substrate holder having a substrate insertion
through-hole therein through which said memory substrate to
be inserted, for fixing said memory substrate to said main
body under in such a way that said external connection terminal
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 substrate holder for
protecting said external connection terminal; wherein
erroneous assembly restricting means is provided in said main

body, for restricting assembly 1f assembly posture of said

memory substrate is not correct.




5a Brief Description of Drawings FIG 1 is a plane view of an externa
storage apparatus 10 according to a first enbodi nent of the present
invention. FIG 2 is the side viewof Fig. 1. FIG 3 is a plane view of an
external storage apparatus 10 as viewed with a cap renoved. FIG 4 is the
side view of Fig.2. FIG 5 is a perspective view show ng a main body '
11-side of an external storage apparé?us 10 and a cap 14 separated. FIG
6 is an expl oded perspective view of an external storage apparatus 10.

FIG 7 is a perspective view of a rear surface 13B side of a substrate

hol der 13. FIG 8 is a perspective view show ng a substrate insertion

t hr ough- holge 12% ggsarsgaigﬁaég behReRgd3. FIG 9 is front view of a main
body 11. FIG 10 is a perspective V|eM/shomnng an internal 6 configuration
of a cap 14. FF&. 1l 13 adicge viewsckeut iatairnel entofags swpeirakuportion
side of an age a 10.. Fl a._her. ctive view
showi ng an ?Xnégél mer?t%“E g5f:<f‘ilfl&ex egﬁh orfga}é %easrea u%g‘ni?%}tlﬁne 13 is an
expl oded perspettive s emofsiar exter oal Flgto_'[ age apparatus 60 according to
a second enbodi nent_of the_ present invention. FIG 14 is a perspective

vi ew showi ng af$@bst rist & HP&IaB§r vigy A8 BF AreERRer ABPT T PRGETAPYEr at us 60

as viewed fpoguan; opeRi foh 39 qué) qre.end side. FIG 15 is a perspective
vi ew showi ng of a substrate hol der
FIG. 4 is the side view of Fig.Z2.
FIG. 5 is a perspective view showing a main body 1l-side
of an external storage apparatus 10 and a cap 14 separated.
FIG. 6 is an exploded perspective view of an external
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. |

FIG. 9 is front view of a main body 11.

FIG.10 is a perspective view showing an internal




13 as viewed froman opening at the other end side. FIG 16 is 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 showi ng anfexternal storage apparatus 110
according to a third enbodi nrent of the present 20 invention. FIG 19 is a
perspective view show ng an external storage apparatus 110 as viewed with
a cap renoved. FIG 20 is a cross-sectional view showing a structure for
supporting a penory substrate 112 th respect to a first 25 main body
121. FIG %ﬁnf%g‘ér%FH%nc?Bsg E%Bt}%nn view of an external storage

apparatus 110.p4d G132 4§18 %?cb%@;e%re'c\t%owa‘i‘”(rm%%s%rﬁt‘i@ sateibol der
113 as viewed fromthe front side. 30 23 1s a perspective view show ng

a substratmdh@ldéranléﬁta;snalemEdrégenapﬂm@ra*eas §0de. 7 FIG 24 is a front

view of a first main body 121. FIG 25 is I specti VI ew sho
essential portidn ot &3 r%efrsrfh?‘ﬁﬁb‘ﬁ“dy"ll@ﬂ Sj'é‘g) 'éqae%“ {HEET kb V\%SI de.

FIG 26 |s%1§1 %ﬁéﬁ?'g@"yég‘gfﬁ% ygtgug {gnory substrate 5 112 and a

substrate in an state as viewed fromthe front side.
FIG 27 is a EI®pad iiveavi ewpibdetngeaspeabiyesubstraf ean 142t ek b
substrate holder 113 in an assenbly state as viewed _fromthe reﬂl%m de. 10

FIG 28 i sSEoTRILFERINATIA & W%’g“%t@uﬁsﬁ‘?%‘f%‘i FHpmepiz o fn first
mai n body s 8P M8t 1 on.

FIG. 14 is a perspective view showing a substrate holder
10 13 of anexternal storage apparatus 60 as viewed froman opening
39 at one end side.
| FIG. 15 isaperspective view showingof a substrateholder
13 as viewed from an opening at the other end side.
FIG. 16 is 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 stérage apparatus 60.
FIG. 18 is a plane view showing an,externai storage
apparatus 110 according to a third embodiment of the present
20 inpvention.
FIG. 19 is a perspective view showing an external storage
apparatus 110 as viewed with a cap removed.
FIG.20 iseacross—sectional'vieW'showingaastructure'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 wviewed from'the rear side.



FIG. 29 is a partially broken perspective view showi ng essential portion
of a substrate holder 113 and-a first main body 121 in an assenbly state.
15 FIG 30 is a perspective view showing a first nmain body 121 and nenory
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 nmenory substrate
112 fixed to the first main body 121. 20 FIG 32 is perspective view
illustrating an operation of inserting and renoving a nenory card 200 to
and from an eE%Er n?I stor age agpar atus_110._. FIG 33 is a perspective view
showi ng a secohd faff body ~192% a%le¥eRbdaffoRrtHE2ERoRPIY| dé1-25 FIG 34
IS a perspectiwegVi <of %f%% I: .fourth
enbodi nment of tﬁ% 6?%?%%?8?%€§%§%%%%eSé%%?% iggéggggégéggiégrgfé§/shomﬁng
an externabfstofaget mpparbabdg 220 as viewed Wirbh &heapeal4sielenved. FIG

36 is a plane %ﬂ w,of ,an external storage.apparatus 30 210. FIG 37 is a
si'de view of an @xtet ndl & RGRFE HHPFar atisSBovIng a memorygsugshrakkpl oded

perspeqti veryiam of s8Bs X4 L M1 g3 p 8q@ side
view of a substrat eS hoISder &213. df F?%ggﬁb%lplsg%%@%&g%/aef%%gw§g?w§d
substrat e hobdeth218roas widwed from an opening 239 at one end side. FIG

41 i's perspectjve view of a substrate holder 213 as viewed from an opening

.at other end s‘ﬁfé 2!3| &5 42 BoE SR GEF- It PYSRIEW S ROMPHg T Selpaetare of a
10 substrafg 'é?ﬁ?étéw%‘sﬁfﬁ@é’gl%'lﬁglrelfg%_ﬁognaagggxﬁietsecah% d&"viewed

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 memozxy substraté 112 sepaiated.

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 exteinal storage 210
according to a fourth embodiment of the present invention.

FIG. 35 is 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_ 2190.

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



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 view of .
~essential portion 15 illustrating a nmechanismfor positioning a nmenory
substrate 212 with respect to a subsBrate holder 213. FIG 45 is a
perspective 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 |ower main body part 211L of a nain
body 211. .FIG 48 is a plane view showing an internal structure of a |ower
mai n bodyzﬁgrt 211L. FIG 49 is a perspective view show ng an internal

structure 25p@f afig Uppely MBI RRAY R, LD ;2RI shody+dlle1 FI G 50

is a plane view showing an internal "stricture of an upper main body part
211U. Fl Gsibriescarperphtded2pérspective view illustrating an assenbly

process of a nmin body 211 and a substrate holder 30.213. FILG. 52 is a
pl ane shomﬁngFégsuﬁgt%at% ﬁb@ﬂeY19§3°fnaaﬁu§St5§§8nﬁPé§e§tggé'mﬁth r espect

Lo a lgver miggbogy parkepddbccHlG vod.! ScaaPerspect ienk gl bhystrali ng

a process for assenbling an upper main b part 1Uto a | ower main body
part 211L awi whewkdcliramsehsbpahénholdér a218nies endnbiided. 5 FIG 54 is a

side cross-sectional view of an exterpal storage apparatus 210 ggﬁthout a
cap). FIG 55F1G- a?tr b3 sPeEepeohare peteheeti deshrehrerce88eftFal>porti on

|11 uStratLag,a.5URPeLEnSLA! Bp8hi AgBIPEYNBYPSHEALE 6212 W Lhin & main body
FIG.42 1s a perspective view showing a structure of a
10 substrate insertion through-hole 225 of a substrate holder
213.
FIG. 43 is a side cross-sectional view of an assembly
for a substrate holder 213 and a2 memory sSubstrate 212.
FIG. 44 is a perspective view of essential portioh
15 . iliustrating a mechanism for positioning a memory substrate
212 with respect to a substrate holder 213.
F1G.45 is a perspective view showing an internal structure
of a main body 211.- |
FIG. 46 is a front wview 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 is a plane view showing an internal structure of
a lower main body part 211L.
. FIG.49isa;mrspectiveviewshowinganinternalstructure
20 of an upper main body part 211U 6f a main body 211.
'FIG.50 is a plane view showing an internal structure of
an upper main body part 211U.
FIG.51 is an exploded pefspective 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




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

showi ng a configuration, for connecting portion between a substrate hol der
213 and a cap 214. FIG57A and FIG 57B are plane views showing a structure
of a nodification exanple of an externdl 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 showng a state of a
conventional external storage apparatus 1 with a cap renoved. 20 FIG 60

is a-plane view of FIG 59.  Best Mde for .Carryin t.the Ln ion The
(ol |oni 0g. PESEMIlEd T R TON VI REPEFGIOHEE (O ar M RO Soat Lebbt ment <
of the presentpigveni ian, 25 Lk dstvERaed mRMLL: rEtEngla £ ddeGs £3rshow an
external storage apparatus 10 of a first enbodi ment of the present -

i nventi on. abeeeblEhG. ad uppear pladm kbdw wdrt Hel ldkter aalowdnmage bpPHr at us

30 10 (As viewed fromthe front surface. Sane_.in t fall ow . FIG 2
is a side PPEW 6L EnEIEENHRIENGE §UPSTEASCaR V&R ?rgmlds \‘fiog&gée\%j't h a cap
of the gxternabrgl 05 p0gs APPALALUS d0sLEHDYEAna1 P GentolrSan Skdgrihew of the
sanme, FIG 5 is a perspective view show ng the main body 11-side of the
external stobagge apparatus 2QOangizhoap B4 csgparated, FIG 6 is an

expl oded 5 perspective view of the external storage ap arft us 1(ﬁ) gl G 7
i s a perspectiVEGvPRWSH CEOPEAFSSHALRES RETRPHFL 1 TR Ve §Pa hofder 13

o2 erc BRI et e e St psscplomptonal ol
Vi ew show pg2awikthfier aahain body 211. ‘ '
10 ' FIG56 is a cross-sectional perspective view of'esseni;'ial

_portion showing a configuration for cbnnecting portion
between a substrate holder 213 and a cap 214.

FIG.57A and FIG.57B are plane.views showing a structure
of a modification example of an external storage apparatus

15 of the present invention. :

FIG. 58 is a side view of a conventional external storage
apparatus 1. 7

FIG. 59 is é 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 Out the Invention |
The following is a description with reference to the
drawings of émbodiments of the present inventicn. |
25 |
{First Embodiment)
FIG; 1 to FIG. 12 show an external storage apparatus 10
of a first embodiment of the present invention.
Here{FIG;1isaplanviewoftheexternalstorageapparatus
30 10 (As viewed.fron1the;front sﬁrface. Same in the following),-

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




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
per spective view show ng an enbodineni t he external storage apparatus
10, The external storage apparatus 10 %f this enbodinment is 15 conprised
mai nly of the main body 11, a nmenory substrate 12, the substrate hol der 13
and the cap 14 (FIG 6). The mai n body 11 is an |njection nol di ng nmade of,
for exanple, a colored, opaque polycarbonate resin and forned in a

substanti al, I%Je}?gl ﬂgﬁarlc?shggghg%/}ttn f89§§aa}gs rp%a'l‘é’cu?sol(f Em@ggQmmodat i ng

t he subst r'at e ou ace of e mai n° body 11

i's painteg@eccQrdisng £9dtheiekesprehdcampaaty. & itshe exreprakiseor age
apparatus 10 and a logo nmark for a manufacturer name is printed at a

surface iAW ﬁdntowshmg/\m}le 51 Theodni hlb%ﬂe@e 1af ithe GiTegEred SEQRAEEr i cal | y
FIG 9, d i in th h | h
of the op@mp?tgra&r%sf Sphce So8 i Eendt S 0oa 1y o BFathl, * o the

axi al - gen G é% meb P Hpdyxtldnalagesrdaacgppatdtus o, FIG.
Cross-sec %rrsye shape ote an end region 26 of t%e 30 substrate 13 descri bed

later. A plusal peyspéctmervﬂeers@flacmalg supifipseayidegd ’%ﬁ*@lsﬁ%taﬁéepr ovi ded
at an inner-wall surface. of the sgace 15, F &pﬁt{ b%rﬂgﬁ ila and
Il b of th&HEST BodyiF1 %Fe%é‘n?easpgg $EECHFOY iy Th %e ape 5F°a curved

surface (R n@er%ucﬁtghréugﬁ EbGe &, rlie gﬁﬁ?@Yfﬁ@@ﬁRﬁﬁﬁﬁoiajKSmﬂﬁﬂStructed
from for "exanple, 5.a printed cirtcuit board 23 nounted with semi conductor

menory 2bcgiychlas FiElGashOmesos w@t&pecwqg)dtiﬁ%ﬁiwmg amglla§§réﬁéxy

. substrate and el ectr.oni onent uch. as ¢crys cill s and
| i ght 18 tctoi gdqr@d“égme%e 2R ]i%'h%e[?‘t 11['1 Q’l&e cro%% Slec@i 8h

of essential potion of the external storage apparatus 10,

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, opague polycaibonate resin and formed
in a substantially columnar shape having a space 15 within
._20 fer accommodating the substrate holder 13 (FIG. 6) . The cuter
surface of the main body 11 is painted according to the
recording capacity of the external storage apparatus 10 and
ﬁ a logo mark for a manufacturer name is printed at a surface
11A (not shown).
125" 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
respecttotheaxialcenterllCofthemainbodyllinaccordance
with the cross-sectional shape of an end region 26 of the
- 30 substrate13describedlater.Apluralityoflinerrestricting

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



24 provided as an external .connection term nal at one end 10 edge of the
surface side of the printed circuit board 23 (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 menory substratédll2. The connector 24 is conprised of
metal such as stainless 15 steel etc. for connecting a conputer and

peri pheral equipnment, and has a plurality of connection term nals arranged
internally. In this enbodi ment, the connector 24 is configured to conform
to a USB (Universal Serial Bus). The substra hol der. 13 is,, for .exanple, a
smoke- col stledhe FpassEnildtr AN, §mttB§I?85Fbgﬁﬁt@naeg}? ?#ﬂ%gﬁ'maf%

i"on nol di ng,
havi ng a t-h i t 1all tyd i et aNG8 rddpm front
to back ( 4])1 ?L%%%%a%}él%A %#w%sﬁ%ﬁ%t%%l der 13.is printed,
for exanpleirfMdd (RS s erorpitg £apackIy. 6f.the sem conductor nenory 21
etc. On the other hand, the 25 back surface 13B of _the substrate hol der 13
is printed wi e MeBergeRatEate [éds ePRSTEEREGAM TP Ph THE RS Stet y
regul ati ons ch. K Ly k 7 25
hrough Wi BRLMERS mErarDt Eiat 2o M A e e O R 2P he 30
substrat e ol=geh 23 EFh&h Behory| & c8)on Heclnwddald offeagthasd drwxsubstrate
hol der. 13 is shorter than the overall length 12 of the nenor sgﬁgtrate 12
and is forsdERihatndofIeqdonIM GANPelgRtE2 B THE? pPPntTd Fidcui t
boar d 23 ofe 418 JEIRL Y SUPSHE LG 121 REOK PGhe LI OM { her@PLdifife Gout he

% ﬁroug -hol'e W

Substrate “Tmsertion t en the menor'y substrate 12 is 5

. inserted thw gughvitdel | abed Meet td@mddr Dughedwohinb (Fldhe Sdo FIG

5, FIG 11). The nenory substrate 12 is inserted along the dir i on
10 e?dge of the su%face side of the printed c;chugt%oard gg (eﬁd

6). 1In this embodiment, the side on 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 steel etc. for connectinga computer and peripheral equipment,
‘and has a plurality of connection terminals arréﬁged
i'nternally. Inthis embodiment, the connectoer 24 isconfigured
to conform to a USB (Universal Serial Bus).
The substrate holder 13 is, foxr example, a smoke-—colored,_
.20 éemi—transparent polycarbonate resin injection molding,
having a shape that is éubstantially symmetrical in appearance
from front to 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,
for example, a logo etc. conformingwith the safety regulations
of each country..
| The substrate insertion through-hole 25 thfough 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 length




of arrow Ain FIG 6 with respect to the substrate insertion through-hole
25 of the substrate holder 13. In this. event, 10 as shown 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. The shape of the opening 39 is forned to correspond 15 with the
shape of the connector 24. Further, a central axial Iine 39C (FIG 8) in a

wi dt hwi se direction of the opening 39 is positioned ﬁt t he sang hei ght as
the axial ofehhernanery (FStHItef 12 M et h BHBRELEC A St eppRUcseRfion 41

(FIG 6) stri.ctin he .e pr0ject,| t nhegbey 24 with
respect tgﬁt%%déﬁ%ﬁ?ﬁg SggéégQ%:ﬁ&gﬁ%?ﬂ%%ﬁggﬁ%gg?dg%?ﬁgﬁﬁgge mﬁthpa pair of
left and spbght-agkoppersrdflcd0f¢EhGthe, dhdaim)s faof nek i subberateinity of
the opening 39 within the substrate insertion through-hole 2% i'$ _provided
at the outiesepsiiophshyosthrheleerdr Wheghdheamenosy) SubpRrehesidnhddi nent ,

the stepped section 41 is. forned. at 3 the1edge (pigt he side
on mhi%h PﬁéeégﬁﬂéQFEFKﬂﬁﬁ£?$ Fg933539§%QFﬁgggﬁp%Pg hc?rcuit Soard 23
formed W ghy,apgli gt ! wrlroader, wi dth than the connecter 24. In particular,
as shown in FIG 8, the stoppers 40, 40 30 are provided positioned so as

to be of fset Thetheneiyewlstadie ddad ssinfasbed 3B MI AFeSpEELTLB t he
central axial line 13 Cin the wdth.direct] f i 9 of the
‘substrateth%FH%V%iéy %ﬁé‘éﬁﬁ@ﬁ?lgﬁﬁﬂ$cﬁnf)éﬁé(yﬁagtf%Q% PREQEBgod

e sét corresponds to the distance

bet ween eaghoobntRe1axbsl ceenher suskt thee CooN®st ar3 24 nantlist heepti nt ed
circuit board 23. 5 Wien the nmenory substrate 12 is inserted~throggh t he
subst 1@t easnsbownonnt RLGUgR- el 185 ackheo conBgELofhé4sPappbycne

" at the front end as viewed from the insertion direction of
‘thememorysubstrate12projectsbyaEmedeterminedprojection
amount outwards from an opening 39 at one end of the subst.rate
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 prbjection 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
95 12. In this embodiment, the stepped section 41 is formed at
poth 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 pafticular, 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




section 41 of the menory substrate 12 does not. nake contact wth the
stopper 40 within the substrate insertion hole 25 but does nmake contact
-with a bottom part 25a of the substrate 10 insertion through-hole 25. In
this event, it is possible to recogniide that a worker has assenbled in an
erroneous manner as a result of the extent of projection of the connector
24 fromthe opening 39 substantially exceeding a predeterm ned anount. 15
A plurality of support sections 18 for supporting the connector 24 of the
menory substrate 12 inserted through the substrate insertion through-hole
25 are pra@daed wihe hiinittrhdirepsniongoB83hsf opRBIBADSE P4t %h%oﬂkﬁﬁtrfé%e with
inclination of connector 24 b xternal . force ac iﬂg i diygeetion of
20 t hi ckndssl387 { he TESRELEDF 0%4&?/5? Pﬁgﬁggﬁeocﬁrets o'Enhe o%gﬁ%% 39 bei ng
suppr esse POty Sesti ANscddee A Rharald taprofedtiaerz 4 idsi 28, 29a
and 29b fg?%%n%}g%%éyy mai ntaining a gap Gwith the inner wall surface 30

- of the ‘space ghbirthad noiioset thoardn2d. t he space 15 are provided at 25 the
end region 26 at the side of the substrate holder 13 that _is.fi d -

t hr oug inserﬂhﬁﬁiqﬂﬁ)m¢ﬁ9%$a§%b§§r6%eth2 ﬁéiﬁnsﬁ5%fdlﬁaﬁQ§%Wi€%§%3 7,
FIG 11). Jhe liner.yi 8 AL n 222 818 QY F H6dl Alcbags tidppedi r ect i on
of inserti%ﬁ#%ﬂﬁ¥%%lﬁgggggrgte older 13 with respect to the space 15. 30
O these, sdheridmern bifbtR8 memprpvédestonte He sigelapet nake FHYEHBIE t he

"substrate holder 13, and the liner, rib 29a 14 _and,liner.ri e
‘provi ded afithéhestonnsadd righdr F'?eSEHBEF?EF&PI%‘F%%%@L%%%? 6, FIG
7). In particular, 1pe ddnelod i 282 Wbt phde 26a tdrerauhsisatmtdol der
surface 1ﬁ corrésponds to t%e position of ?orm ng 5 the restricting rib
37 prowi dethsdriien waldowsgirflackes @f5.t Ae this event, 1t is possible to
| recognize that a worker has assembled in an erroneous manner
as a result of the extent of projection of the connector 24
from the opening 39 éubstantially exceeding a predetermined
amount. 7
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 providéd.within the
opening 39 of ﬁhe 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, 29a and 29b 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 insertion into the space 15 of the main

. body 11(FIG. 6, FIG. 7, FIG. 11) . The liner ribs 28, 29%a and

29b are provided along .the direction of insertion of the
'substfate holder 13 with respect to the space 15.

30 Of these, the liner rib 28 is provided on the surface

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




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 on the side of the
substrate hol der rear surface 13B correspond to form ng positions of the
restricting rib 38a 10 and restricting4rib 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 enbodi nent, 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 sane, and are set at, for exanple, 0.03nm to 0.07mm A%tsgfmn in
FIG 9, aapldiraldery mift illiane sy iztedrad fhicovicded S @R otk 8 part of

the space 15 of the main bo i i he,.end region 26 of the
subst r at e H& FPSF D | Olfcg%llf e]é}t {#%cgg\kll@’l ﬁ%eé‘t ?70)n'. These wel ding ribs 31

are arranged I%ﬁa@éti&?@rj RLErSRENSeds at ¢h tBE alidefo ot ybtsubetatitens
correspondi ng to opposi ng positions of the welding surfaces 27 so as to

make cont agildidi fsuheaael Bhgeurd gues T ofthh@osdid e fifod 9Z818E t he
substrate holder 13 (FIG 7, ELG 8). 25 Substantial|ly. V | di ng.

~grooved 3xheorafdididgnd 4 3gd§§°£’é9fe§oﬁ%4§%8fw%‘ﬁie grPe%%%%%u ;:lt?'(réate 12

t hr ough Slﬂ}ﬂé%lcﬂ&g S e 1L ovi deds atr a-Ports oy fraed npddee i@ ot téed edge

(the edge '0f the printed circuit board 23 on the opposite side to the
connect or r2d)n 4bdf Thesmemorin stibst rat e Yimeg B $997180d M€ The ends

43 of the open sides of the hal djng rooves .3 re_inpl t-hr ough
R- pr ocessi g 2§PefBpiee -side of the substraygy htqﬁ«?{aeﬁeﬁ%% %%%%?%tlg@lz to

Speance TR RN I g inaue 55 010 fe5ouLt ng g s shape o5
' 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. A
In thié embodiment, the heights of the liner ribs 28,
2%a and 2%b énd.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
.prévided at the bottom part of the space 15 of the main body
11 into which the end regioh 26 of the substrate holder 13
20 isfittedthroughinsertion.Theseweldingribs3larearranged
sc as to be ihterspérsed at a total of eight locations
corresponding to opposing positions of the welding surfaces
27‘so as to make contact with the welding suffaces 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 th;ough
sandwiching are provided at a portion facing the other end
edge(theedgecﬁftheprintedcircuitboardZB<n1theopposite
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 impleménted through R-processing to enable



integrally at the bottom part of the space 15 so as to extend 5 in a
direction intersecting the edge section 42 of the nenory substrate 12,
sous to forma shape such that a gap gradually becones smaller along the
direction of advancenent of the edgelsection 42 of the nenory substrate
12. Wiile 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
predeterm ned clearance D is fornmed between the bottom part of the hol ding
grooves 32 and the edge section 42 of the nmenor substrate 12 held by
sandwi chi rgeammetrve yoeutashysdre 3 2oftat I@éivaﬁ’éfledimﬁ&%g?&g\}igﬂz and the hol di ng

grooves 3.2 (FIG  11). 15 Here, 't Ly at el airs shapsedsby punch
processing et8e Eﬁf)%?fgnargoﬁ?asgf %?D%%%nzéstp\??nﬂere toheaprgci si on of
di mensi on s PO ause ek hoF agbatt alaagesit i hébsctbsd4sterPefal shape

due to abrasion %ftp?ﬁe punches and dies, and in th%'qs em?argccrzclji QEQ%n vari ation
i n di nensiignsgraihe a20t hongitast partd¥ édxs sR26F Hh&CnBhory “5U S ate 12,

is approximately, for exanple, .0.1 Furt | NRrdALEQhd flembelydi Ng
depth &f tifeaEeRdHe o8 BELETSEFLHRE %&dﬁe ?ﬁ%tﬁééﬁr? body 11 with r espect

to the weldi e 27 of tbheosrbskhape shen ddntlsd gap grsgually
appr oxi natséjlb;,& géé ggém%ize. , 0.05nm and 25 as the variati Qn ifntgliemensi ons
of the maigeduedys Isinsricet hel orsuldste atieamsiigay oF3 a¢9RaGeRG i ™n§ i nj'ect i on

nol ded conponents is approxj mat el fa I hS@easling gi ve a
total varddsts 6RCICACH ﬁgﬁsﬁ Bff’@ W%yzgﬁ%sggg%r%' Iﬁlr}gtim enbodi rrgnt, the .
wvariation jn di nensi Qisihs <30s8bses hesh dyr tite ibobding Groovds 32 n the
above conf%ugura ion. As aresult, if the size of the cl ealr)angci Dai s, for
exanphe, Motiet perd. bfmihe aspiteat bovimhdhe tebE D% hbt Variati®on in

di mens! On,pgehgetnggrguj;éggeclogartar}lecev%r&gtf‘oornmé-& b(ti.it%ré?li PHe bottom part
| of the holding grooves 32 and the edge section 42 of the memory
‘substrate 12 held by sandwiching at the bottom parts of tbe
holding grooves 32 and the holding grooves 32 (FIG. ll)i
15 Here, the Iﬁemory substrate 12 is formed by punch processing
etc. employing a press, but cases where the precision of
dimension is 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.lmm. 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
substfate ho.lder 13 constituting injection molded components
is approximately, for example, *0.05mm, 50 as to give a total
variation in dimensions of 10.25mm or more. A
In this embodiment, the variation in dimensions irs
30 absorbed by the holding grooves 32 in the above configuration.

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




t heref ore changes between 0.25mm to 0. 75mm Nanely, referring to FIG 11, a
size g of a gap occurring 5 at the bottomparts of the hol ding grooves 32

~formed in nortar shapes is formed so to be snmaller than a thickness t of

the nenory substrate 12, so that the ¥Wenory substrate 12 is supported

~through sandw ching with the hol ding grooves 32 in a plastically deforned

state as shown in the drawings. 10 Further, even case that the nenory
substrate 12 incurring the influence of the variations in dinmensions
advances in a shallow manner with respect to the holding grooves, 32, the
menory subsetate AXmwauses? tﬂi‘éﬁl’fﬁﬂld?rhg"hﬁrr@o\ifg§@zl?onﬂn%‘%fg% Prastic
deformation,so as to Ssu 1 hr gu S L.¢hiNg.4 : bk ng

gr ooves SZd%fP%n?b?ﬁEd%ite 6@%%%%%%& o??sgpe ?%q}tyﬁceﬁti??dgﬁﬁ%ﬁgrear surface
11B wi th respestote &HQn%éEabetG@@heD.2$ﬁmofotbe?ﬁmmn body 11 as shown in
FIG 9. The extent .of the offset corresponds to the di stance between each
of the axial Nemlys mffatrepiineEier 24 anH 1hd ‘E)giahgéﬁ TreLF1™9 20 board

23 at the nmenory. substrate 12.. Theref.or.e, NELDH 12 is
i nsert &d it %%h@ggﬁg‘c%aﬁ%s St the h%é‘%&%ﬁo%%ﬁé%g’gk to %/(% %#?,ﬁé{%&éﬁedge
section 42, 0f . khes EIBRYd ST Blee shd1cemeshantn wdrtaets swict bftHze top

part of the rib 44. In this event, as a result of the 25 edge secfion 42 of
t he menorymsubsyr subsheiatg H d sandhirEhsde BEIORY FORH t%r et®32, the

advancenent of the nepor bstrate.12 in 541 t%$ ct ed,
and it is PBEEPHFE Fg?oéEPE%@%&%’%E‘%&%%’@,}CBOEEg ;ﬁ(&j’gﬁ%%l%?%@@i :\";\%r ker .

Further, eygnaif1kBticanioneeus asserblyel asounsimokedihe 0rahngel ding
surface 27 of the substrate hol der 13 does not _reach the pbottom I;l)a_rt pf
the spdce EBrbeeausevehecrerpitiral7 theuBePpayesStRSHERESnbE HYTRREE D t hi n
the h0|dinghgrgg¥$aeg%é of the variations in dimensions advances in
a shallow manner with respect to the holding grooves 32, the
memory substrate 12 causes the holding grooves 32 to undergo
plasticdeformatrmlsoastobesupportedthroughsandwiching.
15 . The holding grooves 32 are formed at positions foset
to the-éide of the rear'surface 11B with respect to the axial
center.11C of the main body 11 as shown in FIG. 9. 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 ﬁemory substrate 12{ |
‘ Therefore, when the memory substrate 12 is inserted into
'thespama15ofthen@inbodyllbacktofront,theedgesection
42 of the memory substrate 12 comes into contact with the
toblpart of the rib 44. In this event, as a result of the
| 25 'edge section 42 of the memory substrate being held sandwiched
by the holding grooves 32, the advancement of the memory
‘substrate 12 intothe space 151is restricted, and it ig possible
for-erroneoué assembly to be identified by a workerT
Further, even if this efroneous 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



As a result, this may cause defects in welding of the main body 11 and the
substrate holder 13 and there is the possibility that conpletion of the
product with the erroneous assenbly 5 may be hindered. In the above,
"erroneous assenbly restricting neans7of the present invention is
constructed, which restricts the assenbly if the assenbly posture of the
menory substrate 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. be i ng
attached whensthetextZerngs BobrsyErgspHl BEHR thfg}lf’ia%? %O%‘geeg %r%qﬁe cap 14
is formed of, for exampl e, an _opa YEArPONG €y r&Sivhd Riz@at i on

nol di ng. The %aﬁ)esl‘-hf(ti's t%ﬂaé’nﬁa%l%l%ydégﬁierg{sr?cal in Ig%pear ance from front

Lo rear ag,qhawn |l GupRe keaimnets hagsre s i pshapacais 348Y
performng a sSlip prevention function during the operation_ of attachnment
to and det gghtentmbl ol dher & uiist paoUEs! deF 2@%?’2’?@?%%@&8 “tHe surface
14A and rear surface 14B of the cap 14. A space 16 for housing the
substrd&t e ®aydee 230¢8Te8rned within the cap 14. An opening inner edge 17

- of the space 1 Oul,des  anghapRe 605 raspandiyngesortheipgriphes alofsur f ace.
~of 25 the mai n"body as shown in FIG 11, and is provided with a_ seal

section tightl yresahtninvaetoanetspeeipheagted, tHel TR 4Ps St %he tine

of installation to the substrate holder 13 as 1A P SYEHt rPesety ati on of
Qust and depeeRBLyi 1o PREbLY BPERBEGIO BT R G e

10, guide ri f oL PHEVIdhROLSAROLD gennettapprapriseesi de sections
of the subw'?{r?}ellt %Q%B%ggr so as to gui dg?attachmant and det acgrEegtcalp8

10 Next, a description is given of a configuration
14 fdr protecting the connector 24 from damage and from dust |
etc. becoming attached when the external storage apparatus
10 is not in use. _

The caﬁ: 14 is formed 6f, for example, an opaque:

‘15 polycarbonate resin injection molding. The cap 14 1is
substantially symmetrical in appearance from front to rear
‘as shown in FIG. 2. Wave-shaped finger grips 34A and 34B
performing a slip preirention 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 l4.

A space 16 for housing the substrat'e'.holder 13 is formed
within the cap 14. An 6_peni_ng 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 i_nstallation 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



of the cap 14 are provided at the left and right side surfaces of the
space 16. Moreover, nutually engaging first and second engagi ng

- projections 35 and 36 are provided at the inner surfaces of 5 the surface
13A and rear surface 13B of the substnate hol der and the surface 14A side
and -rear surface 14B side of the cap 14 in order to provide a clicking
 feeling in the operation of attaching or detaching the cap 14 to or. from
the substrate holder 13 (FIG 3 to FIG 6, FIG 10, FIG 11) . In this
enbodi ment, 10 the first and second enga%iﬁng proj ections 35%&d 36 are
provi ded gespretipel yzat pywovidehsionse L&HthrBagH-31 8198 ForPassing a
strap through is formed at the tip of the cap 14 (FIG 5, FIG 6) . The
t hr ough- hobe the sBae®npPi sed of a groove 46 formed at the tip of the cap

15 14 and a brj dgin ect. 7 i doi 10y Wt hs € hen@r oovendiGengadldiendst rap can
therefore be f%%?%%‘gedg’ugﬁ%g%ﬁley brigtcle%;?:ﬂgg section 47. Next, _a descﬁéi ption
i s given ofrgiaBtheflsf s ansetbhiagoronedestay e PPPEGEUEPREFAUUS 10 of

this enbodiment 20 configured in the abo na r. i he
surfacds othehsungaws y 2upBErERA BITARES ﬁg %ﬂbncs <3 ggﬁg%égﬁiélgdea%e made

to face each.other in_th cALT echi PR W Lhr8RPEOPLR ad Bdassentity

post ur es, agds%gﬁnsufﬁaﬁgeﬁ‘g?g%ﬁ% %qem)ryasubgt rate 12 is inserted through
the 25 subghpate 1ihnseddi es pvwighahol cRBoffeeAd ngubs that PHO He?™ 13
along the direction of arrow A \Wen the connector.24 fEIpLY
substrate &2 attapalstes arhdetghbihe t&‘ﬁeﬁlaﬁgfggoof’r e git}gs%l?g?e i nsertion

ek s L SHEL SRS, cPIRUTng e plapos ot sttt e
substTgje ¢hagaridiomd beoughehabeintprey cst ians 38 8PHGH HRBFREHETT of
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.
'Thestrapcanthereforebéfastenedusingthebridgingsection
47. | _ .
| Next, a description ié given of a method for assembling
" the external storage appafatus 10 of this embodiment’
920 configured in the above manner.. ,

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

25 substrate insertion through-hole 25 of the'subgtrate holder

| '13 along the direction of arrow A. When the connector 24 of
the memory substrate 12 is péssed-through the opening 39 of

the substrate inseftion through-hole 25 a predetermined
amount, the stepped section 41 of the memoxry substrate 12

30 comes into contact with the stopper 40 within the substrate

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



19 +the nmenory substrate 12 beyond this point. Next, the surface 13A of the
substrate holder 13 housing the nenory substrate 12 and the surface 11A of
the main body 11 are arranged so as to face in the sane direction with 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 ribs 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 t he
connect or %m@h@gylmmmwfbmnﬁém@mw% of the substrate
insertion through-hole 25. At this ti the.as stue @ nkhe
substrate hol dtextmithie Feshpeet 136 Phet NS Bidy - rTR%%dgigrrect “¥and as there
15 is no nutual contac t lhaetuFEDse 281A aQatmdnaZbe@dd’ t he
restricting ' viber 37 ° éstg?gg%g% he advancenent of the substrate hol der
13 to withip she spaspgdh b ‘fahetnan?aceb@dythE isemgodirestiodt ¥4 At this
time, the edge section 42 at_the other Lgbsltsrate 12
is hel & saandmrcpedab§ @ﬁ%e%lﬂlwt‘&%vg@“ ‘B?Sg‘iﬁag:ed“at {e\hée oft om part
of the space 15, of 1Begausge tie: h@lodiyny1 gravoy ee32

exhi.bi t s%%’f‘ajrﬂ‘?%]ﬁ?/ ngﬁatggdge%%% if variation (variation.in the

di mensi ons,@f 4t he Eﬂ{ﬂﬂgc%h(tldﬁlﬂhé hlasic 232 hdelefr, 1y andat o s 1s50% the

ul trasoni c wel di ng conditions thenselves, etc.). the t,afd he
advancenmentib$ 31h@fﬁ@1mb§bt§eﬂs%¢%3é>%85u?§e SPAE £§ ngég‘?assgl cgI

def ormation. of the, holdi s ChRDges, S6e0f | dlmgi s aodyo absor b
the vari at P6ht2 ﬁ@&lPeE%wgng ﬁggﬁ% substrate 12 can be reliabhly

posi t i gned; pes meern80s ke stappel &l aff the Siksdraeeeihrertigh the
th h- hol 25
' rous chnnector 24 projecting outwards from the opening 39 of the

substrate insertion through-heole 25.
: Atthistime,theassemblypostumeofthesubstrateholder
with respect-to the main body 11 is correct, and as there
15 is no mutual contact.between the liner ribs 28, 29%a and 29
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 (var}ation in the |
dimensionsofthegmintedciréuitboardZBiﬁself,variations
25 -1n the ultrasonic welding condltlons themselves, etc.) .in
the extent of the advancement of the memory substrate occurs,
the extent of plastic deformation of the holding grooves 32
changesaccordlnglysoasTusabsorbthevarlatlon As a result,
the memory substrate 12 can be rel;ably positioned between
30 .the.stopper 40 of the substrate insertion through-hole 25
of the substrate holder 13 and the holding grooves 32 within



of the substrate holder 13 and the hol ding grooves 32 within 20 the main
body 11. The nenory substrate 12 is therefore prevented fromnmaking a
rattling sound at the tine of carrying the external storage apparatus 10,
and the user is not subjected to anxi @by or 5 unpl easantness with regards
to functionality. Further, peeling of the joining material (solder) for
"the substrate-nounted conponents due to vibration at the time of welding
and damage to the sem conductor nenory 21 and liquid crystal oscillators
etc. being precision electronic 10 conponents is prevented, and accurate
functions £pe maesopedpgllstoring various types of data and sound/inmages

etc. can be ensured. Next, the main hod ERLRGIALie W th the
substrate hol dBre Bgmary %r%qnﬁésg%eg%%%% %#ﬁ%fgl me. 15 there
-are no restricti.ons pl | BS $ENB ¥r POSE Wheseote bod h dttcereste The
substrate ﬁdﬁﬁ@?ﬂfglggagﬁgﬁ9ﬁ§%g§l in the gpé%e—lG of the cap 14 through a

sliding acgbﬁgrgghwegp,thﬁd thé deser bss Ioareihircthidd S @Y dt* t he

substrate hofder 13 in order to install_the cap.14_: he 8 date hol der
20 13. SMennpheaskhisesengtitiof TeABTE8p Uy &PFﬁg%éQ%géFgfo the substrate

hol der 13 reaches a predster 'ﬂégj Upbtethgarfinsbldapy sewond Ergagi ng
proj ecti on?e§§18ﬁd egcg]aegefq mel v, the first engagi ng proj ection 35 on

- the side ofyphhe subshbahesa5cbabdrents dideso ovEprraheosetbnd ergdlfi ng
T O e oo b eSaB b ;PSS 2030, g oty Moader,
e o B oEad et BF%y} “Ping LI e orleftiamialling
10 components 1s prevented, and accurate functions for
recording/storingvarioustypesofdataandsound/imagesetc.
can be ensured. _

Next, the main body 11 and cap 14 integrated with the
sﬁbstra{e 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‘substraté 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
substrateholder13Ieachesagﬂedeterminedamount,thefirst
and second engaging projections'35 and 36 engage. Namely,
the f£irst engaging prbjéction 35 on the side of the substrate

25 hblder 13 rides over the second engaging projection 36 so
as to push the cap 14 outwards so as to become broader, SO
thatthefirstandsecondengagingprojectionsBSeﬂu136engage
with each other as shown in FIG. 11. As a result, the operation
ofinstallingthecap14tothesubstrateholderlBiscompletef"

30 Bcecording to the external storage apparatus 10 of this

embodiment, even if attempts are made to assemble with an



30 /According to the external storage apparatus 10 of this enbodi nent, even
if attenpts are nmade to assenble with an 21 erroneous (inappropriate)
assenbly posture where the substrate holder 13 is m stakenly the wong way
around with respect to the main bodygill, it is possible for the liner rib
28 on the side of the substrate holder 13 and restricting 5 ribs 37 on the
side of the main body. 11 and the liner ribs 29a and 29b on the side of
the substrate holder 13 and the restricting ribs 38a and 38b on the side
of the main body 11 to come into contact with each other so ast%o enabl e

preventio ]ﬁégﬂ)l s i e s )r atzes sealdar pRsteitche "RELR. 6§ body 11.
Furt her, g?/lg‘f]o en thgl aspsﬁenbl‘y posture betyeen the mai r% <Qﬂlcby\h&;l:hand t he
subst r at e- syt sheratls hics dappi 8pi 5 atistakenly tAEsHRBRY Al Ythere may al so be

cases where the assenhl osture t ‘the substicate rhaehdel ikdrand t he
nmenory subsRFReEr 1P z@’gﬁa}f&f LiDaopd rglglr’},\?tee;.l I % this event, it is possible to

restrict r\?@%gh of £ e BEBBE yasabstlcke 1 32and Tegd TgtHBody 11
usi ng the %ﬂgsﬁgﬁﬁo th 5

, e bottom section of the space 15 s @ make it
possi blse tgiwyadd o‘a’rrtdweca;iﬁaa@ﬁeﬁbleymé#nth%%dyinjeqﬁ‘}ffs%best%lg}%sft%%tso t he
mai n body 11. 20 As a resylt, .errone ] Ve Of o COEPONE R ithe
prevent ed, 2%amndegtadit i (?‘fl%ﬁr 8gugt{§ %?J}Zg?% er roneous assenbl y_and

variation o Lo flali Lyoof 395 ofivgt s9isa0m hinancoiated With na] $O0Y
configuratton, particularly striking results are denonstrated for, the
external sioragecappanattos Otct Hikt PR bR ARRt SPhaP i ST Conpar ed

ocCUr T encesBroeet | ReTuESE0BNBI Y. EACatt Ty { e SearTness of the® component s
IS re|'£0ab|]¥08¥o'ig_ed, and reliability of the pr oductr IS 7

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

15 dis not appropriate; In this event, it is possible to restrict |
the 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 As a reéult, erroneous assembly.of components is prevented,
and degradation of products due to erroneous assembly and
.variation in the quality of products can be avoided. With
this configuration, particulaily striking results are
demonstrated for the‘exterhal storage apparatus 10 of this

95 embodiment that is small compared to the external storage
o apparatus 1 of the reiated art (FIG. 23), the occurrence of
errdneous 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

detaching the cap to and from the main body (substrate holder)




increased. 30 There is a tendency for the operation of attaching and
detaching the cap to and fromthe nmain body (substrate holder) 22 to
beconme nore difficult as the conponents becone smaller. However, according
to this enbodinment, as a result of foganing recessed curved surfaces at the
| eft and right ends 11a and I|ib of the main body 11 and providing
wave-shaped finger grips 5 34A and 34B at the front and rear surfaces 14A
and 14B of the cap 14, it is possible to suppress deterioration of the
ease with which the cap 14 is attached and detached. Further s_the

conponent s, beGonk s iplkeas rEheneti ss tite domonemdts PRECTEr shgt heht
connections is i1nsufficient due 10 to(ihe Iomeruggeg&lkggf§gkﬂgﬁbng
surface aresdedmeancohdingitre BBAY AMPLHEEubEPrat & hol der. However _
~according to this enbodjnen t s dtherhe figet dmis ddE endbet ween
the wel di n@e_%%ﬁ&’r%%émzf?’e&ff SPﬁLeEa‘sﬂ%gs?‘?amt%e hol der 13 a%%tth,e wel di.ng ribs 31
within theldf%i %apéi;ﬁa;ﬁ,bé&sﬁ 1al:501 ptoteashg i veamshaged IS EFEPi ng ri bs
37, 38a and 380 constituting the "restrictin ectians’ Qfy hhe Bresent
i nvent ispn Dia aind | B4Btatparhe ofratie 3Nhdieqy ﬁé%c a and 519b on the side
- of the substrate hol der,6 13 can. d funcyipar psrael ¢ nf thiebs so-as
to preventt%eﬂéﬁhéﬁhoﬁtihséﬁﬁﬁ%%fﬁ%ﬁﬁgnggéth. 20 Further, the liner ribs

28, 29a an%aggb %@ht‘bﬁ‘iéﬁ'%ﬁéa& hol terastaendd and dokafEtPFdi th one on the
surface 13A°0F thé substrate hol der 13 and two on the,ﬁggEGS frage 13B.
The nunber ofFditiesr r idss ther aenpeRpn Eh& I We B8 d&§&d £0°Confirmt he

front and rear through visual confir I s Jid si 4 S efifetiid ent2 Stuen :
i denti fyi ngeekethabnEhandtTeast %% éﬁﬁﬁk#ace 13A and rear surface 13B

of the}@ubﬁér%ﬁg TQ%QE%n%?oEstﬁébéﬁzaéfhm@ suifdee e PRHIGRT dr%ri nti ng,

' s0 as 1o inprove operabifity. ding o
main body and the substrate holder. However, accor g

fhis embodiment, not only is there a welding action between

the welding surface 27 of the substrate holder 13 and the

weldiﬁg ribs 31 within the main body 11, but also at least

15 part of the restricting ribs 37, 38a and 38b constituting

the "restricting sectidné" of the present invention or at

least part of the liner ribs 28, 29%a and 29b on the side of

tﬁe 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, 2%a and 29b on the substrate

holder side 13 are formed with one on the surface 13A of the

substratehélderlBandtwotnltherearsurface138.Thenumber

of liner ribs formed can therefore be used to confirm the

frontandrearthroughvisualconfirmation.Thisiseﬁfgctive

25' in identifying the front and rear when the surface 13A and

rear surface 13B df the substrate holder 13 is subjected to

differéntpaintingorpminting,sx)astojﬂmroveoperability.

FIG. 12 shows an'example of applying the external storage

apparatusiu)oftheaboveconfiguration1x>anauxiiiaryholder

30 50 equipped with a USB cable extension function referred to

as a "cradle".



FIG 1 i

The abovsoumtFaut At o0 an BLX ety net e 50756, caltpped i1 ot
, ( y hol der 30 i i

: ﬁglbldgreégenm on function referred to as a "cradle" .SOZSqUITEgegu;\’! fh P

port of a 'Zrequ Ioped with a USB cablgg (not shown) for connecti nI Itgrzl USB

Cstal | ed greS?”a. conputer, a drum51, and an insertion secti o% 52

e s ct with respect to the drum51, into which the external

connegti apparatus 10 is inserted with the cap renoved. Term nal '

Povi dedn\?vi \ch_th Ehe connect or of t_he external storage épp rat us io are

peri pheral su? %c%&olllrﬁi%ﬁ{g hgﬁgggf?mam 5@u;‘,pp‘ew\»rﬁd3wa5@%8 icg-l%&'eo"l'q%%d at the

_ on section 52, so '

i B0 S Ton cmatessosa gkt 5 SRS SHEL B L
: ae , use of .the . Lo

personal eofpumepli LIHHSL BPéerﬁlfjﬁoﬁgé%rﬁggﬁ%% nlgiﬁiagg%ec??mggﬁtngit?gnand 2

bet ween the exter 0 arigftss wii@ndclnd
q)ql LG8 it In Bhd4 3]
(Second EMSS&STENt F?% 13 toglglp(il 17 show a secgipéegboé!b;ggh gge[ h915

a

. . R . v d
preseng ifypntdan 10 itshelrdis@mw@s‘f,\’lb%rFh%ngaﬁofﬁggﬁgndi ng to the first

enbodi ment “descri bed abo i
- descri pt i GreneEdrg | §i5¥netft o gh\ég\%&ﬁg e e ahaor gt ub. 10
. tRA"the external storage apggr atus 10

of the first __embodi i i
. iment.cdesetibed abenen tine extzrrialo
ngtsPertgr?rPéacﬁ%r?% I's’ conprised of a main body 11 msrrrls)'; sn_,;sa ra{at l{; °0
_ Doldeiol F2and capvidiedrid tHE W%%ﬁsﬁ%ﬁ% i stté%rrgri sed

of a printed circuit board i ' !
and a connevsertxan gection %%’rrggnétlgdco Waﬁi%ﬁ%ﬁ?agécﬁm o 21 etc.

10 132 of the substrate holder 13 to the outside.

By employing this auxiliaryholder 50, use of the external

storage apparatus 10 and a personal computer is possible

without providing a direct connection between the external

storage apparatus 10 and the perscnal computer.

15

. {Second Embodiment)
FIG. 13 to FIG. 17 show a second embodiment of the present

invention. In the drawings, portions corresponding to the
first embodiment described above are given thé same numerals
920 and a detailed description thereof 1s 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 bbdy 11, memory
substrate 12, substrate holder 13, and cap 14, and the memory |

.25 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 o bhe broader widthwise than that

30 of the first embodiment described above.
- On the other hand, guide sections 61, 61 with which t_he




an .external termnal connector (FIG 13). In particular, in this

enbodi nent, the printed circuit board 23 is fornmed so as to be broader

wi dt hwi se than that 30 of the first enbodi mrent descri bed above. On the
-ot her hand, guide sections 61, 61 wtdy which the 24 |eft and right edges
of the printed circuit board 23 of the mnmenory substrate 12 engage are
formed at the left and right side surfaces of the substrate insertion

t hrough-hol e 25 of the substrate holder 13 (FIG 14, FIG 15) . The guide
sections 5 61, 61 are forned as |iner grooves forned atgfoz'tiogg of f set
to the rear, rejn%cgi%gg Wb bs respeet prontke cehERAF ke i r?e §c (FIG

15) in a wdith direcfion of opening 39 -at one n f sipstate hol der
13. The exiw@nirpfsuise reftes & e%@?@%sadi?nggwdt ﬁg gtll%tla%lé}: “bet Wegn each of

the axial centers 10 of the conpegtar .24,and+the PRichgio-coredt oboard 23.
The gui de S8 iSHLEES 8 ‘?/esua%fcttf(rgfléctelzOFIl for guiding the adyancenent of

the menory, substrateld diover ds (F1es. Sdpsticat &5 holTder 9uBd¢ 56 °P4se t hat
t he assenbtfy posture of i

the nenory substrate 12 is i \drt h
respects t ogll5 dihers rstmeat @sholfar gISQV?ﬁeﬁ%]f%‘?éfite@%%ﬁf&é%?fﬁgmr y
substrate 12 is inserted into uhst dNsey tHHn cdritraligladiclle 25 back
to front, ¥ t%epﬁ%?b‘:rléré%‘?e alt%r gérﬁ JC'Ee(agétq;‘edenti fy that assenbly is ' '
erroneous fﬁ%%sfc eRgagi 1g) ofn o4 hedihnoiyesubst rat oPERiagd3 Pt Jli%e

sections 61,61 1s not 20 possible. en. _ends of the guyi eosj_e_Lfstgtons-Gi,.
61 are foragd wit bhecenpatadteebplBrbad3wi dtiffs © n&aé’éfgo céasserr‘ol y with

the menory substrate 12 js ensured. g Mheprhatdlaxzibe qurdersections
61, 61 ar e@é?ﬁ’éﬁoﬁﬁiﬁﬁ%b?f?@%ﬁ?ﬁ%%bg%ﬁéggradual ly narrower, 25 with the

steppef, segti pp 41 6FbGcot3)40knkhenprpoiededi couprit board 23.
The guide sections 61, 61 have a function for guiding

the advancement of the memory substrate 12 towa;ds the

subétrate 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 becaqse engaging of
the memory substrate 12 and the guide sections 61, 61 is not
20 possible. | :
Open. ends of the guide sections.6l, 61 are formed with
comparativelybroadwidthsandeaseofassemblywiththgmemory
substrate]jiiéensured.Ontheotherhand,theguidesections
61, 61areférmedwithwidthsthatbecomegraduallynarrower,
95 with the stepped section 41 (FIG. 13) of the printed circuit
board 23 coming into contact with a clqsed end 62 soO 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 assemb}ed.to th?.



board 23 comng into contact with a closed end 62 so as to restrict the
menory substrate 12 from advancing further. As a result, the extent of

proj ection of the connector 24 from the opening 39 at one end of the
substrate holder 13 is 30 restricteds In this enbodi nent, the connector 24
is assenbled to the 25 opening 39 by press-fitting. The magni tude of the
pressure for press-fitting is taken to be, for exanple, about enabling
assenbly by the nmanual operation of a worker. As a result, after the
menory substrate 12 is assenbled to the substrate 5 hol der 13 i%r n

appr opr i ago J{?ﬂﬂf%@ bhepreEBrY i subayr aflee TRagmhendaLEh e PHET er%13 becone
0

i ntegral he press-fitting action_of th%g)(i%nn%(g‘ﬁg Vil respect
r e

to the oOpesi pyedq-ESuppostissekrBrisC P8/ 17T §G5H6rti'ng the outer peripheral

10 surface of the connector 24.ar red 8k a pbukati ths of rdsoddt;i ons (in
this exanpﬁi%?ewiééwoﬁ%en@a‘flgﬁlaﬁ e%gtton) at _the inside edge of the

openi ng 39 fﬁ%ggcg}eoﬁu%ﬁ%tr@i chpkpehteatd drs asbetbd edohfchdr Wit respect

to the ope‘% ese” support sections 18.are f b8 8a st ra ght
shape (frafs1dSr arplie eh sppeePrib e MANRHL g f“ﬁm?%gE%ﬁtgr %eri pher al

.surface of the connector 24. . (n e athemnehandrethaledgeesettdi dh@2 at the
side of taedotHESEREDF It derﬁarrtt}qujy g’%bst rate 12 is formed at t

e -bottom
part of the SQ§9§iﬁ-§i9 1he drbl iedychhests cars 260w Beh &P 2T £6 @F%ts 64,
64 of the PfB3®24 c¢onstituting the "erroneous assenbly restricting neans”
of the preggahihgveption (FIG 16,. FIG 17) A stepped section 63 (FIG

.13) forned at both corners of .th dﬂ% 42-constidaibagercpeainnerdl f or
preventing i Nt ERReF e REE T UM éli%sfce)%pe Section 65 formed bef yeen_the

10 surface of the connector 24 are formed at a plura ity o

locations (in this example, three on the top and bottom) at

the inside edge of the opening 39 so as to restrict inclination
of the connector 24 with respect to the opening 39. These
support sections 18 are formed in a straight shape (draft

156 .angle 0) so as to 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 imfention (FIG.
16, FIG. 17). A stepped section 63 (FIG. 13) formed at b?th
corners of the edge 42 constitutes "clearance” for pre_ventlng
interference from a stepped section 65 formed between the

95 bottompart of the space 15 of the main body 11 and the surface
of forming the welding ribs 31.

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

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

substantially V-shapes but does not support the edge sections




25 b

for"mpazgo[nhga\r/\; 3{ nt he Epace 15 of the main body 11 and the surface of

enbodi ment  above gt LI SI 31. Aswith the holding grooves 32 of the fio

fowards the side of ﬁ slots 64, 64 are provided positioned of fset b

the main body 11 gndt areergg;]f;s;rfage gﬂﬁ than the axial center 30 1TC):r gf

d gured to have the i

tﬁfzugﬁtsgﬁgpprhthe edge sections 26 42 of the rsrggzﬁsntshgls!ty [ Shapes but

ot samichig, efely s Show 10 el 17 ramwe with 1o e

orinted cirgui ; ormed equal to the,thickness of the
déf a@r?é‘ Herddry Afdest tadree sibstheqegthot wil8!%md the main body

11 are wel de I xed clearan
secti : ’ ice_(gap), DL i fQf ged Wered oerd
. Tﬁg%fi;ﬁ&@ heyre, ggwhu@wbé-tnr Eﬁg 1)172:_ &ﬁa’°3’r?e‘9%ott§%8§5art g)]T‘Oh?he g?ooves
is to be P@PFBRHELE §poquss %Eﬁg%kmeal &byl ldarchedebieknes § Mfs “exanpl
menory subsirate Yo : a result, change in the | t f Aok
certain e }P%rﬁris%éégq%%%%gglgahk?gzat Rffeet ithe GPDASESTS tb(glr%gfgle% ?0 ;he

, , : ' e stress .of t ' '
al | evi & edanBuehanaid ferky 1S Ave e 1950 ao%elﬁ%n%%%gééﬂf}%ﬁgf? 2"

X | su t h

t he substratséW%Peﬁge?ﬂm%ga%r%%%%%@%;ﬁ ??@?fmglrggsmsmﬁ?t%nd of

~alleviat [
on the ﬁoﬁhre%?@r 9512 %B%tgﬁnﬁéi‘tsbbsthat groovahed? ext &f n%tjrzé)g(?c'le&}‘% ;gti ng

he ecause chan i MEADH

° _ ge in_cyrvatur

h(2)I \é\ne£ hllg ! E@pglrl%gﬁengtdphrbﬁcvhérém élém%&?ai §H§ % %@ﬁsof theﬂléizjs‘lfst rate
ed.. Dar%geotﬁnhhe substrate nounted ,corrpon'entsrgag

dest r uct i orscofoec GRREOH G i
. ‘ rti'ons can theref
r ot ect ; . ) ef ore be
P | Lion of jrecqrded f nEREAGEianthe behjeved. the ° Prevented. -aed

12 due to heating at the time of use is permitted to a certain
extent so as to enable stresé of the memory substrate 12 to
pe 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 width of the guide sections
20 61 of the substrate holder 13 is permitted. Damage to the
substrate mounted components and desﬁruction of connecfing,
- portions can therefore be ‘p-revented, and protection of
recorded information is achieved. '
There is possibility of back and forth movement of the
25 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 D1 is extremely small approximately 0.lmm,
and is adcompanied by a sliding action due to press—fitting :
of the connector 24 and the opening 39. Rattling of the memory l'

30 substrate 12-during handling and an unnatural feeling during

attachment and detachment is not conveyed to the user.




Ige;ftL?np?ﬁSibility of back and forth novenent of the 25 nenory substrat
USB port of : Egﬂgﬁt 21; 'é[lg gaaoDl whi | eh connecting the connect o%/ 24 tor: ©
, . . wever, the gap D is extr |
approximately 0.1mm and is acco ; sl i di emel y smal
A npanped by a slidin i

g;ﬁgf fggtlng of the connector 24 and the opening 38.agglfrig;eo$0the
attac%mantsu Ztrate 12 during handling and an unnatural feeling durin

2 A rrent)agl Gdet achnent is not conveyed to the user. 27 (Third o
third enbodi ment é? EﬁngsésgﬁtsrgvgﬁP_extegnal storage apparatus 110 of 2
, i on. Here, FIG 18 i '

?Let git :)r(;]ernfal storage apparatus 110, FIG 19 is a perspei:tsi\?epl/?ngijfw
FIG 20 is@gbéfﬁgi sectiontFtus 110hwhen viewed with a cap 114 rempved
| | - al vi.ew.showi ct f ing a
menory substrafE5 1158 iR HF fesp tSQ%V?;g#]%%&l%ﬂmﬁ&;cﬁ/ amié M %s a

side cross-secti.o ) . )
perspectivéigi8&,%f8%ﬁkaeeﬁgééiﬁéht sfotpgepappaniat LBVANDIOM G 22 is a

; : e substrate holder 13 i
23 is ag perspgeté VervGewlsf ishe ' a8 i eved framihe dgont, FIG
25,15 8 PeshEeleyerybeuls’ 18 bogé@@ &3 o évged:hrer&\%\ﬁﬁfélaoac%(, 95 4 i s

| . 12 . . . )
of essenti abpporthent ¥, HE f LPstS ﬁapﬁ%sggg%é%jﬁw \%)?e&gge?fom t?}léeb\;cﬁ\,,v ~

" FIG 26 is ers 1 i

R b o U

per spect i vegry ewoof st hecsane-asciened ¥i MLagra FPferptEesd s 2
eth PREVHRGK® FrEtchi s 7s a

-~ perspective view showi ng a substrate hal 11 ¢
. : ) a :
121 separ atseghport&ng29 %WrﬁaﬁPEQFCF?tebggée#ggrg%ﬁ?%?ﬁe{s{zs/vfg?s?hg()dy

essenti ‘ [
SSsen gg‘se?ﬂ%ﬁt@hﬁ&fﬁzﬂheﬂéy%ti@taesh@étieﬁroslsl-%emtdqnhefftihes@XHﬁFﬁa%ody 121

storage apparatus 110, FIG. 22 is a perspective'view of the
substrate holder 13 as viewed from the 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

156 a'perspéctiVerview of essential portion of the first main
‘body 121 as viewed from the back, FIG. 26 is a perspective
view of a memorf 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. 223 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 df the back of

the first main body 121 shown with the memory substrate 112
fixed to the first main bedy 121, FiG. 32 is a pérspective
view illustfating the operation of inserting and removing

30 a memory card.ZOO £o and from the external storage appératus

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



state, FIG 30 is a perspective view show ng the first main 25 body 121,
and the nenory 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 nenory substrate 112 fixed to thggfirst main body 121, FIG 32 is a
perspective view illustrating the operation of inserting and removing 30 a
menory card 200 to and from the external storage apparatus 110, and FIG
33 is a perspective view of a second main body 28 122 viewed fromthe
front. The external storage apparatus 110 of this enbodinent is conprised
mai nl'y of ]% '- ¥e okl t e NGy, substrate 112, a substrate hol der 113
4,

and a cap the main body 5 111 being.conri Qi dearbitnat i on of
the first mai rrh@)(éyqterhhlaﬁdt@@&?n@%rﬁ‘ o 1%23;rfr EI%%% 18 to FIG 21). The

mai n body 111 and the cap 14 YoM BN a inyrenty csmlhﬂtlrdllt@g rrade
for exanplis Qﬁmftﬁst?rdeﬂl i {nyca %nate resin. The first r’nadll

121 has a ah ﬂ’g gga{grhdm@f rlalj ynHousiapgllfie WeHbifestinst PR 112 and
e “ho

t he subst 113 (FIG 24, FIG 25, FI 1 bodk#4 has a
space }16 {1 Hditey @@knb)tlls@@spﬁgat%“lé%te’c‘?‘br flejz_b?% %&Fgeenzl%%p Thé nenory

substrate 112 is conprised of ri d gigcuis td5rbeardll23 and a
connect or 124 W@v?%‘ﬂn%tm%hn gy Té?l 0?1 of one end as an external

- connection ter )(zrg dgollifl snd 30p cap dddnectorfaited K ¥ard use to
whi ch a nermryﬂ(’:ar escribed |ater is connected ;s ountedyad a

surface 11246t ibhe medaitng sbde r af@r1 1S58 et r Bhi ¢ corrponen%hsuch as 20

sem conduct or nenory of flash angd Ly seal ha@sgcsplaae()ligsetc
whi ch arenpblyhawhonaFe Weﬁ f%ﬁg’tc(r:%%r suy)r/f ace si de of CEhehmem)ry

SUbstrﬁ}e %%% 1%@ r%%ﬂﬂ%cm%hsg¥b the memory substrate 112 an
substrate holder 113 (FIG. 24, FIG. 25, FIG. 31). The cap

114 has a space 116 for internally housing the connector 124

" (FIG. 21). | . .
The memory substrate 112 is comprisedof a printedcircul

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 Lo which a memory card 200

122
described later is connected 1is mounted at a surface 1

of thelmemory substrate 112. Electronic components such as

1
20 semiconductor memory of flash memory etc. and crysta

rear
oscillators etc., which arenot shown, are mounted on the

4
surface side of the memory substrate 112. The connector 12

is comprised of metal such as stainless steel etc. for
i i i a
connecting a computer and peripheral equipment, with 7

25 pluralityofconnectionterminalsarrayedinternally.Inthls

embodiment, the connector 124 is configured to conform to
a2 USB (Universal Serial Bus} .
| The substrate holder 113 is formed of, for example, a
colored or colorless transparent polycarbonate“resin
30 -'1njectlon1nold1ng In this embodiment, the substrate holder

113 is formed in a shape that is substantlally symmetrical




is conprised of netal such as stainless steel etc. for connecting a
conputer and peripheral equipnent, with a 25 plurality of connection
termnals arrayed internally. In this enbodinent, the connector 124 is
configured to conformto a USB (Univegysal Serial Bus). The substrate

hol der 113 is fornmed of, for exanple, a colored or colorless transparent
pol ycarbonate resin 30 injection nolding. In this enbodi nent, the
substrate holder 113 is forned in a shape that is substantially symetri cal
29 in appearance fromfront to back. A substrate insertion through-hole

125 for insertin oh Lhe Freamr \tosUbstk atk suRTFateorREE W R n the
substrateﬁﬂﬂ%ﬁﬁééﬁgﬁ§% 5

G 20, FIG. 22, FIG  23) . akkzkangt h of
the subst rgle il des1d 12550 Fhertieng Faf L gg}%r‘%%beﬁ@r%th of the menory
substrate 112,” containing fhe. conn 24 Bk 9 1301 red. s10 .t AAG -t he
connect or 12 ign§osmedndt ,l’i‘% % Pﬁ%%gég%r Cuit board 123 of the enory

substrate 112 proj f+0MJ N8 HNENRGShob £ titee ssbBSTREENHERY ¢
t hr ough- ho%%’fggqu%géﬁ F‘F}ﬁéen state that 10 the gE ry subﬁ%r ‘:stéf'azcé S
inserted thyaygh-ide s tuhat eveinaddr LEBATENP ugﬁ@%%o f%?pl 21, FIG
26, FIG 27). Further, a flange 127 is Jforned;abeyimthesperigpherhe of the
central pott2orowfameng et St E}ﬁ%ﬁo 512141? FIG 200 FIG 22. FIG 23,

FIG 26 to FIG 29)..Jhe_flLange @70 F sthd Soromt égue ekt &W%i]r?g?’ ribto
be integra?%ﬂnﬁfgﬂ a%{gp%%&end 917 of the first

' in bod 1 by trasonic
vel di ng (FLE thQendlrG s@BprrAtelt 1P odey Sﬁng%ée é)ﬁ)&n%ﬁ‘ : oat? %%{%:ti on

114s formed at the front. and rear sur S10t Lh8etifné swate bodyt 121 20
- and the sapsttatpainFarfFyoBxp §8u9ﬁe£§g§f%ge of the substrate hol der 113

to thel(g)Ut %ilceiemesr?logf/ ioforma wndew:erahdey thrgugh the substrate
| .insertion through~-hole 125 (FIG. 21, FIG. 26, FIG. 27) .
_Furthef, a flange 127 is formed about the periphery of
the central portion of the substrate'holder ;13 (FIG. ?O,
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
lend 117 of the first main body 121 by ultrasonic welding (FIG.
20, FIG. 29).
- A cut-out éectioﬁ 121s and cut-out section 114s 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 substra?e 112 from outs%de
(.FIG. 18, FIG. 19, FIG. 24, FIG. 28, FIG. 30). First engaglng
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

cap 114. The first and second engaging projections then engage

30 with each other at the time of installing the substrate holder

113 and the cap 114.



v .
1I9?WIFP%. of24t hEI |Gnt (Zagna:: menory substrate 112 fromoutside (FIG 18, FIG
or ovi ded ot G 30). First engaging projections 130 are
P pai s Al dp rality of locations at 25 the outer surface of the
Suao A o iner 113 (FIG 19, FIG 28, FIG 23, FIG 26 to FIG 28
engagi ng gp?oj gct P(r)glseigbogfe(gsgvisgg\ém;{ ;:grr_esp_ogdi ng 1o the rst)1
114, ! ! . e inside surfac
ot herTgte Ilhresii ﬁgdofe-c"“d engagi ng projections then engage goohﬁﬂeeaﬁﬁp
O oot he LT i|ns_tal ling the substrate holder 113 and the cap 114
substraté 112%?/%%4{%g%%gg?p?g\é?hmf???et i Eshﬁﬁésmﬁ(@gmq%ﬁin%n}rh% rrermry
fgts)ster?t e 1@ rignd Mseubed raltengl e W@?rr@g‘taegﬁbggy@égﬁFg}vhéa%n%& ) Wi
e gef 1581;{86 substrate insertion through-hole 125 of the !sﬂbgr t20 mn
n this event, the connector 124 positioned at the trfcj)lnte end

as viewed f he | i i : , .
proj ect s b;/oar%tb% éu%ér'{omgﬁgg{?rgtée@li ans ohstheederionyd sis¢iEPET 19D

proj ecti on anou .
stepped sest prEes T o e 28t et Ho RO LOHES Y RRGE TORCTETE 57 A
: ) or restricting t t.ent o .49, )
Conhector Ehsowatheserber o Pres Gt 16e 38t % SR,
outer periphE 9815?_68%9 1}]]2247r¢g>fsittﬁ%neﬂlbstﬂaé e roltdend1as w:‘seuﬁq)\:;ir&@g
Proi ect i r the mory substrate 112 (F G 2 at the
j ecting s { Reest 134 dnedtarared fathe MEMEH Sgﬁﬁjfgégeo]ilt{é%a%%ge -
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. side facing the stepped secti Fstomad
f ) on, 137, of h : ok
| ange 127 bof 2 phre dsifesMiaes PHYY ﬁ%?lﬁ?fﬁaflﬁgn%ﬁn%}g%é%%i ng sulsf aceslnj?;slt g(rae

formed in iti
formed in RO L OMhP QR0 #5 diid Rl erdatioluicth liie bpped s dtGon 137
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26, FIG. 27). A stepped section 137 for restricting the extent
of projection of the connector 124 with respect to the opéning
- 135 as a result of making confact with the flénge 127 of the
substrate holder 113 is provided at the outer periphery of

15 the memory substrate 112 (FIG. 20, FIG. 27}.
Projecting 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
holder 113. Theprojecting surfaces 131 are.formed in'polsiti_ons_
20 .so' as to make contact with the stepped section 137 if the
direction of assembly of the memory substrate 112.with respect
to the substrate holder 113 being appropriate (FIG. 27) and
not make contact with the stepped section 137 if the direction
of assembly being erroneous (a direction where the front and

95 back are reversed).
On the other hand, guide grooves 11'9, 119 making slidable '

contact with the outer periphery of the memory sub'stiate 112
housed in the substrate holder 113 so as to guide the
advancement of the memory substrate 112 arer‘provided at the
30 inner surface of the firsf main body 121 (FIG. 24, FIG. 30).

The gulde grooves 119 are ermed at ribs 144, 144 formed in




direction of assenbly of the nenory substrate 112 with respect to the
substrate holder 113 being appropriate (FIG 27) and not make contact with
- the stepped section 137 if the direction of assenbly being erroneous (a
direction where the front and 25 back are reversed). On the other hand,
gui de grooves 119, 119 making slidable contact with the outer periphery of
the nmenory substrate 112 housed in the substrate holder 113 so as to guide
the advancenent of the nenory 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, r-!tS(S %4€hilé§exflOér{EFCill"‘rno&lthéhﬁm’c!mqitry kefdt H& lopen end
117 of the™S rét Body 21 and are forned at po,S|t|ofn§{%ffset to the
side of thgdeale f%ﬂrnfe@ic@tlﬁﬂaifttlonsaOééﬁetathW%lISquené’ 1 ¥ he first

main body 121 (FIG 24) . The extent of. the o t espprdsdig 5 the
di st ance bmtweere 423K 61‘?01’61??‘3‘355%‘55?%%}?&8&@1&‘9{ Jzégojf\gé%t or 124 land t he

printed circyit hoard 123, , Wign, the Jmmory taebstfeée ddiréspasdertisted to
the first b‘?‘FgY &ﬁoggﬁfﬂ%%%\ck to %}r&ont, tfyhe ot her end edge (the end on the
0pposi te sigleyt arhhecHdlarain hehodntiestni alZentess of tAE CHPHENDT y
substrate 112 nakes contact with the rib 144 t hat advancenent to within
the first ]:rmnaﬂ»@dgthzarblﬁt@%euﬁ%%Fyb%"i‘ﬁ)%t}%?é 112 is restricted so that

a worker can _recogni ze erron sseMly.id Rskbeblabove, therfonebus
. assenbly rest MY %&wgﬁ‘g&9’0§88§ggt he pr eslent invention .is constructed

whi ch - r estrﬁfﬁ%écﬁﬁﬁ 1853y Yoi Erbhe, asseniyepesducedst (FRE FBMOTY
|t

- Substrate 112 w respect to the first in bod I.$- POt 1 aPPEPPri ate.
~Further, iuhe hospesboeli srede tQ h@%s@&%ﬁ%h?e%??%%ééér ?%e?subst rate
hol der, 113 W th rE2PeSlpdOrdhe 115 Har®y RRRALL with the rib 144 s0

that advancement to within the first main body 121.of the

memory substrate 112 is restricted so that a.wquer can

recognize exroneous assembly.

icting means" of
In the above, narroneous assembly restricting )

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 appropriate.
Fﬁrther, in this embodiment, the assembly direction of

the substrate holder 113 With respect to the first main.body
20 121 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 V(clearénce)r 129 that a.projection 128 formed so as to project
onlyrat one side of the rear surface of the flange 127 of

+he substrate holder 113 fits into is formed at a starting

end 6f this guide groove 119 (FIG. 24, FIG. 29.)7 The fitting
section 129 is formed by proadening .( for example,

30 approximately 0.5mm) the'groove width of the starting end

; ofoneoftjuaguidegrooves119.Asaxesult,whenthesubstrate



20 121 is restricted by making each of, the bonding surfaces of the
substrate holder 113 and the first main body 121 asymetri cal
.respectively. Mre specifically, at one of the ribs 144 of the pair
ribs 144 of the first main body 121, ggfitting 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 forned
at a starting end of this guide groove 119 (FIG 24, FIG 29). The fitting
section 129 is fornmed by broadening .( for exanple, 30 approxina&;ly 0. 5mM)

the groove width the tig eRd sobfene bi3Rhes gla@ProdAET119. As a
result, \/\hgﬁlgﬁjé ﬁj%sjtsr asﬁieégz hol der 113 is_such thf%tﬁtsﬂg %g%ff@ﬁ; 113A is
faci ng upwgt dg rddbd espelse frio stthwaf p leada2h BoHy W th the surface
121A facing upwards as shown in Fl 8,, At tachnepfenBypiynbeséiohoni s
possi bl e, #adingenpwdeds FF &@é?wfléﬂ%%%'eszﬁo%nwar ds, 5 at%achrrggqtiaby
insertion i s not sible, I i gpexanelracet Na3A bfdAdels o OYRE e t hat
does not Hévé’qsr?ﬁ'%aiet’t iannd svg%%lpon 129 constitutes the "restricting
sectiong of .theypresenl havertion ivhenttiREsAERSPy substrate 112 is
assenbl ed using an 10 appropriate ass %pl% Q$iU8 W thategpest nbd the
first main body 12is exeup e fﬂhecﬁ%?ﬁf of tnﬁe menor y substgcat,etlﬁé is
obtai ned with the guide.gro 19 asodesakihedtabovbe SeeStHarthe menory
substrate Pf?eaﬁget éqgﬁ%gtgéggkholder 113 are inserted through the space
115 of the {d

c,rtﬁ.torf‘aidf hody plfesE2AL ifiverddiodle mechani sm of the substrate
hol der 113 "wit respect to the fjrst gﬂi g g_ogy ddp obd aieedgf mom t he
sliding acti owhleat veen MeEROEYIL sBRETERLTI % 17Ts of the fifrst 1_tnai r;,m body
i io irst ma
121 and ridge secti gne 1135, BBd: akeWhECH remipeandtoene

body 121, a guide function for the memory substrate 112 is

of

obtained with the guide groove 119 as described above, B0
that the memory substrate 112 and the substrate holder 113
.are inserted through the space 115 of the first main bédy
15 121. The guide mechanism of the substrate holde; 113.w%th
. respecttothefirstn@inbodylZlistmmainedfromtheslldlég
action between the cut-out section 121s of the first main
pody 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 sgctlong
142 of the]hemory substrate 112 are provided at the rear ends
of the guide grooves 119 (FIG.25, FIG. 31). The first ho%ding
sections 132 are comprised, for example, in an approx1m%te
V~shapegroove,andhavethesameconfiguratbmlastheholdlmg
25 grooves 32 described in the first embodiment described above.
| At the time of ultrasonic welding between the flange 127 of
the substrate holder 113 and the open gnd 117 of the first
main body 121, the first holding se¢tions 132 sandwic? the
edgesections142ofthenmmorysubstratellZ:ﬂlaccompanlment
30 withplastic deformation as the memory substrate 112 advances

(FIG. 31). As a result, variation in dimensions 1in the




surfaces. of the substrate holder 113 (FIG 28). 20 First hol ding sections
132 for holding the edge sections 142 of the menory substrate 112 are
provi ded at the rear ends of the guide grooves 119 (FIG 25, FIG 31)

The first holding sections 132 are cggmprised, for exanple, in an

approxi mate V-shape groove, and have the sanme configuration as the hol ding
25 grooves 32 described in the first enbodi nent descri bed above. At the
time of ultrasonic welding between the flange 127 of the substrate hol der
113 and the open end 117 of the first main body 121, the first hol ding

sections 132 sandwi ch,the . edge, seat horsel 42 roft tirsimehofy ddbstréte 112 in
acconpani e 39 WS h°pr

astic deformati on as the nmenory,subst 5112
“advances a(ﬂczflogbéﬂ) I tigsular, \ﬁaTi’fé‘{lisor?“}}:}?ddirWé’gi %ﬁise %ELC{e%te 33
| engthwi se direction within the first i 2 hal §uiddsardeecks | n
parti cul arthd metoiry ewbsarabAtl ‘4 ﬂ‘é‘i iﬂ%lép%‘?eq%/ e rrerm(?lil substrate 112 make

contact with the guide.ar @akbat 12hes nemppyrisedsA¥eE e 12 is
support ed versq (& gllljtl 8‘%\41%297' tidstea

i phery by the first majp,_bod d the
substrate . hol derth3nddy bhermaséret matongit %%193’64313?&5&%?150; éetraé]113 and
the first main Dody 121, an opening 136 at the other end of the substrate -
hol der i s s@hdk ched. by second hol ding sections 10 133, 133 (FIG_ 21, FIG

24) formed at the _ends of th 1 20Ut he SROIdans l Abd der213 30fnehEle i r st
mai n body 121.177RFd%HSG & eﬁﬁ(f) d%? 113 is fitted by insertion t?héhe
ed

first mai %PPQ%O%%‘_LI& %ﬁﬁ hel t he oproipgsuBStatatde PERST 8GnSss, bet ween

the substrate der and the firs in Yhd2di Mt Be&bgordNNect or
124 proj ecﬁmgtoatmhdédﬁv‘fohﬁtﬁ%ndﬁbﬁﬁfaﬁg%}_{:%ég?ﬁg?he substrate hol der 113

(FIG 20). Next, a descriftipfsi gl veemeh £ conf bgdsadf Ginet GRErRET
| | sections 121s, 121s of the first main body 121.

| The substrate holder 113 is fitted by insertion to the

 first main body 121, SO that the memory substrate 112 i.s

supported between the substrate holder 113. and the first maan

15 body 121 with the connectoxr 124 projecting outwards from the
opening 135 of ‘the substratel holder 113 (FIG. 20).

Next, a description is given of a configu;ation for the

second main body 122. | |

The second main body 122 is fitted so as to cover an opening

20 118 (FIG. 24, FIG. 25, FIG. 31) at the rear end with respt—?ct

to thé fist mainbody 121. Aslot 150 for inserting and removing

the memory card 200 is formed at the second main body 122,

with a subporting surface 151 fox supporting the lower surface

. side of the inserted memory card 200 being provided (FIG.

25 18, FIG. 21) next +o the slot 150.
The memory card 200 corresponds to 2 card-shaped

i i ] ilt
semiconductor memory device with semlqonductor memory bu

in, and in this embodiment, for example, a !'memory stick
I . .
" may be used. The memory card 200 inserted into

torr 120 of

(trademark)

30 the slot 150 is directly guided to a card connec
| the menior{y substrate 112 via an open end 118 of the first




second mai n body 122. The second nmain body 122 is fitted so as to cover an
opening 20 118 (FIG 24, FIG 25, FIG 31) at the rear end wth respect

to the fist main body 121. A slot 150 for inserting and renoving the
menory card 200 is formed at the sec mai n body 122, wth a supporting
surface 151 for supporting the | ower surface side of the inserted nenory
card 200 being provided (FIG 25 18, FIG 21) next to the slot 150. The
menory card 200 corresponds to a card-shaped seniconductor nenory device
Wi th sem conductor menory built in, and in this enbodi nent, for exanple, a

"menory stick tra rk)" may be used. The nmenory card 200 inserted into
30 the sl 6(1‘311’56’(:1 gﬁnla

iTectly guided to a card connector 1 t.he nmenory
substrate 112qyja A pan @ndeddsdbhy chEafiEg I3 {%r%%%%ftfflg The
i nformation recording capacity of the

xtenn £1 1 apparalasedl10 of
t hi s enbodippentatwanl be odridhst ?@QPQW?ﬂgfggéégériégg@esu t of having this

menory card 200. Fuyrther, while.B;iQNméhsr nea hdraD @ hiEnthee ofieifory card
200 requi r&s aa%dﬁligapgdhag??l\getgévi ce, a% ext er nal st orage apharafus 110
can besuse&tﬁgm%MdﬁﬁmBQWMmmarﬂssré&qo FEAPLTONES As standard  on

personal conputers, and this is therefore hi £l 8an bHé used herefore
possi bl e t@rise dqun@WeééﬁanEéOSW%a?%% Izaxétdernal st or age apcg)ar at us

110 even with conputers t e, DOisHstppechan tdomesledt cHtTAaHT ver for
t he nemor ySHEERPHY ,COW?Qﬁi%ﬁI 1g(?ges thgwr ange of uti,l Liat%ggx%l he ,
ext er nal- s&ﬁ@gg%bn%gp@&@uﬁeﬁépan\ﬂthis he @R e Bi8fade apparat us 110 of
t his enbodi ment 15 constructed takin

dfe Lhe, aho ArBLOOPOLAtthét s
difficult 1toid dihmx mimse?éd&lq e 88%&} le%“c?\ffg%ﬁztshe first nain body
‘10 external storage apparatus 110 even with computers that are
not equipped with a dedicated driver for the memory caxd 200,

whichenlarges the range of utilizationof the external storage

apparatus 110.

With the external stérage apparatus 110 of this embodiment

i5 constructed taking the above as a main point, it is difficult“
to form the main body 111 comprised of the lfirst main body
121 and the second main body .122 by molding in one time. These

| are théréfore formed. as  separate members and connected
together afterwards. Usually, inthe case of joining inj ect%on
90 molds of synthetic resin, cases employing ultrasonic welding
giving highly—reliable strong bonds at low cost are comrflon

but fhis cannot be adopted in this example for the following

reasons.

Namely, the peripheral surface of the second main boc.iy

25 122 is a curved surface as shqwn in the drawings, -and it is
necessary to make an ultrasonic welding horn for this xj'tse

| separately. Further, even if a welding horn corresponding
to the external  shape of the second main body 122 is made,

it is difficult to apply ultrasonic vibrations equally over
3.0 the whole of the pressed surface of the second main bo@y 122,

" resulting in a subétantially_ localized v_ibra_tional strength




121 and the second .main body 122 by nolding in one tine. These are
therefore formed. as separate nenbers and connected together afterwards.
~Usually, in the case of joining injection 20 nolds of synthetic resin,

- cases enploying ultrasonic welding gigying highly-reliable strong bonds at
| ow cost are commobn but this cannot be adopted in this exanple for the

. followng reasons. Nanely, the peripheral surface of the second main body
25 122 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 carres i _t 03 f hercexbeenahashdpe 6KaIRESsetdhd mai n
body 122 e pe il RARg LR g ey O

fcult to apply ultr nic yi to8scequal l'y
- over 30 th@uyggl§u9faégeoﬁr556eﬂesumﬁa@@l%fb?ﬁ% gggoﬁa %%?ié%ody 122,
~resulting Th a substantially localized vihratiopal»sdsang hadbiabéing
appl i ed. EﬁeﬁﬂﬁDpEQCEﬁSthé“ﬁﬁ%ée?ﬁﬁf?g#%éQ@&a%%le, the outer surface of

the second maih body 122 i bj,ectgd beodactatiteptocerpligPbs8 r8terred to
as "sheen"aECEﬁ?sobg?Fi3FF§aé§tb?hEﬁou?er surface of qujg!ggﬁﬁbiQQe to
appl i cation, of 53 yh br as9ph €1 ¥h himatironneHeanm&NRSEN HahTer whi ch i s danagi ng
to the quality o? t he appearance. In this _enbodi ment, joining of the first
mai n body #31thandushétyecdndiPaPRPSGdy 57 is carried out using.a.snap

connection. This enables the 0 i i beflyt HE 2 1o hand 6t RRF¥I G20 t he
first nmain bodynlﬁlilﬁvi ?Iﬂlgatguaéﬁ‘f, nﬁjoﬂﬁ g

amaginhg the quality of he I anG
Speci fical Ly.; 33 ShQubdd fedia 13ddy ebgagi agcpanrt§918%, ,“S%%%i%*%gb%: 152B
1525, 15257are erected at the surface 122A r fiacecdB2B @inted eft and
. . ed at anid %?ﬁgéﬂy freea
right sidescsuidanindi nghibeEPfs FRRTSFUI The sl ot” 150 on t he i nsi de of

the second MALN ;. ot main body 121 without damaging the quality ©

10 to the

the appearance.

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

152A, 152B, 152B, 1528, 1528 are erected at the surface 1224,
! f

i 81 : e
rear surface 122B and left and.right sides surrounding th

. ' N . ' .n
15 periphéry of the slot 150 on the inside of the gecond mal

: . et
body 122. These pawls project more to the side of .the firs

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, 1524 engage with engaged sections

£i in bod
20 162A, 162A formed at the open end 118 of the first main 5o y

. imi ith
121, and the engaging pawls 1528, 152B similarly engage Wi
r

in
engaged sections 162B, 162B (FIG. 24, FIG. 25) . The engagind

i IG.
pawls 15285, 1528 engage with engaged sections 1628, 1628 (F

25, FIG. 31).

i th
25 In particular, the engaged sectilons 1625, 1‘628 are bo

' ide 21A
provided at 2 position offset to the side of the surface 1

| i hter
fromthe central axial line 121C orthogonal to the axial ce

and are formed at positions

of the firstmain bodyrl2i!. (FIG. 24) .
1528.

corresponding to the lengaging pawls 1528,

i i d
30 Tn the case that the second main body 122 1s assenble

| - e in a .
with an appropriate assembly posture that 1s the sam



body 122. These pawls project nore to the side of the first nmain body 121
" than a bonding surface 153 formed corresponding to the open end 118 of the
first main body 121. The engagi ng paw s 152A, 152A engage wi th engaged
sections 20 162A, 162A forned at theggpen end 118 of the first nain body
121, and the engaging pawl s 152B, 152B simlarly engage wth engaged
- sections 162B, 162B (FIG 24, FIG 25) . The engaging paw s 1525, 1525
engage with engaged sections 1625, 1625 (FIG 25, FIG 31). 25 In

particul ar, the engaged sections 1625, 1625 are both 8%01 ded ]

e

L.
position offset, to the side of tbheaskriace dedpect temt teht r“?ﬁl axi al

line 121C %%fﬁ%&%nal to the axial center of e fir ] gdyi d1l (FI G
24) and arg.horied, adaqrosift ithaspa'@b?r%%%nd]t#gé’lta&# %?2&%% ??g pjévvl s 1525,

1525. 30 In tge case that the s d mai pdy1422,i scassenbl@@dtaith an
appropri at Ehasseg@g?dp%%?‘@nf’hflg?#S ?ﬁggsgme ina 36 direction fromfront

to back with respect,t L £ St HE@bandhadysuRiacedol %?t@ﬁes%%ﬁ?% 152A,
152B and 192%0%‘5%5%dv?n%tatﬁ@eﬁﬁéefiﬁga "

ged sectiqn 2A 2B,ang1468%, so as
to attain %ﬁp@@%@t ed 2stateswhete Ehét%ﬁdl""ﬁ&?’s%r?‘faagg%&gnof the second 5
mai n body 152 comes into cont aﬁrt2 with the open end 118 of the first main
body 121. ©net tfé-r@tth@ralﬁlaﬁ’d’,dﬂ the case that the second nai nb 122 is-

d
‘assenbl ed with_an_inapprophiahe assendloapostartethhasecesd BEck ?’8é$(ront
with respect t8™hef9T st

make cont acltzmrbsg@nw?é}ﬁ gg%e&é@%é&%ﬁ%ﬁﬁhgﬁ%ﬁé 52k, 1525
R T o oy
is pr e\:/lgnt etdﬁe %%%Jgtirfgspg‘%éilbiz%,t Q serSHEReato@PPCOpYitat Ehe ope-n er‘l ‘ _
118 of the first main body 121, and sdvancement to within
the first main body 121 is rest;icted. As a result, erroneous
assembly of the second main body 122 to the first main body

121 is prevented, and it is possible tc_gnsure an appropriate
15 assembly state where a cohffonting relationship between the.
slot 150 of the second main body 122 and the cognector 120
for card use within the first main body 121 is fulfilled.
Tn this example, the open end 118 constitutes the "wall

section" of the preseﬁt invention. |
20 Accordingtothisembodiment,aswiththefirstembodlment
| ‘describedabove,jj:ispossible113preventerron¢ousassembly
of the memory substrate 112 with respect to the main body
111, and it is possible to prevent fal;ing quality due to
erroneousassemblyandvariation511qualitybetweénpr?ducts.
25 in the case that different types of recording medium are

i y r y .
L ?

ridi i £
However,; for example, providing a plurallty of types ©

1 L} .l. L} n
interface'at a:single computer‘termlnal has the limitatio

' iso
such that the egquipment will become large. There are a

i i ixed
30 limits with regard to giving a recording medium of a fix

size a high recording capacity.



15 assenbly state where a confronting rel ati onship between the slot 150 of
the second nmain body 122 and the connector 120 for card use within the
first main body 121 is fulfilled. In this exanple, the open end 118
constitutes the "wall section” of theg,present invention. 20 According to
this enbodiment, as with the first enbodi mrent described above, it is
possible to prevent erroneous assenbly of the nenory substrate 112 with
respect to the main body 111, and it is possible to prevent falling
quality due to erroneous assenbly and variation in quality between

products. 25 | n the, case,t Iff erent- fypes 18f Jecorid rgnbvetlinemtar e
used, respect iq{]}jee &é‘gfgzﬁgédgi%%tr%g]{eacg?%rae normal | y necessary. However; for

exanpl e, providvigicdl Rhuhad igumflitypes vhriomsedl f6eraptacligya tonput er

termnal has'the limtation such that the equi nt_ will rge.
There are staol80d$ schaaswthf qsébEPHtt‘%?rﬁi‘?ﬁ%bl Egge c\!\A(E‘J%nﬁgg)rne |ur§lgf a

-fixed siz -hi gh recardi,ng paci 3iyrdhepextsy nas  stormgeviappar at us
110 of thiﬁz‘grﬁ%Bgi et W%hprgggdgl?&v%yh %arpl urality of various different
codes and .§taRdasds; spchias t benkSBrpdr treormebner MER4 V&G t hE cohnect or

120 for use wth the nenory card 200 so as to provide 5 jhidity with
connect ed teeos oy pesdildde. t@th%reqq%,r@f:@,réi%glﬁgﬁgm %ﬂ?ﬁg@%%ﬁ%@

recordi ng medi ym fl exi bil | i X uggfyhpess Wotheutdehavorg to
provi de mo?® ilﬁ'tp&ofvﬁce‘és?%%lnn%%lgej r‘f{eggcre@\s{%ry at tﬁe coV\rr%ut er termnal etc.,

and to inc|gasersesoniandasanasidysatp akuthberompiiee x SANBENSA 42D- for card
use is nounted on a comon nenory substrate 112. It is therefore possible

to  reduceshhietauibercate conpordhid, CARRELtKe overal | apparatus smaller,
and Colr(])tri but eFLEJ?thrreirn,i a’ghuericzoar:l[rileo&or 120 for card use is mouzj.ted on
‘a common mMemory substrate 112. It is therefore possible to
‘reduce the number of components, make the overall apparatus
smaller, and- contributé to miniaturization.
The direction of attaching and detaching thle‘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
connectiﬁg the connector 124 and the USB port with regards
to the opelration of attaching and detaching the memory card
20 200 wheﬁ the external storage apparatus 110 is 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

apparatus 210 of a fourth embodiment of the p:;esent invention.
Here, FIG. 34isan overall pe_rspective viewof the external

storage apparatus 2'1‘0, FIG. 35 is a perspective view c_)ﬁ the
30 . external storage appa-ratus 210 with a cap 214 removed, FIG.

36 is a plan view of the external storage apparatus 2}.0, FIG.



The direction of attaching and detaching the nenory card 15 200 to and
fromthe connector 120 for card use is the sanme direction as for attaching
and detaching the connector 124 to and fromthe USB port. The burden

pl aced on portions for connecting th% connector 124 and the USB port with
regards to the operation of attachlng and detaching the menory card 20 200
when the external storage apparatus 110 is used can therefore be reduced.
Handl i ng can al so be inproved because connection openings for the. .
connector 124 and the connector 120 for card use face in opposing

directions Fourt h_Enpo n%{g) Fle@n34 st 8 rEbG apgérands A 1® BB show an
ext er nal s%%ﬂéb%‘ &Sgar nR 95 oe aefoﬁftﬁ enbgdlnent of the present

invention.prtere,i Fifex dd%dagsnemqem&ivqaeuspeﬁitlv@ewt@wnéﬂ B er nal
storage apparatus 210, FIG 35 is a perspective view of the 30 external
st orage appeawaracu@1®lWith a cap 214 renoved, FIG 36 is a plan view of

Lhe external siorase apbaralus 310, FGy 3foeBiats Moside aigwmlc: he

external stor 38 1s an expl oded perspective view
of the extﬁ 6 Al a @f@@&tﬁwaﬁ@t«@s 2hGwekl EroBatessadeidfeati BRPHING
Substrate older 213 FIG 5 40 is a perspectjve view vhgggﬂ%f om t he
side of an2Bpenfngne288dopLordeeFRbSTHHE Stat%e ol ‘e 41 is

‘a perspective view as _viewed f h fs88 o&gmhmg> iddezot her end
of the sub%??%?%CEbVaeVl§ﬂ3asFyégwéé ?§§%d€%§r§peitlve V|éa?;homnng a

configur att_]ﬁ)? Lohed Swbstyratend OsinseratenhbhdeugBiRol &1225 4(?1‘ Jt5h«3a
substrate der 213, FIG 43 is a S|de cross-sectipnal_vi qg
assenbly fperspectsubsvnaWeSW&W@@Q 21 FAd SHE eifor %d%s??a? 3

FlLG %4 | Pngestfia e erccgzllcﬂp—ahofe LSRESEING ¥{,BWPh-BSSeMd AR 1Br Fien
-43 is a side cross-sectional view of an assembly for the
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. |
o 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.l.ower 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 2110
of the main body 211, and FIG. 50 is a plan view showing an
internal structure of the upper main body 211U.
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 respec{: to the lower main body
211, FIG. 53 is a ﬁerspectiveuview illustrating a process
30 for assembling the upper main body 211U to the lower main
pody 211 with which the substrate holder 213 is combined,




illustrating a mechanismfor positioning the nenory substrate 15 212 with
respect to the substrate holder 213. FIG 45 is a perspective view show ng
the internal structure of a main body 211, FIG 46 is a front view of the
mai n body 211, FIG 47 is a perspective view showi ng the internal
structure of a |lower main body 211L off%the main body 20 211, FIG 48 is a
- plan view show ng an internal structure for the |ower 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 show ng an
internal structure of the upper main body 211U._ .25 Fl i pl oded
per spect i VE'Gi et 1§ Iau%%‘?]%f:irﬁ&sése&t&(%@g Yor” ggséjrrebfafi%rﬁéé sﬁtaol%rr%ﬁdy 211
and substr G987 2181801 £ Gio Sap 5, ar R A5 Y i BV Shombig-ddue isuibsit r at e
hol der 213§IB§%P§% asSenbl ed stat e V\}%))'[Sh respect to the lower main body 211,
FIG 53 i sperpeespict i weewiiewlidtustimay iangupperdcnede30f e REEHN i ng t he
upper main body 211U to the | ower main bo wi_t h ich .t strate
hol der .21§ub§¥€%ﬁﬁi%éé,wééhlpl@Pe5ﬂaﬁg Eog&déaéro§§¥% _($055 %ﬁfgﬁlof_the
externgl - SLoL8gCs 3PPk al s rablotivbh i, 6ABkschlEal Position AidiEngect | ona
perspectivé view illTustrating a support node of the nmenory substrate 212
Wi thi n t hea @Bint ikody t2bh, fandobhectS8gimort iHroy bstwser therb geraifect i ve

vi ew of essenti al gorti on show ng %\ configuration for connecting portions
bet ween t heokd®d5t 24 e2"Pof Mer ©283%4hd the cap 214. The external storage

apparatus 210 gf; this, sbodlenige | Speomrisem guinl ol diseasmell, a
_menory substra e 2 fjse '(tj%]e su%esta:%te hol der 213 and the cap 214 (FIG 34

to FIG 38)s ctheiiet hadyl¥14f artte cape22a] ar® neowstyr avbetirapeiildp into
Lvo paﬂ}Slggetggbsgggtgoﬁéfgééféfgtaggdtﬁgaégp 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 formed, for example,
frmninjectidnnmldingsnmdechcoloradopaquepolycarbonate
15 rééinandareconfiguredsoasﬁxaberespectivelysymmetrical,
_ 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
épéce 216 for housing the connector 224 and substrate holder
20 - 213 is provided within the cap 214 (FIG. 35).
| ' ThenemorySubstrateZlZiscxm@risedofziprintedcircuit_
board223constituted,forexample,byaglassepoxysubstrate,
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 ‘long with a narrow width, with electronic
components 222 such as a semiconductor memory 2214 such as
a flash memory'and crystal oscillators and controllers etc.
being mounted on the surface of the printed circuit board
223. A semiconductormemory 221B (FIG. 43} is similarlymounted

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

to expand storage capacity. The connector 224 is qomprised



The main body 211 and the cap 214 are forned, for exanple, frominjection
nol'di ngs nade of col ored opaque pol ycarbonate 15 resin and are configured
so as to be respectively symmetrical, as showmn in FIG 36 and FIG 37. A
space 215 housing the nmenory substrate 212 and the substrate holder 213 is
provided within the main body 211 (FE& 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 35). The nenory substrate 212 is
conprised of a printed circuit board 223 constituted, for exanple, by a

gl ass epoxy substrate, and, a_connect 224 provided at an rtion of
one end PIfIT@t%]BVJQQ a&QnSTé%%’éiLﬁﬁﬁ %FFO otre?%rheaqtlnﬂwecgggﬁfcgg

circuit board n AT ouh el argh iRy ebQCEbQﬂle@:tlﬁ)ﬁnponents
222 such 5% é§§%3§%1(ig% rébé¥€ 221A sucE a5 ash menory and crystal

osci | | at orgranchagent aokhged elcterbelhy. rmﬁmt éhlen Qm@meﬂa"'&e @het he
printed circuit board 223. A _sem conductor ¥ %ég; % G
S|nlIarIyCW@@@F@@ISQ26n1§h§0P§&9u§ﬁﬁf§€eC8F Pﬁ@ E ihteF Ji P&Ji oard 223
so as .to_expand.s qr age capacity. The connector 224 is conprised 40 of

met al gucﬁ 5@ gt U'r?le'ss steel etc. for connecting a conputer and

peri pheral equhpeRat otWelrthhangl, utdld tyuheft redrnéatlider 2tlr disndlogrgdr ayed
internally. In this enbodinment, the connector S onfl ured.to conform
"to a USB @@nlﬁ@ﬁsﬁﬁamElser@a¢0h®§§d ?f@??@@%ﬁ?ﬁwpéiﬁﬁf E?Fﬁgte hol der

213 is fornmed _af np | S gggg@@qgg@@ke resin
.i nj ection ﬁﬂ@&tﬁﬁn'Fﬁ ﬁP? %ﬁ ﬁ%g?ﬁg s??%ﬁ%ﬁ%older 213 is forned

i n a shapeitzhak E§rﬁuBS§ﬂnél@héyeswnﬁﬁti$(Bﬂbéihntnaﬂﬂxxﬂmmm@§rﬁﬁ@&lfront to

rear (top to botto FIG 39 Circul ar protrusions 226 B are
for rreéiO pPg]ne@ppﬁgr?ng(m from f%ont to rear p(top to bottom) A?Eaﬂ':d %%?

Circular protrusions 226A and 226B are formed proj ecting from
| substantially central p,ort:x.ons of the front and rear surfaces
of. the substrate holder 213. The outer surfaces of the

prbtrusioné 226A and 226B are curved in a concave shape, with

15 awindow being cohs.tructed s0 as to enable inside of the memory
substrate 212 to be viewed from Qutside. Circular arc-shaped
cut-outs 21ls, 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‘.V 34 to FIG. 36).
20 - - Further, engaging projections 227A and 227B are formed
| pos_itioned in the vicinity of the protrusions 220A 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 capl214 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 anci rear end of




- formed so

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 wi ndow being constructed so as to
enable inside of the nenory substrate_ 212 to be viewed from outside.
Crcul ar arc-shaped cut-outs 211s, 2135 engagi ng with the peripheral
surfaces of the protrusions 226A and 226B are forned 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 fr re e~substrate
hol der 21§h%,ﬁ%§%ﬁqq}%w%ﬂ% oafn%hcf Hem Y- %‘ﬁ%s@fﬂattlé 23

cessed sections 217 forne

posi tione : ef | ovel i BReE edgesoénihes openthyg eubdSreke cap 214
in the ev}nltaéjo ms?gﬁgg?ng thg' cap 214 (FIG 56). The substrate insertion

t hr ough- holres 225 drrdughugihiterile t3%6 moadery thabsta bt LD e RE8 Yed i s

formed within the substrate holder 213 (Fl 38, .Fl 0.:tQcFhkGon43) . The
overal | 1ERAH ¥ thie %&Q%?%t%%légo%%%hse s“dﬁl(?rsttgfatt é’trfll%teﬁe overall 30

| engt h.of t.h T reffg21l23¢ontaining the connector 224 and is
520 SNSRI SUPSS T ¢ £

connector 224 and rear end of 41 the printed circuit
board 223 of tga deenmeiat isibstI28 ¢ 222 wigrlojwtich ddysediahife S rdFPithe

openi ngs of the substrate insertion, thr = hal - r at e that

t he nmenoryedgsmetrigtersintes ‘Fh’é‘é‘ﬂ‘é(}i’oﬁﬁg%o?ﬁgl%ﬁ%%??gt% A bitsﬁgcgf%%ai on 5

~through- hal g 2?253?%4 %ré’&ﬁ%r&@daet segd | nse 2281 22thovdilemsoifades | ef t and
0

right eddes printed circurt board 223 of the nenory substrate 212
engage ar eof AHEGudistire d dftseartd. oni ghirogigbehobef 328s(FHE- the Sdfstrate

Izgge;';]‘lgopoizgég% h- gg:—;aggféggéglggs 24218, 5'2% a%g fo4r2n}ed aghfirgé% %q:o%%ts' ons 228,

_formedatpositionsoffsettotherearéurfacesidewithrespect

to6 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 foset corresponds

15 to-thé'distance between each of the axial centers Qf the
connector 224 and the printed circuit board 223.

| The guide sections 228, 228 have a function for guiding.

'.the advancemeﬁt 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 inéerted into thé substrate insertioh through-hole

525 back to front, it is possible for a worker to identify

that aséembly-iS'erroneous because engaging cf the memory

25 substrate 212 and the guide sections 228, 228 is not possible

or difficult. |

| Open ends of the guide sections 228, 228 are formed with

_éomparativelybroadwidthsandeaseofassemblywiththememory

substrate.212 is ensured. On the other hand,_guidé 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




formed at positions offset to the rear surface 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 distaggce between each of the axial centers
of the connector 224 and the printed Circuit board 223. The gui de sections
228, 228 have a function for guiding, the advancenent of the nenory
substrate 212 towards the substrate holder 213 in the case that the
assenbly posture 20 of the nenory substrate 212 is appropriate with respect

to the substrate hal der .213 oh 87 el he i BMEY cpubdtsadtei o212 1S

i nserted it S?ﬁ%t%dﬁg¥?h éﬁ}ﬁgg§?§%nﬁ§%?3§§%-ho|e 225®gack to front, it

i s possi bl g16 ofrac WaIkerot aHelentiinted thatudssbabky 283e¢eBhedUs Hecause
engagi ng of the nmenory 25 substrate 212 and thg guide segéiggg%g§§5 228 is
not possi btentaet diithcal eloepdnceAdé2 s (FhE- giif HeSQelti bhs 228 are
formed wt conparatively bro i sgenblFycw 44y t he
menory s %?F%%g Ea?%e%%%%régﬁﬁ%%kgﬁgﬂgfﬁggéﬁéﬁgfagui32 sections 30 228,
228 ar e f ogaed S0 @6t | e caiterg aduplroy cuaricower the apdeactenatdd the
side of the opening 239 at one end of the 42 sub trat% igs?rtgo§13

t hr ough- hof zoiR2Bhe winen e Pashad sB8t #oR 0DARY BRES i S f Ot HE pf 11t ed
circuit board 223 coming into contact with a closed end 229 (FIG 42) so
as to rest??c??StFﬁth r advancement of the nenory substrate 212 (FIG 44).
As a result, the extendtmebaprehestins ebnhbetoonp2ét bs 2gdenpie the
opening 239 at one end of the substrate hol der 213 isﬁ{ stricgegreln this
'enbodinentth$bge@dmmﬁﬂ%bYZZ¢S&§ﬂ¥§§%WﬂTQP?BagPﬁEuGﬁg'ﬁhf@%@ By ,

_pr_ ess-{oi ttjfgg'prghses—r?igcrgfﬁjéigsoga}&&? t%rk?éflfro‘?: example, about enabling
| assembly by the manual operation of é worker. As a result,
after the memory substrate 212 is assembled to the substrate
holde.r 213 in an appropriate manner, both the memory substrate
212 and tﬁe substrate hoider 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 (in this exafnple, three on the top and bottom) (FIG. '

20 40, FIG. 42) at the inside edge of the opening 239 so as to
restrict iﬁclination of the éonnecto; 224 with respéct to
the opening 239. Tﬁese support ribs 218 are formed inastraight
shape (draft angle O) so as to fit tightly with the outer
peripheral surface of the cornnector 224 (FIG. 43).

25 In FIG. 39, a region to the right side of the portion
forming the protrusions 226A and 226B.of the substrate holder
213 is to be an installation section 231 for installing the
main body 211.lThis insfallation section 231 i‘s' séndwiched
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



10 for press-fitting is taken to be, for exanple, about enabling assenbly
by ‘t he 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 menory substrate 21§ and the substrate hol der 213 becone
integral due to the 15 press-fitting %tion of the connector 224 with
respect to. the opening 239. Support ribs 218 for supporting the outer
peri pheral surface of the connector 224 are formed at a plurality of -
locations (in this exanple, three on the top and bottom) (FIG 20 40, FIG
42) at thei 'si&%@dgﬁ)of t he opening 239 so as to restrict inclination of
t he conne 2 i th respect to the opening 239. These support ribs 218
are formed i npa str ain@htsposhape Hedmafitn anglye 20)L se aonfogbired fFRM y with
the outer peripheral surface of the connectar 224H’i9:| G 4?%.]: Zgikn FI G
39, a regizrombinagicinghf thelemsiet A8 1PoPeRYE L FHARPNGRE HE ol Fisi ons 226A

and 2268 o 11 Dl i dsg, Shdcesokg be o oskbialy onssastTon 23

for I's rnstallation section 231 is

sandw 5“9%1&1%-1\/%1 JteNg THPREer BNk shadyig2ddtt ho A3@wEor et id by he11L 30
constituting the main body 211 and is welded to the i]r_1 er 1ssgrfnadces of the
upper i iyl Riibramkdtieon dddr afaithebadysasatehg- ‘i?"i’:]? G15A As in the
above, the in body 211 is;configur f CREDY | @ReOfndmiag-yupper
mai n body %%t‘ﬁ%n%ﬁhﬁ?n%isﬁ%%ﬁé y%ﬂf%&l% 4%?% The s:gfﬁce 215 of
“the main hogy. 2Ll d S B GO eeth@f £ Bomoter swiont 2 tra rigp skt i HF3 232 f or
hol di ng the THstal ation sect| on@231 of the substrate hol der Zgjtiigand a
substrate contai hhrghséderopo2SBLbRY HEIHHIRR PRé RBADE VX SEFSTrate 212

Pr o} e(iai ngrécreosrrs]éshSBE%basrgc{ ggng%gdaégrinzglxgith connecting ribs 234 (FIG.
| 39 to FIG. 42) formed at the cornersof the installation section
231 of the substrate holder 213, first positioning ribs 2410,
2411, for specifying the position of a front end 231a of the
installation section 231 of the substraj:e holder 213, and
15  second positioning ribs 242U and 2421, for specifying the
position of the rear end 231b of the installation 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
embéssed (rough) surfaces 243 (FIG. 39 to FIG. 41), so as
to make adhesion with the inner surfaces of the upper main
body 2110 and lower main body 211L facing these surfaces high.

95 The adhesion can be further increased if the inﬁer surfaces

| of the upper main body 211U and lower main body 211L facing
+he 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 rmain body




At .the hol der containing section 232 there are provided 10 recesses 235U
and 235L -engaging with connecting ribs 234 (FIG 39 to FIG 42) forned at
the corners of the installation section 231 of the substrate hol der 213,
first positioning ribs 241U, 241L foy, specifying the position of a front
end 231a of the installation section 231 of the substrate hol der 213, and
15 second positioning ribs 242U and 242L for specifying the position of
the rear end 231b of the installation section 231 (FIG 47 to FIG 50,
FIG 52) . Aplurality of conical projections 235p for use in ultrasonic

wel di ng ar or t recesses. 23bUp123566) 2QutTheef upperamdin ear
surfaces 83#%%&&‘2‘% at’l o'nggéc?lfon 731 of the substrate hol der 213 are

taken to Beapartiml kyplemEiasseds Oppoghngsuriag s 2adngRwiset i FI G 41),

so as to nake adhesion with the inner Zurfaces o) cth%fugﬂgr Py body
211U and Réer frainaboy UPPHE PEERGFRes8ISr THIS Si%gh 25 The adhesi on

can be further |noreased i fo L LpGEssHhhaags o ohe theatapers wee e body 2114

and | ower S faci ng enbossed surfaces 243 are simlarly
enbossgd syif BE§SinQrihe oidaresidencat (Rlte 3Ubst¥at &ooRE&i-nP Y- sect i on

233, a plurality of-"bearing ribs 244 havi ng notches, 244 wLecei ving
the | ower Ther ngheral sedgerstief déé b ,S%W%@}ﬁﬁ %YSEB‘& P%ﬁ%gé%?g}?% f or med

at the side of the |ower_ .min. {H 6 4S5cAl1ed batwées. 53,
FIG 56) .24Ata@%égﬁp?ﬁf?o%é}%glgg?&%&b%ﬁl ur al ilty of opposing ribs 245
havi ng - pr Qjgcld an$ s 243 fadngHtheagper peri pheral edge surface of the

menory substrate 212 are formed correspondi ng to t.he .l ocati ere 5 the
bearing ribs 24dlarzlivy Wede(ﬂ:@@gzt-‘Fﬁbq:Eé? %@%tr—ainél% Y Eg%’hgarar%r%gry :

subst (gt 21213 oaniuelied, /L Bear LOGLAL b geanrhe1onse g i s
of the upper main body 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 both 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
both 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 sgbstrate holder 213
so that assembly with the lower main body 211L is not possible
.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. 2310fthesubstrateholder213isincgrporatedintotheholder
containing secfion 232 of the lower main body 211L. In this
evént, if the substrate holder 213 is back to front, the
installation section723l does not engage with the guide rib
248 so that assembly to the holder containing section 232
30 isrestricted.Itisthereforepossibleforaworkertoidentify

| erroneous assembly. As a result, the memory substrate 212




these ribs with a slight gap. A plurality of welding ribs 246 substantially
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
wel di ng surface 247 (FIG 49, FIG 50),.of the |ower main body 211L.
Further, in this enbodi nent, guide riBe 248, 248 are 15 provided at both

i nside side surfaces of the substrate containing section 232 and engagi ng
grooves 249; 249 capable of engaging with these guide ribs 248, 248 are
provi ded at both side surfaces of the installation section 231 of the

- substrate holder 213. The engagi I S 4% 0 240 angidnkbyd20 Fidr med on
the rear stff&EEY. in%(?dofﬁf% gggggrgtsgg ol der 213 so that assenbl y Wwith

the |ower npiLp-bedy191dl ksenetbpesstbl holdkenziBe substrate hol der 213 | s

back to front. When asséenbling the substrate hol der 213 apd. in body
211, as shown Wierl e 5ubstirate thrddaistidld & 6HCQ§B?F8F‘|€QZ@$€§1{% t he

substrate holder 213 is -incorpprat i Aedehacanbadpi MPLBECti on
232 of thelPoREF ﬁﬁPEaBBHﬁ?gZiiEEl Irlle?#l srgf)ettlﬁtlt& f the subs?rate hol der

213 is §3C§h%01é£9£‘ha£h)8n i ot 8bh @3loprsenti oub23attoéolner dhgab® with
" the guide ri 48 so that assenbly to the hol der containig% 8 c{ﬁgn 232 30
is restricpeditibnies fhes dfatle gyobEosks foFeqtworkEt & §S°dent Ty erroneous

assenbly. As a result, the nmemory s  49¢ dos irievamiedibs om bei ng
assenbl ed ﬁéoflﬁee%izﬁ1b6‘a’§l]?‘ifnqon8§$§£e%?ﬁ§%g%he s]dubstrlate hol der 213.

When t he sggﬁpr a%gl'lhol den 2i8 isatned EBial edriintp inhe chotdek €bRRai ni ng
section 2327°0f “the ['6wer main body 211L, 5 the insgﬁl | ation section 231 of
the substr atechd gesizidringesig ¢ded i R42Dhddl%nd“forth direction as a

resul t‘l(g)f t he The memory substrate 212 incorporated into the substrate
holder 213 is supported by fhe plurality of bearing ribs 244
at the substrate containing section 233 of the lowgr main
body211L. In this event, thememory substrate2l12 ispositioned
in a back and forth direction as a result of stepped sections

15 250 coming into contact with the second positioning ribs 2424,
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

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

25 Tn this event, connecting ribs 234 of the installation
section 231 of the substrate holder 213 are welded to thg
recesses 235U; 235L via the pProj ecrtions 235p and the embossed
surfaces 243 are welded to the inner surface sections of the
upper main body 211U and lower main body 211L. AsS a' result,

30 the uppér and lower main podies 211U, 211L are joined together

at the same time the substrate holder 213 is firmly connected



front end 231 comng into contact with first positioning ribs 241U, 241L,

and the rear end 231b comng into contact with second positioning ribs

. 242U, 242L (FIG 52). 10 The nmenory substrate 212 incorporated into the
substrate holder 213 is supported by %he plurality of bearing ribs 244 at

the substrate containing section 233 of the lower main body2lIL. In this

- event, the nenory substrate 212 is positioned in a back and forth

direction as a result of stepped sections 15 250 conmng into contact with

t he second positioning ribs 242U, 242L and the rear end comng into

contact with t%g bgaringg.ribs 244 on the side of.the bottom part of the
mai n body.t?FF m ?)‘.’Je %??'as shown in FIG 54, the upper nain body 211U

is 20 fitted porther) awes memiorybedps2titet hbE ihelmusiias ERYCGE 213
(and menory substrate 2.12) has been incorpor YReky Nai n

at intqQ.. .. J :
body 211U ahd pheribitey ofatrobed\RPERIAFE I‘t}?ﬁa%d‘cho ch he%lra)%gget Rer usi ng

ul trasoni c wel di ng bondi ng_.at. _the weldi: urE aceor4B3 35 tie tikiin event,
connect i ngri‘-Pﬁsz%gftof:gf’h%“??ﬁ%]faa% é:}té‘?lg%l%gg%ti on 2%1 of the substrate

hol der 213 gag g@hdgg £10a ¢ heyteGRs 965 tA35kNbeBEat ¢i vl tihkn grig &&iTons 235p
and the en%os e surfaces 243 are welded to the inn i ons of

er surf.
the upper bbaiynisodyppietsadd Howee vk nPHotyt 2IHTS 1S aaLgrlel t,” 30 the

upper and | ower nmain baqdie 114, 10k ped ';Q;g@tebeﬁinzﬁmddrﬂ:'sane
tinme the sbB&PEEPe“RBEd 23‘1% %§5f%%%ﬂ%ﬁgﬁﬁgg?§de46 to them by wel di ng.

(Further, TR JIRIOGH %é‘f’é%rﬁé’t@for?éﬁtih%:ite?ﬁira}éldvbibleam@ﬁlz isreprdrtAdty of
groups of bBearing ri

s 244 and the opposing ribs 245 at ft: trate
- cont ai ni ng sapettiren 233 rafsst Hes rﬁ;llﬁxg_agﬁﬂ,?fxf{scganﬁgﬁ J_Eroat%%e%g USRI

Substpﬁge'gL%gJ%gﬂy% g%%% as the semiconductor memory 211A and 211B
: and damage to the component connecting sections can be

prevented. ' _
According to this embodiment, as with each embodiment
déscribedabove,ji:isposéibleix)preventerroneousassembly
16 of the mémory'substrate 212 with respect to the main body
211, and‘it is possible to prevent falling quality due to
erroneousassemblyandvariatigninqualitybetweenp;oducts.
Further, thé external storage apparatus 210 of this
embodiment is different from each of the above embodiments
20 in that an integrated configuration is adopted where the
substrate holder 213 is sandwiched by the main body 211 of
a configuration where the top and bottomrare dividgd into

two.

For. example, in the case that a plurality of semiconductor
25 memory is mounlted on the memory substrate in order tro incrgase
recordihgcapacity,thelengthofthememorysubstratebecomes
larger (becomes longer). In this case, the main body housing
the longér memory substrate also becomes longer and when this
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.,




body is suppressed. Mreover, by interposing a slight gap between the ribs
244, 245 and the substrate, a certain anount of thermal deformation of the
menory substrate 212 is permtted, substrate stress is alleviated, and
damage to electronic 10 conponents sugh as the sem conductor nenory 211A
and 211B and danmage to the conponent connecting sections can be

prevented. According to this enbodi nent, as with each enbodi nent described
above, it is possible to prevent erroneous assenbly 15 of the nmenory
substrate 212 with respect to the main body 211, and it is possible to

~ prevent falling _quali 1R o RIONERLISE AsSEabt y famd vandang ofihen qual ity
bet ween prlé1 liac:,‘rtglsaf:l {‘:%I%‘%(‘ﬁgﬁ the external storage apparatus 210 of this

enbodi ments i tdidftfeer entl thene cach pfolbhemdBwite SARESAF HEnt@Y 265 't hat an
integrated configuration is adopted where the S dek3 is
&Wﬂ:ﬁeﬁwcﬂ.f%&ﬁ tlée ngﬁ;ﬁtrﬁ of %lﬁl% éﬁ @J:Q@Ja%’l

sandwi ched byOph guration ere the top and

bottom are divided, i HERlr 2262 Rl &hd Rai heowbse stthade d ayidgral ity of
sem conduioﬁl%glﬁ%n%oﬁo%%%#ogntrgd on the menory substrate in._aqrder to

increage 4 eeaiddindg opepaciiby, inheht chendtfisnd iramirPTs (5515t e Pecones

| arger (becones longer). In this case, the nmai i 4 e d onger
nmenory subsf ﬁé:tt@C&ﬂﬂwtb@@Snﬁl@tPSH%P%aﬂ% ﬁ?l%ncélhl?%gy?@o%gér%ei ntegrally in
an injection, nold e t bj §8-3000Ackhanappbei e isi deodyo ashe

openi ng s€¥19 o%g%fe%%gne%%ﬂgaerghﬁggg to the rel ationshi p_between the nol d

draft anglg &t€ibedZboiatfermedcicapadic gmbedbnest # REGPIREI Et 3 Yousi ng

the  substrate, and there is. a problemthat sink Ve @G3HE, On the
ot her handgndvidris Hayl 6ABER oS 7 tt[oaﬁg %%%%Ffé %%g?ng t he menory

subst rl%t e.v\?}%gn tt?l% f%%&tf?oc?é’ s ABHE YA P8nd substrate holder is made
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

- gections due to external force (bending, torsional stress,

15 etc. ). incurred by the main bodjf increases, and in the worst
c.ase, there is the fear that connection sectionsmay be damaged
to an extent that the mainbody and the substrate holder become
separated.

_ Here, in this embodiment, the main body 211 is split irjto

90 two to give an upper main body 2110 and lower main body 211L
sandwiching the substrate holder 213 from the front and rear,
m;ith the upper main body 211U, lower main body 211L and
éubstrate holder 213 being made into a single main body using
ultrasonic joining.

25 | It is possible to attain a welding region with a larqe
surface area by taking front and rear surfaces facing each_
of the inner wall surfaces of the upper main body 211U 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 co.mprised

of a holder containing section 232 for holding the substrate



5 a welding operation in the I engthwi se direction (direction of attachnent
and detachnent of the connector) between the end surface of the substrate
hol der and the nmain body as described above for each of the enbodinents
becones difficult, and this may causggthe welding to be insufficient.
Further, 10 when the length of the mai'n. body and substrate hol der is nade
| arge, 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 wel ding connection sections due to external force

(bendi ng, torsional, stre et &.Jord oW iR sbyt i be 28 Aobdmhidimer eases,
and in thehﬁiﬁgfrbalczsa%%fj f%téﬂrjéﬁlrs theofear .that connection seg{oi&gcrs may be

damaged topamherdntubbatatbe IPep no hedyi ma d rore- R BEPEATATA “hecone
separated. Here, in this enbodinment, the main body 211 is split into 20

two to giveldm upper main body 211U and | ower main body 211L sandw ching

the substrate hol der 213 f t 0Bl 2@ndz 1 2By Jfompbbhithendppetherai n body
211U, | ower na%ﬁ‘e&g‘wlf’filfﬁggg’r%%%ﬂsi rate hol der 213 bei &? maq?e into a
singl e gmai 0, Rady Usia aay 4 TASAAIKE gloind HgrtRE1rect$OBos WMERG 2 tain a

wel ding region with a |arge surface are t aki.ng f.r pd.peaso sur f aces
faci ng eachiretttibe)i hnerraaided & EE@sh%]fC?‘%/lﬁé:oL%: grnlrzr]gtﬁegodg 211U and

| over main body, 211l as th ' vel di pg de ssbstaatenohddéder 213
to the mai fO0oEy"2 f“ébaTﬁ%ggéigﬁﬁg%pggace 213 of the main body 211 is

conprised o,qf a hol der containing section 232 for holding the substrate 48

hol der -213"and a substrate containing section 233 for | ing 1 Lhg=nENODIY
substrate 212 prsaethimy 24k t3AD )s HEEtTHRY %Fhefl%gpq{élgi ge

10 of the memory substrate 212 so as to sandwich the memory
substrate212fromaboveandbelowispmovidedatthesubstra#e
containing section 233 so as to effectively prevent rattling
of the substrate within the main body. Back an§ forth movement
ofthesubstratewithinthemainbodyispreventedbyproviding

15 a mechanism (242U, 242L, 244, 245) for positioning in a back
and forth direction (longitqdinal 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,weldingstrengthcanbeEﬂmuréd,equipmentforassembly
processes énd ultrasonic welding equipment 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 bbdy 211 and the substrate holder 213 deteriorates

95 due to the influence of external force etc., separaticn can
be reliébly pfevented by the retaining mechanism for the
substrate holder 213 and product longevity can be ensured.
Further, as it is possible 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

streSsfromtensionandbendinganddamagetocomponentjolnlng




A nmechani sm (241U, 241L, 242U, 242L) for positioning the 5 substrate

hol der 213 inaback and forth direction (lengthwise direction) is provided
~at the hol der containing section 232 to bring about a function for
retaining the substrate hol der 213. anechanisn1(244, 245) for supporting
t he peripheral edge 10 of the nenory Substrate 212 so as to sandwich the
menory substrate 212 from above andbel ow is provided at the substrate
containing section 233 so as to effectively prevent rattling of the
substrate within the main body. Back and forth novenment of the substrate

wi thin the main body is_prevent HVvixdi ngrtsuatheebadiraing2489, 242L,
244, 245) PEFFES ¥8ﬁ‘i ﬁgs?nbea F%gec‘%mgénd forth direction (1 ongi t udi nal

direction) Qf, £ihg BEMPEYor&uRgt ot @rid2i odan tree mabeveeéaaPiluPEEF on,
because the mai n'body 211 and the substrate holder 213 are firmy wel ded
- at the samior20 gemwedswelfditagest rength can be ensured, equi pnent for

assenbly processes, and ultrasonic ' ; i RENLretfbodamehe skefit to a
m ni num and iﬁ@_rEﬁ?egb?ﬁeto%td;esacr%ﬂa%m de%gléll%urther, on the other hand,

~even ifgthg,st d%fggéﬂt qf vegRrAeathon thetyeerent heveaihAobody PZIIC BR@ Fhe
substra?e hc}ﬁ r 213 deteriorates 25 due to the inflgﬁ cea%f. o%)%t %Egal force
6tc., sepandtiigrecan tbeseetmtaddimeres e daFy e PELAN g hechani sm f or

the substrate hal der 213 an r.od | Ly fdp 0@ Rl pdtesehtr t her,
as it is plEBIe assteébﬂ? gﬁ%p%‘?&’%%iegigg%i of ‘the memory substrate
within the ,nai gy, the substrate and 30 el ectronic conmponents can be

. i . . .
protected from damage due to stress fromtension and bendi.n anmage to
conponent j oi nifey 4%ampéet i bnstleart s HOPHARIH SPOVAY §1|I%srﬁlr}gb%

recor dilgg aanzge fgg?ngidnngn (c))frd[ag:cgcr) %irré%einry QLB L ORs CAL iy Rpde ’ffl@éinaillne over
- - body 11 and the substrate holder 13 but the number of ribs
formed is by no means limited to that of the above embodiment
and this number may be increased. As a result, bonding strength
and reliability in the case of welding can be dramatically
156 inéreased.

Further, in the third embodiment above, only the engaging
positions of 'tfle engaging pawl 1525 and the engaged sections
1623 are arranged at asymmetrical positions with respect to
fhe. front and rear in order to prevént erroneous ass.embly

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

Moreover, with regards to assembly of the memoxry substrate

95 112 and the substrate holder 113, differences in patterns
printed on the surface 113A 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, a

30 . clearance into which the projection 128 fits only when the

surface 113A of the substrate holder 113 is oriented upwards



| ong periods of tinme. In the above, a description is given of enbodi nents
of 5 the present invention but the present invention is by no neans
limted to these enbodi nents and various nodifications are possible based
on the technol ogi cal concept of the p%?sent i nvention. For exanple, in the
first enbodi ment above, liner ribs 10 are fornmed in order to prevent
erroneous assenbly of the main body 11 and the substrate hol der 13 but the
-nunber of ribs forned is by no neans limted to that of the above

enbodi nent and this nunber may be increased. As a result, bonding strength

and reliabili in the e _of | di :gan e dhamatbealkbhye b6ldrereased.
Further, %4 t%wde%?)rdia ﬁ;&abg@g? gﬂl y ‘the engagi ng posi %’;hons of the
engagi ng pg u]%i@nqhbhprengaggdpseceiaonsso1@3%@%’(%58’@3 ©

asymmetrical positions with respect to, the.. fron : L11RtQder to
prevent erswrenst aboddisiyl P C@ﬂm%b?ilﬁ’s%ar%%dos%d%pgﬂﬁgﬁd t he second
mai n body 122 but it is,al so. possiple fargepgaghagymsitdonsodfdest her
engagi ng %@&El%d’heeﬁbgg‘gdrgggt%%to be arranged at asynmetri cal

posi tigns ﬁj h; & 69 dscd @ iheafdont and rear. Moreover, with regards to
assenbly - the nenory substrate 25 112 and the ubsﬁtarlatc%nrhcgcdc%nll&
“differences i mrmatieerathephianthd GFShe"GhT &tk 134 and Tear surface 113B

of the substrate hol der and.t ' abhons &f r Ay Pappectican 428 . the
substrate FOFEERAL 1ERIETEE Eg aﬁf E%:E%m nat e bea?gwee%]p%t he front, and rear

of the sugﬁﬁé%g?t hol fleft 1 &0 i &xaemt £i cee Bl el earamestip Wi g 1He
i

projectio ts only when the surface 113A of the st & ol der 113
i.s orient edf upWASESpSOL ety bef far FRIEPY T aeib?'es%%gcﬁ’r?%é{?orﬂﬁe }Eubst rate

-h01dern) when the external storage apparatus is installed at a USB
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 xib 71
15 indicating the connection direction of the connector 24 with
respecttotheUSBportisprovid@daswiththeeXternalstorage
apparatus 70 shown in FIG. 57A and FIG. 57B. As a result,
it is possible to decide the connection di:ection of the
connector 24 taking the forming surface of the erroneous

20 connection prevention rib 71 as a reference. |
Furtheryinaaconfigurationforelectronicequipmentsuch
as a computer éduipped with, for example, a USB port, tho
USB'port is‘hoﬁsed within a case, and a connection hole for
conoecting to‘ﬁhe‘USB port is provided in the case, a ootch
.25 correspondihg“to the erroneous connection prevention rib 71
is forﬁed.at the connection hole, so as to enable provention
of insertion of the connéctor 24 in an incorrect direction.
According to the configuration for the external storage
apparatus?O,ji:ispossibletoensureanappropriateassembly
30 operation for the surfaces 112 and 13A between the main body

11 and substrate holder 13 by forming a notch corresponding ,




113 used in the printing process, so as to ensure that the substrate

hol der 113 cannot be installed at the installation position when the rear
surface 113B of the substrate holder 5 113 is oriented upwards. On the

ot her hand, cases where an external cgnnection term nal (connector) of an
external storage apparatus of the present invention is restricted to a
connection direction of a USB port etc. of a conputer etc. are common.
Nanely, 10 when the external storage apparatus is installed at a. USB port
in an.incorrect direction, there is the fear that the USB port and

ext ernal connection term.nal. e et iostaiage dopatacusahly be
damaged. ﬁﬁ?q%fhﬁﬁf@%%gﬁ%egégﬁégEggg6%ﬁ§ition preveg?ion rib 71 1%

i ndi cati-ng,ddfie connection direction of the connector 24 with respect to
the USB port is provided as with the external storage apparatus 70 shown
in FIG 57A and FIG 57B. As aresult, it is possible to decide the

connection directiqn.of, t .coRneGtQr 24 taking the formng surface of the
erroneous 20 3€ﬁq&hp%§g@g%t?0n ?{b 71 as a reference. Further, in a

confi gy ati on foralaaldanipeeyi precrdingh toashs eaFsEe! EGIFAHEd with,
for exanple, a USB port, the USB port .is housed wi:hi S€,paRd a
connectiommmwrﬁﬁ®$bfddhhéé@ﬁﬁ@tﬂ@VFW§18§B]ﬂb??gégéﬁ%gﬁg% inathgdcase, a
~notch 25 corresponding to_ the SGRNAREIQN Jueventticorta ithe7l is

f or med at,?F@W?ﬁkwﬁﬁf ?P?éJ%f§%%9§§Q#§ enabl e Sgquntion_ of, insertion of
the connec9l, 2ok, ant i DEOH@adfalia qeisumleAdcordiaig (V& HHe *EBnfgur ati on
for the external s¥orage apparatus 70, it is gossigle égaﬁgfgr%uﬁp
appr opri at guassenblof BEoSpEEat i GRS thHe EGFPHCES 11R and 13A between the
mai n Qﬁpy 11 and supstrate hgigggif§t§yofogﬁ@rﬁk@ﬁﬁ@ﬁgh correspondi ng 51

deterioration in r




‘of said nmemenpryubSHRAEE. | §aNePIcHPr ERETT20 2

to the erroneous connection prevention rib 71 for the main body 11.

I ndustrial Applicability 5 As described above, according to the external
storage apparatus of the present invention, it is possible to reliably
prevent erroneous assenbly of the nengpy substrate to the nmain body. It is
t herefore possible to avoid variation in quality of products caused by
erroneous assenbly and 10 deterioration 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
mount ed, havi ng an external connecticaait@r mi nal at one end thereof; a
substrate hol der having a substrate insertion through-hole, th regn t hr ough
whi ch sai di penoransubsteatalt ostdadge | #RRAEFBEUS f ofD ¥§<‘F'§$g‘-”33%f?‘§ mehor y
substrate to said main body under in such a way that said external
connecti onceBPHERANY proj ects outward from an opening at one end of said
substrate insertiogiﬁhgga b-hole; and a cap to be attachable and
det achabl e to and from sard’ 15 substrate hol der for protecting ai d
externaj connectQRemdey Mulaltradeer ennwhieb il dsasds anbryl r LY ?ﬁ?an means

is provided in saidmain body, for res riCtingoﬁﬂQSEQ%M {gfﬁ§§gmbgy posture
. € external storage :

apparatus aceordingt.eledi m 1 |
a substrate holdef having a substrate insertion
through-hole therein through which said memory substrate to
10 . be inserted, for fixing sald memory substrate to said main
bodyunderinwﬂuﬂlawaythatsaidexternalconnectionterminal
: -p.roject's outward from an opening at one end of said substratg
insertion through-hole; and '
| a cap to be attachable and detachable to and from said
15 éubstrate holder for protecting said external connection
terminal;
| whereinerroneouéasseﬁblyrestrictingn@ansjjsprovided
insaidmainbddy,forrestrictingassemblyifassemblyposture
of said meméry substrate is not correct.
20
2. The external storage apparatus according to claim 1
is'charabterized in that:
| said.erronedus assembly restricting means is a rib_
.exteﬁding'to a direétion,interseCting'with other end of said
25 memor& substrate and restricts advancement of said memory
substrate into said ﬁain body by contacting with other end
of said memory substrate 1f assembly posture of said memory

substrate with respect to said main body is not cor;ect.

3b 3. The external storage apparatus according to claim 2 .

is characterized in that:



is characterized in that: said erroneous assenbly restricting neans is a
rib extending to a direction intersecting with other end of said 25
menory substrate and restricts advancenent of said nenory substrate into
said main body by contacting with othgg end of said nenory substrate if
assenbly posture of said nenory substrate with respect to said nmain body
is not correct. 30 3. The external storage apparatus according to claim?2
is characterized in that: 53 a holding groove is forned on said rib, for
hol di ng ot her end of said nmenory substrate if assenbly posture of said

menory substrate w .res 0,sairdai-a badyaiid cdbyefor hgldinghe
ext er nal storag@-gbb Q@ug%gég%réing to claim3 is charact rize?fin t hat :
sai d hol di fig, gr eqye J1olds s aieshorgneripssutsser afe aPFeTREYoRPANTENT Wi t h

pl astic detormation as said nenory substrate. G6Sqy 19 cerrEhe.ext ernal
storage appaidhesonycobdtngted it FREECY Oéﬁé?g%?%rlzéé Th that: a guide

groove is fornmed on said rib, for guiding advancenent of said nmenory -
substrate into said main body if 15 assenbly posture of saiq nengry
substr%te WM th respect: d/galsaltbrmjen dyppoyradtsisc @aceeding. Thhé&-El%ernal

storage apparatus according to claim5 is characterized in that: 20 a
hol di'ng setctiomatscpeovigddattebottom of said main body, for hol ding

ot her end of said penpry,subst a ggggegaid7meﬁbeye$memmmat§tdmage
appar at us accordﬁﬁgft%Pi?ﬁ?%1%£8%§ec aracterized in that:, =~
' accompaniment with plastic deformation as sal
substrate advances.

10 |
5. The external storage apparatus accoxding to claim 2

is characterized in that:

a guide groove 1is formed on said rib, for guiding
advancement of sald memory substrate into said main body 1f
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,forholdingotheremdoféaidn@morysubstrateadvanced.

7 The external storage apparatus according to claim ©

is characterized in that:

25 said holding section holds said memory substrate 1n

accompanimeht'with plastic deformation due to advancement

of said memory substrate.

8. The external-storage apparatus according to claim 1

30 is characterized in that:

saidmainbodyhasaaspacethgroughwhichsaidsubstrate




25 sai d hol ding section holds said nmenor [
_ _ y substrate in ac [ i
gLﬁzﬁhgldgzginatlon due to advancenent of said nenory subg?pgﬁglngntTﬁLth
_ _ age apparatus according to claiml 30 is characterized in
}ga}hszflgdnagzdbgd¥62??_gtspace t hor th whi ch said substrate 5hzeﬁo:3er
_ : striction section’is provided on an in
sai d space, for restricting advancenent of i P er hoce o
_ , ! . . sai d substrate hol der int i
space by contacting with said substrate hold i e Sare
\ ) f assenbl t [
substrate 5 holder with respect to said Th body | y posture ol said
| _ main body is not correct. 9. Th
ext ernal st i ' i eih the
bl ural i Chobfer: ey henetedr I Aot e AL e P ace. 10, of an end.
! . . | outer surface 10 of
{ﬁg;??ig; gﬁ?ﬁ%%ﬁ%%§gg%fghg&ﬂ!gasdmﬁadﬁﬁfbumﬂﬂter$kﬂﬁ%ﬁ%%%%%meggoﬁgdan
_ ( _ said substrate holder with res A !
wher ei n sabd ghid ahidst wtd hedded BEEPsS : ycog%gc_t-ﬂ sgi gpspace;
wherein saod pd doesfﬁ;t eddedi BELPs ?%gﬁ@%??% Y prOV|ée8 posi tions

Asserbi y pestar ot CEa Y BT Ae T T h s sapact o o d main &

: : Wth respect to said main b i

as | ( _ e ( n body is

o 5 R S B e e e T e ot cor et 30 10, Th y
Iy e holder is not correct. 20

external storage apparatus according to claim9 -is characteri;gd rgeihat'

bet voon saifd i RiBofy SHBEbaPHoSHRE FRPAT kAL der duri g ultraconi o |
wel ding. 2§ 11y The:exkgenaknStasage apparatus acco?gzzg th£?§?2:§
' apluralityoflinerribsisprovidedonanoutersurface'
10 of an end region at inserted side of said_sﬁbstrate holder
to sald space, along an inserﬁion 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 sﬁbstrate
~ 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 séme of said plurality of ribs are functioned
as a welding.rib petween 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 substantiélly columnar
form and a space through which said substrate holder to be
30 inserted is opened dn;apefiphery surface thereof'and.an‘end

portion at said main body side of said cap is s{hapéd’_



is characterized in that: said nmain body is shaped in a substantially
columar formand a space through which said substrate holder to be 30
inserted is opened on a periphery surface thereof and an end portion at
said nmain body side of said cap is shaped 55 corresponding to said

peri phery surface of said main body. "12. The external storage apparatus
according to claim1ll is characterized in that: 5 each end of said main
body that is shaped in a substantially columar formhas an inwardly
curved shape, and a wave-shaped section for a slip preventi og Lis provi ded
at a front and rear surfac f sdPfdde dhessedd emnal botigrage
apparatus‘%&ﬁﬁﬁ?ﬁ cIa?%ﬁ% p?ghgﬂg?gcterrzed in that: said nenory
substrate is arranged at an offset position wth respect to a central
axial position of said main body. 15 14. The ext r mfppar at us
accor di ng 1. cl dltra Exuegn@ﬂaﬁa@FéBPz@Bp?ﬁaFHﬁtac%ar @ﬂn%rsgh&t%%? conprises a
first main body thro h |ch . substrate holder to be inserted and 20
a secondrﬁﬁr? %@ ah en regron at an opposite_side to a side

t hr ough whi ch sgéaqﬁugﬁar ajfe beldemdim bbodynsfé"rat’fedlsv\/r?&aéﬁ’ii a BIét is
provr ded to said second mai n body faor attachin %@ﬂe card-l_i ke
seni conduci@ss et y1 1 P5cabpunal U0 F® Raw 3 oS or y subst rate. 15.

. The external stora aratu o] q Fhakehd iohsisharactdsd zed in
that: sai PFREGOHFY %a %‘a%(?&@ Etg%ﬁnfegf?% stlargfibfr rst main body |

at a front and rear surfaces of said 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 4 second.main body forming an end region at an opposﬂ:e

side to a side through which said substrate holder to be
inserted;

wherein a slot is provided to said second main body,

for attaching and detaching a card-like semiconductor memory

- 25 apparatus Eo 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.



30 by snap connection through a plurality of engaging pawls. 56 16. The
external storage apparatus according to claim1l5 is characterized in that:
a wall section is provided to said first main body, for restricting
advancenent of at |east sone of saidg%ngaging 5 pawls into said first main
body if assenbly posture is not correct. 17. The external storage
apparatus according to claiml 1is characterized in that: 10 a gap is
formed between an inner wall surface of said main body and ot her end of
said nenory substrate , and said external connection termnal is

press-fitted to_an openin enshfatsad desuhstinat €oi ndaini bh
through-h@#%. 1§gf8?g$ﬁﬁn%§t%%%al5storage apparatus according to claim1l
is characterized & hakd anguhde:section is formed in said substrate

insertion ™ through-hole, for guiding advancenent ,of; sald, geRopydysubstrate
into said subst matelhobdeEiph a§sEﬁﬁV§gﬁasfﬁr3aﬁ? gbfgai% nenDryysubstrate

with respect to sajd substrat l.deL s ot $eE9F IREde of%aikhengrteéngal
storage appdr BEBETACELPY| Jﬂpoecggﬁﬁ§liiisecharacterized in that: .25 said

mai n bedy ha%fisa i%]ttr uctuperspkt tmalpn i vbdy tid armerd 1 YoPosdH End *08Pfom  and
sai d sdbstfrd e ho é%r_is held by said two-parts structured main body. 20.
The externadrrdar.age apparatus according to claim19 30 is characterized
in that: a nmechanismfor determnating a position of said 57 substrate
hol der in 'a back and forth direction is provided

17. The external storage appargtus according to claim 1
is cﬁaracterized in that:

10 a gap is formed between an inner wall surféce of sa%d
main body and other end of said memory substrate , and said
external connection terminal is press-fitted to an ppening

at one end of said substrate insertion through-hole.

15 18. The external storade apparatus according to claim 1

is characterized in that:

a guide section is formed in said substrate insertion
througthole, for guiding advancement of sald memory
substrate into said substrate holder if assembly posture of

90 said memory substrate with respect to said substrate holder

is correct.

1% The external storaée 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 bodyT

20 The external storage apparatus according'to claim 19

30 is characterized in that:

. . e L d -
a . mechanism for determinating a position of sai




g1;?hplgaig rgighg?gzi 21. ghe exLernaI st orage apparatus according to
. erized in that: an engagi ng section for en i i
?n o?ter peripheral surface of said substrate holder is forned ?ﬁgg?g wn.
Sgaz oge of said two-parts structured main body if assenbly posture of
Th; substrate holder with respect to“said main 10 body is correct. 22
thatgngrrggsftgragetapfaratus according to claim1l9 1is characteriied in
Y part of outer peripheral surface of said 15 sub
_ S
hol der is welded to an inner surface of said main body. 23. The eiigﬁﬁal

storage apparatus accqrding tq gl ai I r i iphr otviialtie
. . . i if !
ret ai ni ng Sé%tﬁtl%eo%oggief hSt gg?%%%‘?d%é%%Q?lolférrde%driz%%aﬁmionner dsﬁ(r)f :cé

of said nqujgggy 2t mahhe wod [
( { s a 148 malil ®rnal storage apparatus accordin i
is charactérized 1n that: 25 a nmechanismis provided within sa?dtﬁa?LaLghig

sai d subatrate hol Her 5o ae Lo candwiah-from abovbeand Gelamin 1o
21. The exte:naﬁ s%o%%%eWEBBaEEQHE aboyeqang Belomin 19
5 is characterized in that:
| an engaging section for engaging with an outer
peripheral surface of said substrate holdér 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

10  body is correct.

22. The exfernal storage apparatﬁs according to claim 19

is characterized in that:
‘at least a part of ocuter peripheral surface of said

15' substrate holder is welded to an inner surfacé of said main

body.

23, The external sthageAapparatus dccording to claim 19

is characterized in that:

20 | a retaining section of said substrate holder is formed

. in an inner surface of said main body.

- 24. The external storage apparatus according to claim 19

is characterized in fhat:r
25 a mechanism is provided within said main body, for
supporting a peripherél edge of said memory substrate
projected from said substrate holder so as to sandwich from

above and below.



