30 Septenber 2005 Description Title of the Invention A sem conductor device
and a net hod of manufacturing the sanme Technical Field The pr | }
relates to a sem conductor device and a mnmethod of nanufacturﬁﬁggkgggéggé?eﬁs
and nore particularly to a technique which can be effectively applied to a
sem conductor nenory card (sinply referred to as "nmenory card”

hereinafter), for exanple. Background Art A nenory card such as a nultinedia
card (produced by Sun Disk Inc.) or a SD card (produced by Panasoni c,
Toshi ba Corporation, Sun Disk Inc.) is one of a storage device which

stores information in a sem condDetatipetrony chip housed in the inside
thereof. This nenory card can directly and electrically get access to
information with respect to a non-volatile nmenory fornmed in the

sem conductor nenory chip. Accordingly, the nenory card exhibits faster

writing apd; L eading, cpnpayed.f0 other storage device by an amount
corresponding to the absence of a nechanical systemcontrol and further

enabl es t he exchan of orage nediuns. Further in t.h ry card is
20 Sopt orber P8BREco R BL 8L IS M, IR BIAPE I RITE C20d D e
menory ggég is minly used as an auxiliary storage device of equi pnment

Technical Field

The present invention relates to a semiconductor device
and a method of manufacturing the same, and more particularly
to a technique which can be effectively applied to a
semiconductor memory card (simply referred to as “memory card”

hereinafter), for example.

Background Art

A memory card such as a multimedia card (produced by Sun
Disk Inc.) or a SD card (produced by Panasonic, Toshiba
Corporation, Sun Disk Inc.) is one of a storage device which
stores information in a semiconductor memory chip housed in the
inside thereof. Thismemory cardcandirectly andelectrically
get access to information with respect to a non-volatile memory
formed in the semiconductor memory chip. Accordingly, the
memory card exhibits faster writing and reading compared to
other storage device by an amount corresponding to the absence
of a mechanical system control and further enables the exchange

of storage mediums. Further, since the memory card 1is



———.

which is requested to satisfy portability such as a portable ersonal

conputer, a portable tel ephone set or a digital canera. Rec
mniaturization of the equipnent is still in progress and h §¥p¥$é5%r2005

further miniaturization of the nenory card is requested along Wi th such
progress. Further, since the nenory card is a novel technique, the

di nensi onal standard has not been conpletely unified. However, when the
size of the nenory card is to be reduced or the size of the nenory card
differs between countries, the manner how to maintain the conpatibility in
Size W trhelead istd IngmineaRLY i @addsn andpthandrbhgre -hewgheecdseclidiecmeirgry card
wth respect to equipnment which are devised for existing nmenory cards

const i t YA ek syt Asked 1862 00i80M 1ofr ff BEoRPEESEM vi AV ] £§0 i besit N
providing a technique which can enhance the versatility of 'sem conductor

device.  hebayepnlaned A1l aier oblieslss 2y, Melh 83 BOKBlcbaal ures of

t he present |nvent| econme a rent om'the description of this

S eC|f|cat|on nd att ched dra osure of th vention To briefl
ot n s e b b B A RPRERE sr‘eoquep% TR A ﬁ”coa?eaamﬁrtah.s Y
speC|f|cat|on they are.,as 2 30 Se tenb 005 foll ows.
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progress and hence, the further miniaturization of the memory

card is requested along with such progress. Further, since the
memory card is a novel technique, the dimensional standard has
not been completely unified.

However, when the size of the memory card is to be reduced
or the size of the memory card differs between countries, the
manner how to maintain the compatibility in size with existing
memory cards and the manner how to use the memory card with
respect to equipment which are devised for existing memory cards
constitute serious tasks.

The object of the present invention lies in providing
a technique which can enhance the versatility of semiconductor
device.

The above-mentioned and other objects as well as novel
features of the present invention will become apparent from the

description of this specification and attached drawings.

Disclosure of the Invention
To briefly explain representative inventions among

inventions disclosed in this specification, they are as



to a resin-made case body which incorporates a sem conductor chip, wherein
a netal -nmade auxiliary piece for changing a planar size of case .bo

can be repl aceably nounted on the case body by fitting a re@@?&ﬁﬂeBGF?§@W5
of the auxiliary piece on the nmounting portion. Further, the present
invention is characterized in that the resin-nmade case body covers a part
nmounting surface of a substrate on which a sem conductor chip is nounted,
and the substrate has an area which is equal to or less than one half of a
pl anar area of the resin-nade case body. Further, the present invention is
char act egdi1zed,;py having a step in which a case body which covers a part
mounting surface of a substrate on which a sem conductor chip is nounted
i's nol ded usingparmold i ppruhigehsandepiyOft £ayi ¥ ofhaaduer 4@l dyi s
greater than a depth of cavity of an upper nold. Further, the presént

i nventi i . : I . 1.0 0 r.f t he case
body, a%gﬁﬁgg#a%igﬁﬂ?§ﬁ§§?§%%%ﬁﬁtéhgﬁgqé s%g{e ‘ggjﬁpgéggsngﬁﬁF?%B surface
thereof faces the inside of tae ﬁ OOﬁe and a gLuralit¥ of s ni%onductor
chips MSuft E§30R TRE SpaAe nBaRYi blg r FREBIPRARF &P n &> TRRGT AR Phe

| ongi tudi nal direction of the case body at the groove and the substrate is
set shorteP tHART GRS APt R &GRS i aTonBT EGRILPH CR2RY13E 5t BABBAT2005
direction of the case body, and in the substrate and the groove, corner
porti onsiiis of &he gesiet bodedcan PRerepheerablyt Reuphse ohoblpeacasehant er ed.

body by fitting a recessed portion of the auxiliary piece on
the mounting portion.

Further, the present invention is characterized in that
the resin-made case body covers a part mounting surface of a
substrate on which a semiconductor chip is mounted, and the
substrate has an area which is equal to or less than one half
of a planar area of the resin-made case body.

Further, the present invention is characterized by
having a step in which a case body which covers a part mouvnting
surface of a substrate on which a semiconductor chip is mounted
is molded using a mold in which a depth of cévity of a lower
mold is greater than a depth of cavity of an upper mold.

Further, the present invention includes a case body, a
groove formed in one surface of the case body, a substrate which
is mounted in a state that a part mounting surface thereof faces
the inside of the groove, and a plurality of semiconductor chips
mounted on the part mounting surface, wherein a length in the
longitudinal direction of the case body at the groove and the

substrate is set shorter than a total length in the longitudinal



Brief Description of the Drawings Fig. 1 is a perspective view of a

sem conduct or device and an auxiliary piece which constitut ej,(pggp@fm%iim
of the present invention. Fig. 2 (a) is a perspective view showing an
appearance of a front surface-side of the sem conductor device shown in
Fig. 1, and Fig. 2 (b) is a perspective view show ng an appearance of a
rear surface-side of the sem conductor device. Fig. 3 (a) is a plan view of
a front surface side of the sem conductor device shown in Fig. 1, Fig. 3
(b) is side view of the sem conductor device shown in Fig. 3 (a), Fig. 3

(c) is dalrl%cuxlqn ew ©1e Ché sshaflt ot 6t R Fiuds tadinand qiieggrSO(V&) and
Fig. 3 (d) is a plan view of a rear surface-side of the sem conductor

devi ce showed poEitgond yhjlchRige poga)idmedmtehhar gedter osttdectigoral vi ew
of an essential part of an auxiliary piece nounting portion in the

| ongi t udiowyl adig ettdnofexddt he sem conduct or device shown in Fig. 1, and
Fig. 4 (b) is an enlarged cross-sectional view of an essential part of the
auxiliary piece nounting portion in the |lateral direction of the

sem conductor device shown in Fig. 1. Fig. 5 (a) is a cross-sectional view

taken alghg @ dég@rfb%rﬁe&fem@ngg)‘Qj’?négA in Fig. 3 (a) , and Fig. 5 (b) is

an enl arged cross-sectional view of an"essential part of Fig. 5 (a). Fig. 6

s a plan viewggl a;bage, ybplgate oL Hk S SORduEhRcBY agvshawn In

and an auxiliary piece which constitute one embodiment of the
present invention.

Fig. 2 (a) is a perspective view showing an appearance
of a front surface-side of the semiconductor device shown in
Fig. 1, and Fig. 2 (b) is a perspective view showing an appearance
of a rear surface-side of the semiconductor device.

Fig. 3 (a) is a plan view of a front surface side of the
semiconductor device shown in Fig. 1, Fig. 3 (b) is a side view
of the semiconductor device shown in Fig. 3 (a), Fig. 3 (c) 1is
a back view of the semiconductor device shown in Fig. 3(a), and
Fig. 3 (d) is a plan view of a rear surface-side of the
semiconductor device shown in Fig. 3 (a).

Fig.‘4 (a) is an enlarged cross-sectional view of an
essential part of an auxiliary piece mounting portion in the
longitudinal direction of the semiconductor device shown in Fig.
1, and Fig. 4 (b) is an enlarged cross-sectional view of an
essential part of the auxiliary piece mounting portion in the
lateral direction of the semiconductor device shown in Fig. 1.

Fig. 5 (a) is a cross-sectional view taken along a line



Fig. 7 (a) is a plan view of a front surface side of an auxiliary base ~

portion shown in Fig. 1, Fig. 7 (b) is a side view of the ayf &/ i
A S Retcs

shown in Fig. 7(a), Fig. 7(c) is a back view of the auxiliar

in Fig. 7(a), Fig. 7(d) is a plan view of a rear surface-side of the
auxiliary piece shomm in Fig. 7 (a) , and Fig. 7 (e) i-s an enlarged
cross-sectional view of essential parts of a paw portion and a support
portion of the auxiliary piece shown in Fig. 7 (a). Fig. 8 (a) is a plan
view of front surfaces of the sem conductor device and the auxiliary piece
shown i nAFRgn Fig.RB da)8 &by Hisgasdsilde ivd ew exfldiqed 8rpak,-sand il 8 (c) is
a plan view of a rear surface of Fig. 8 (a). Fig. 9 (a) is a plan view of a

front sugiasecof ananeexeatinl phikl o$i Fegseni qanductor device, Fig. 9 (b) is
a side viewof Fig. 9 (a) , and Fig. 9 (c) is a plan view of a rear surface

of Fig. 9 (a) -Ftij.g- 6l {a) im0 end@rged £reasasacidnaltyi sy afhan
essential part of  a bonding portion between an auxiliary piece paw

nount i ngsg%{%ggu&t_o}h e§E%CQHgPﬁtQE geyice in the state shown in Fig. 8
D f

and the pa ortron o e auxilrary piece, and Fig. 10 (b) is an enl arged
cross-sectional_vi ew 3f an_5_30, Sept.enber. 2005 e sent%al par & of . a bondi ng
portion bet weer t%e ‘adgi| ?3@ %]r%r&e“ehwm?rﬁ anr% t7Oh- 37 the” Sem Bhduct or
device in th 'Statb:a shown .in Fig. 8 and a{e%essegi‘l ortion of the auxiliary
i 6co. FREKLAISFE B2 % BSSIRA FBANR Wi EWSof 1 a Fgid B HoAr Hie v iew

of the auxiliary piece shown in Fig. 7(a), Fig. 7(c) is a back
view of the auxiliary piece shown in Fig. 7(a), Fig. 7(d) 1is
a plan view of a rear surface-side of the auxiliary piece shown
in Fig. 7 (a), and.Fig. 7 (e) is an enlarged cross-sectional
view of essential parts of a pawl portion and a support portion
of the auxiliary piece shown in Fig. 7 (a).

Fig. 8 (a) 1s a plan view of front surfaces of the
semiconductor device and the auxiliary piece shown in Fig. 1,
Fig. 8 (b) is a side view of Fig. 8 (a), and Fig. 8 (c) is a
plan view of a rear surface of Fig. 8 (a).

( Fig. 9 (a) is a planview of a front surface of anexisting
full-size semiconductor device, Fig. 9 (b) is a side view of
Fig. 9 (a), and Fig. 9 (c) is a plan view of a rear surface of
Fig. 9 (a).

Fig. 10 (a) is an enlarged cross-sectional view of an
essential part of a bonding portion between an auxiliary piece
pawl mounting portion of the semiconductor device in the state
shown in Fig. 8 and the pawl portion of the auxiliary piece,

and Fig. 10 (b) is an enlarged cross-sectional view of an



one nenber of the sem conductor device shown in Fig. 1. Figs. 12 (a) to
12(c) indicate enlarged cross-sectional views of the essenti@@g&ptémbepmosn
Fig. 11. Fig. 13 (a) is an overall plan view of the sem conductor device,
and Fig. 13 (b) is an overall plan view of a case in which a substrate of

t he sem conductor device shown in Fig. 13(a) is incorporated into a
full-size sem conductor device. Fig. 14 is a perspective view of a

sem conductor device and the auxiliary piece according to another

enbodi nent of the present invention. Figs. 15 (a) and 15(b) are perspective
vi ews sie@FeR§ 1ad rappedl aneerdbig #Antamn BaEfaee-Hitleugkid i@ nveptece
surface-side of the sem conductor device shown in Fig. 14. Fig. 16 (a) is a
pl an vi ewusft iaof pont isordateesserei obnduheo sald iorediot Ore déevdteesbhemn in Fi g.
14, Fig. 16 (b) is a side view of the sem conductor device shown in Fig. 16
(a), Fidn ¥8qg.(®) ansl & hatdesdeaw fr 4 hvh sefm conduet 01 i geyi seesbown in Fig.
16 (a), and Fig. 16 (d) is a plan view of a rear surface-side of the

sem conduct or ﬁ@gt CE1 ShoWn cirB skl-Gect8ohdll vEbG od 7 R d $02 PbapiMyew of
front surfaces of the sem conductor device and the auxiliary piecé shown in

1O 1408 ArBent 00 25 Ko ADlad i & Shelg 1By ploFT g, 17 (2), and

Fig. 17 a plan view of a rear surface o (a). Fig. 18is a
plan view of agtgar SHriaCe:sife. Pl ;R8T ERAYUGHA"C H5¥L C€eBPECRALNT O

views of the essential part shown in Fig. 11.

Fig. 13 (a) is an overall plan view of the semiconductor
device, and Fig. 13 (b) is an overall plan view of a case in
which' a substrate of the semiconductor device shown in Fig.
13(a) is incorporated into a full-size semiconductor device.

Fig. 14 is a perspective view of a semiconductor device
and the auxiliary piece according to another embodiment of the
present invention.

| Figs. 15 (a) and 15(b) are perspective views showing an
appearances of a front surface-side and a rear surface-side of
( the semiconductor device shown in Fig. 14.

Fig. 16 (a) is a plan view of a front surface-side of
the semiconductor device shown in Fig. 14, Fig. 16 (b) is a side
view of the semiconductor device shown in Fig. 16 (a), Fig. 16
(c) is a back view of the semiconductor device shown in Fig.
16 (a), and Fig. 16 (d) is a plan view of a rear surface-side
of the semiconductor device shown in Fig. 16 (a).

Fig. 17 (a) is a plan view of front surfaces of the

semiconductor device and the auxiliary piece shown in Fig. 14,



the present invention. Fig. 19 is a plan view of a surface of a base
substrate of a sem conductor device which exam ners of the Fnﬁ)rZOOS
i nvention have studied. Fig. 20 is a plan view of a rear sur ace 0 D
substrate shown in Fig. 19. Fig. 21 is a plan view of a surface of a cap for
a full-size sem conductor device which inventors of the present invention
have studied. Fig. 22 is a plan view of a rear surface of the cap shown in
Fig. 21. Fig. 23 is a plan view of a rear surface of the full-size

sem conductor device after the base substrate shown in Fig. 19 and Fig. 20
is nmountBdgonld grlodvee aobitke végp choWihgi nl Fi (g) 2landfiidri d.7 2Z) Rig. 24 is
a plan view of a front surface of the base substrate which constitutes the
sem condacpbain devéweoAcgorelh ngsut baoaeocénbodi neit (af .t he present invention.
Fig. 25 is a plan view of a rear surface of the base substrate shown in

Fig. 24. Fig. 26id.s e planaviwofv ged ront aswdaces of tac&api dor o 30
Sept enber 2005 a full-size sem conductor device which nounts the base

substr at geﬁb@mdu@t& gje@lﬂc@%c%rgm@tbhﬁfpp arfdthe 2 erlsd A dlAN of ew of a
rear surface of the cap shown in Fig.

the present invention.

Fig. 19 is a plan view of a surface of a base substrate
of a semiconductor device which examiners of the preseht
invention have studied.

Fig. 20 is a plan view of a rear surface of a base
substrate shown in Fig. 19.

Fig. 21 isaplan view of a surface of acap for a full-size
semiconductor device which inventors of the present invention
have studied.

Fig. 22 is a plan view of a rear surface of the cap shown
in Fig. 21.

Fig. 23 is a plan view of a rear surface of the full-size

( semiconductor device after the base substrate showh in Fig. 19
and Fig. 20 is mounted on a groove of the cap shown in Fig. 21
and Fig. 22.

Fig. 24 is a plan view of a front surface of the base
substrate which constitutes the semiconductor device according
to one embodiment of the present invention.

Fig. 25 is a plan view of a rear surface of the base
substrate shown in Fig. 24.

Fig. 26 is a plan view of a front surface of a cap for



Fig. 28 is a plan view of a rear surface of the full-size sem conductor

device after the base substrate shown in Fig. 24 and Fig. 25/ unt e
A SepRg 2085

the cap shown in Fig. 26 and Fig. 27. Fig. 29 is a cross-sec

taken along a line AI-Al in Fig. 28. Fig. 30 is an explanatory view of a
result of bending rupture strength test of the sem conductor device shown
in Fig. 23. Fig. 31 is an explanatory view of a result of bending rupture
strength test of the sem conductor device shown in Fig. 23. Fig. 32 is an
explanatory view of a result of bending rupture strength test of the

sem conductfar ldevizee shawondulkitgr d3viEeg.wlB3chs mourexpl anat obyse ew of a
result of bending rupture strength test of the sem conductor device

accor di g4 r pne Sihedi rent; of s heappesegt pyveptkepn.Fig. 34 is an
explanatory view of a result of bending rupture strength test of the

sem conduct or iC ccar di igq?g r i nvention.
Fig. 35 is an gﬁé?a%£?5$3'€?§§/% e%eﬂggﬁﬁ%ggf eﬁﬁgiakggggcgggggﬁggr 2005

rupture:§tr§Q§th2éest of the sem conductor device according to one
enbodi nent of° t He present invention. Fig. 36 is a plan view of a rear

surface of a cqn of Lhe, SSTASOPMMALY L 4o £8,265000 000 009 gTogdi ment. of

semiconductor device after the base substrate shown in Fig. 24
and Fig. 25 is mounted on the cap shown in Fig. 26 and Fig. 27.

Fig. 29 is across-sectional viewtakenalonga line Al1-Al
in Fig. 28.

Fig. 30 is an explanatory view of a result of bending
rupture strength test of the semiconductor device shown in Fig.
23.

Fig. 31 is an explanatory view of a result of bending
rupture strength test of the semiconductor device shown in Fig.
23.

Fig. 32 is an explanatory view of a result of bending

( rupture strength test of the semiconductor device shown in Fig.
23.

Fig. 33 is an explanatory view of a result of bending
rupture strength test of the semiconductor device according to
one embodiment of the present invention.

Fig. 34 is an explanatory view of a result of bending
rupture strength test of the semiconductor device according to
one embodiment of the present invention.

Fig. 35 is an explanatory view of a result of bending



invention. Fig. 37 is an enlarged cross-sectional view of an essential part
of the sem conductor device according to one enbodi nent of %P%%Pres nt 5
invention. Fig. 38 is a cross-sectional view of one exanple TQQP
nmol ding the cap of the sem conductor device shown in Fig. 26 to Fig. 29 and
the like. Fig. 39 is a plan view of a front surface of the base substrate
illustrating an arrangenent exanple of a chip of the sem conductor device
according to one enbodi nent of the present invention. Fig. 40 is a plan
view of a front surface of the base substrate illustrating an arrangenent
exanpl e robtarehs prefgt he e e wmifconel tsstmirc arell am radeorndiengc t ordhnagetndodi ment
of the present invention. Fig. 41 is a flow chart of assenbling steps of

the segneoagduyotamedeYioFe taec@irdiskatt d nere taddodi nent of the present
invention. Fig. 42 is a plan view of the front surface of the base

substrate duri ﬁgga@@ﬁ%eab%lgﬂ PiEP S P@a%eé‘&ﬁpé@é'%f)% dgyi 68 tisbown in
Fig. 41. 9 30 Septenber 5 Fig. 43 is a plan view of the front surface of

the bas%emﬁ%?ﬁ%%@r"#’ ézf'@e all A339 &Ej ’c5'%|:_15et 8@%&1@@81:%?*%88%%@& devi ce

succeedi ng the assenb step sho an vi ew of
the front surtace of the base
invention.

Fig. 37 is an enlarged cross-sectional view of an
essential part of the semiconductor device according to one
embodiment of the present invention.

Fig. 38 is a cross-sectional view of one example of a
mold for molding the cap of the semiconductor device shown in
Fig. 26 to Fig. 29 and the like.

Fig. 39 is a plan view of a front surface of the base
substrate illustrating an arrangement example of a chip of the
semiconductor device according to one embodiment of the present
invention.

Fig. 40 is a plan view of a front surface of the base

( substrate illustrating an arrangement example of a chip of the
semiconductor device according to one embodiment of the present
invention.

Fig. 41 is a flow chart of assembling steps of the
semiconductordeviceabcording1x)oneembodimentofiﬂuapresent
invention.

Fig. 42 is a plan view of the front surface of the base

substrate during an assembling step of the semiconductor device

shown in Fig. 41.



substrate during an assenbling step of the sem conductor device succeeding

the assenbling step shown in Fig. 43. Fig. 45 is a plan viewqgf r
surface of the base substrate during an assenbling step of ?ﬁ Sé}ﬁgnfbe?%OS

sem conduct or device succeeding the assenbling step shown in Fig. 44. Fig.
46 is a plan view of the front surface of the base substrate during an
assenbling step of the sem conductor device succeeding the assenbling step
shown in Fig. 45. Fig. 47 is a plan view of a rear surface of a full-size
sem conduct or device of another enbodi ment of the present invention. Fig.
48 is an enl ar ged.phaniviewlein izenetfZthshbwsnt nsuiace £ thiegbad® i s a
plan view of a rear surface of a full-size seniconductor device of another

enbodi menib Afrdthedpresgtn akBYRBLII AR sT48 0 FOPhé Sl @HAIGRS pkancei ew of a
zone Z2 shown in F|g 49. F|g 51 is a plan view of a rear surface of a

full-si @@%t@r% enbodipent 49f the present
invention 10 égggeptenber 2005 2 iéwa planﬂgieM/of a front surface of

f‘ncg'nI : Of]' - Seﬁgé‘?ﬂﬂyﬁts‘” EXBC& oaﬂ‘%QeErSHPOQﬁPFQ&? of¢ the pLgsent
: g. is a vView 0 rear “surrace he
substrate during an assembling step of the semiconductor device
succeeding the assembling step shown in Fig. 43.

Fig. 45 is a plan view of the front surface of the base
substrate during an assembling step of the semiconductor device
succeeding the assembling step shown in Fig. 44.

s Fig. 46 is a plan view of the front surface of the base
substrate during an assembling step of the semiconductor device
succeeding the assembling step shown in Fig. 45.

Fig. 47 is a plan view of a rear surface of a full-size
semiconductor device of another embodiment of the present
invention.

Fig. 48 is an enlarged plan view of a zone Z1 shown in
Fig. 47.

Fig. 49 is a plan view of a rear surface of a full-size
semiconductor device of another embodiment of the present
invention.

Fig. 50 is an enlarged plan view of a zone Z2 shown in
Fig. 49.

Fig. 51 is a plan view of a rear surface of a full-size

semiconductor device of another embodiment of the present

invention.
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sem conductor device shown in Fig. 52. Fig. 54 is a plan view of a rear
surface of a half-size sem conductor device of another enboﬁmﬁkpunnbetneos
present invention. Fig. 55 is a plan view of a rear surface of a half-size
sem conduct or device of still another enbodi nent of the present invention.
Fig. 56 is a cross-sectional view of a full-size sem conductor device of
anot her enbodi nent of the present invention. Fig. 57 is an enl arged
cross-sectional view of an essential part in Fig. 56. Best Mde for
Carrying out the Invention In enbodi nents described hereinafter, when it is
necessary for Fhe-sakelsf acodeanivégee oft ke faxgpltarfattifeare <o hredleha b§—di vi di ng
the invention into a plurality of sections or a plurality of enbodi nents.
However ,siurl essiobhénutse dpecid icddanpahercerhiardymen hesfetbrbpdesents are not
irrelevant to each other and there exists the relationship that one

enbodi meRivens iom .nodi fication, a detail ed explanation or a conplementary 11
30 Septenber 2005 expl anation of a portion or the whole of other enbodi nent.

Further, in th?i?UbQﬁi nMegt % dpsehi Betbherei naf tepr Wherrdbe kef epgace is
made with respect to the nunber and the like (including nunber, nunerical

val ues, s%‘&&'&gntdlﬁict%%”%vﬁ%% thewd 1k)rif. g ements, unless otherw se
speci fied and unl ess

Fig. 54 is a plan view of a rear surface of a half-size
semiconductor device of another embodiment of the present
invention.

Fig. 55 is a plan view of a rear surface of a half-size
semiconductor device of still another embodiment of the present
invention.

Fig. 56 1is a cross-sectional view of a full-size
semiconductor device of another embodiment of the present
invention.

Fig. 57 is an enlarged cross-sectional view of an

essential part in Fig. 56.

Best Mode for Carrying out the Invention

In embodiments described hereinafter, when it 1is
necessary for the sake of convenience, the explanation is made
by dividing the invention into a plurality of sections or a
plurality of embodiments. However, unless otherwise specified
particularly, these embodiments are not irrelevant to each
other and there exists the relationship that one embodiment is

a modification, a detailed explanation or a complementary

11



ot herwi se the nunber and the like of elements are definitely limted to the
specific nunber in principle, the nunber and the |ike are n3d) Séptbﬁfgjérg@@s
speci fic nunber and may be a number above or bel ow the specific nunber.
Further, in the enbodi nent described hereinafter, it is needless to say
that the constituent elenents (including elenent steps and the like) are
not al ways i ndi spensabl e unless otherw se specified or unless they are
considered indefinitely indispensable in principle. In the sane manner, in
t he enbodi nents described hereinafter, when the reference is made with
respect explaratsprpef aheopbipni onathrerbeienshi pthnd ehbodirpenss- the
constituent elenents, unless otherw se specified or unless it s

i ndefinitely cdhsitdernedionteasoablimerttisedesshaped raguk i rpofti ¢ r omalen

rel ationship substantially include those which approxinmate or a simlar to

these shapesse fldre:sadre gaesid aitht hespbevet fefhé anatbatingtd adle valkees and
ranges. Further, in all drawi ngs which are used for explaining the

embodi ”Em&cﬂidix@& PHRSEN! AW@Pié&P,vatlhf‘esCOQﬁ}dﬁﬂlﬁ O)Qn%lamfé RN i ch
have the sane functions are given same synbols 12 3 Septenber 2005 and the

ePent CLPLD] AR FILALRE B0l Ut T PR RlAL  ueiecy | b hecdian o
SRR S A Yt g S R
limited to the specific number in principle, the number and the
like are not limited such specific number and may be a number
above or below the specific number.

Further, in the embodiment described hereinafter, it is
needless to say that the constituent elements (including
element steps and the like) are not always indispensable unless
otherwise specified or unless they are considered indefinitely
indispensable in principle.

In the same ménner, in the embodiments described
hereinafter, when the reference is made with respect to the

( shape, the positional relationship and the 1like of the
constituent elements, unless otherwise specified or unless it
is indefinitely considered unreasonable, these shapes and
positional relationship substantially include those which
approximate or a similar to these shapes. The same goes for
the above-mentioned numerical values and ranges.

Further, in all drawings which are used for explaining

the embodiments of the present invention, the constitutional

elements which have the same functions are given same symbols
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invention are described in detail in conjunction with attached draw ngs.
(Embodinent 1) Fig. 1 is a perspective view of a sem conduct3) Sépvérber 2005
an auxiliary piece which constitute one enbodi ment of the present

invention, Fig. 2 (a) and Fig. 2(b) are perspective views show ng an
appearance of a front surface-side and an appearance of a rear surface-side
of the sem conductor device shown in Fig. 1, Fig. 3 (a) is a plan view of a
front surface-side of the sem conductor device shown in Fig. 1, Fig. 3 (b)
is a side view of the sem conductor device shown in Fig. 3 (a), Fig. 3 (c)
is a backdviténg ofepeled eskemxgorachat iovn devd o Shiwenit g,  3(a), Fig. 3 (d)
is a plan view of a rear surface-side of the sem conductor device shown in
Fig. 3 (a), Figtidl(Axrtseap ientias gechwiirmoss-wdacih ana& ugkeewfot @ahiessenti al
part of an auxiliary piece nounting portion in the |longitudinal direction

of the sPcear@HEtOhadewning REQWe igrdiilledlalbbltodtKd)plish @#Rewenbar ged
cross-sectional view of an essential part of the auxiliary piece nounting

ti in;t I . di i : i devi h in Fig.
porti on o Jiake alngdhgenti anarofynd her sad cpndpetor device shown in Fig

1, Fig. a 13 30 5 cross-sectional view taken along the
o eral O et PP 8oL 08 SELERRAUSh Y doKLeE SRR, P 9, 2
gfemFicgh&lﬁgvte )i;ﬂ)é\e}ggg!:égéc?iki)esdairpldgr%a\{ilelwm chonaj u?xe}:steiosnu?vsltt%aggtgg:htege
drawings.
(Embodiment 1)
Fig. 1 is a perspective view of a semiconductor device
and an auxiliary piece which constitute one embodiment of the
present invention, Fig. 2 (a) and Fig. 2(b) are perspective
views showing an appearance of a front surface-side and an
appearance of a rear surface-side of the semiconductor device
shown in Fig. 1, Fig. 3 (a) is a plan view of a front surface-side
of the semiconductor device shown in Fig. 1, Fig. 3 (b) is a
side view of the semiconductor device shown in Fig. 3 (a), Fig.
( 3 (c) is a back view of the semiconductor device shown in Fig.
3(a), Fig. 3 (d) is a plan view of a rear surface-side of the
semiconductor device shown in Fig. 3 (a), Fig. 4 (a) is an
enlarged cross-sectional view of an essential part of an
auxiliary piece mounting portion in the longitudinal direction
of the semiconductor device shown in Fig. 1, Fig. 4 (b) is an
enlarged cross-sectional view of an essential part of the

auxiliary piece mounting portion in the lateral direction of

the semiconductor device shown in Fig. 1, Fig. 5 (a) 1is a
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The sem conduct or device according to this enbodinent is a nmenory card 1
whi ch can be used as an auxiliary storage device of an el ect j c.deyic
such as information equi pnent, conmuni cation equi pment or thgaﬁ$ﬂ%9n¥@FEOO5
exanple. This menory card 1 is formed of a small thin plate having a pl anar
rectangul ar shape, for exanple. Wth respect to dinensions of the profile,
a length of long sides is set to approximately 24 mm a length of short
sides is set to approxinmately 18 mmand a thickness is set to approximtely
1.4 mm for exanmple. Provided that these dinensions of the profile are

mai nt ai nedoskhecBeMBRY ICRLdw takeANabenyseite f iteardl iiatdbd Zad eliaed ronic
device such as a portable tel ephone set, a digital canera or the like, for

exanpl e-Atﬁwﬁr@hebxema%hnat%rn&éeicgvs%maetf—*{?(ayegﬂ,i ahy. Pigse) 2 on
the nenory card 1, the nmenory card is configured 0 be usedfor a

| atively | -si.zed i i I . I
ol atively L ALasped,plent o0k pofey e U, sscanpRt s personal
t he abov

- tioned_ .|l arge-sized.el ectronic deyice is naned as full-size
menor y gagg?anan hELfendr y Sc&r & 12 ofV 15K ?%t‘?b&&isﬁerﬁu%r eca?rfbté‘%sed f or
t he above-nentioned mniaturized electronic device is also 14 30 Septenber
2005 nanB8MaSCRAHGFPrsHgdifEory card. A cap (case body) 3 which defines the
profile of the nenory card 1 is formed of resin having insulation property
such as ABS r e senPPEmdwet 9r PRt et )ng riomth is @mpsiditmegtt naki ng
the cap 3 light-weighted, facilitating machining of the

is a memory card 1 which can be used as an auxiliary storage
device of an electronic device such as information equipment,
communication equipment or the like, for example. This memory
cardl is formedof asmall thinplate havingaplanar rectanqgular
shape, for example. With respect to dimensions of the profile,
a léngth of long sides is set to approximately 24 mm, a length
of short sides is set to approximately 18 mm and a thickness
is set to approximately 1.4 mm, for example. Provided that
these dimensions of the profile are maintained, the memory card
1 can be used for a miniaturized electronic device such as a
( portable telephone set, a digital camera or the like, for
example. However, by mounting a metal-made adapter (auxiliary
piece) 2 on the memory card 1, the memory card is configured
to be used for a relatively large-sized electronic device such
as a portable personal computer or the like. Here, the memory
card which can be directly used for the above-mentioned
large-sized electronic device is named as a full-size memory

card and the memory card 1 of this embodiment which can be used

for the above-mentioned miniaturized electronic device is also
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cap and inparting flexibility. The cap 3 is applied to a base substrate 4
such that the cap 3 covers a part nounting surface side on mn“pSepuﬂnberZQPS
sem conductor chips (hereinafter sinply referred to as "chips") 5a, ba, 5
are mounted. Wth respect to the cap 3, on two portions arranged at both
corner portions of a rear surface side of the nenory card 1, adapter
nmounting portions 3a having a projecting cross section are forned. These
adapter nounting portions 3a are portions on which recessed portions 2a of
the adapter 2 are fitted. These adapter nounting portions 3a are formed by
i ndent i ngramefd @t asUreflaces 1 ze giefeosyuréace. and a rear surface of the cap 3
by an anount corresponding to a plate thickness of the adapter 2 conpared
to the front sunfaee, (chee Siods )sW fucieclante f ee s edie spird Acke 06 fpahiel ons of
the cap 3 other than the adapter nounting portion 3a. That is, the adapter

nmount i Ng ROIIH OB 8a 1 $sfR5imeh sdche d Mathad ity ckoesst L bRIApd sy shicaht |y
smal l er than a thickness of the nenory card 1. According to this enbodi nent,

by provi C%é"'ngfsh‘Ees%%gC%%ﬁ?gé%%ﬁ&%i@ﬁ' Ethdhe ﬁ%@r{d)tae(ri%g@iin@.o@o”i ons

3a fornmed on the cap _ nory card 1, conpared to a case in which
recessod HNE ChReHRchdnoREr B¢ BhRsth SOt nScLaklr L ETG S8R on 2a
can be increased,tw ce.or re. en the adapter, npunti rtions 3a have a
Fecessed 45t 658 suberente; fRrEinElElea yrie Wb 1R Tl Br et e Rg2norc one
in the thsiu ksrt]:ersésfzedi4r Sgyhof?hgtt, tthhee cg% rgogg:g ail"part mounting surface
side on which semiconductor chips (hereinafter simply referred
to as “chips”) 5a, 5a, 5b are mounted. With respect to the cap
3, on two portions arranged at both corner portions of a rear
surface side of the memory card 1, adapter mounting portions
3a having a projecting cross section are formed. These adapter
mounting portions 3a are portions on which recessed portions
2a of the adapter 2 are fitted. These adapter mounting portions
3a are formed by indenting a front surface, a side surface and
a rear surface of the cap 3 by an amount corresponding to a plate
( thickness of the adapter 2 compared to the front surface, the
side surface and the rear surface of portions of the cap 3 other
than the adapter mounting portion 3a. That is, the adapter
mounting portion 3a is formed such that a thickness thereof is
slightly smaller than a thickness of the memory card 1.
According to this embodiment, by providing the
projecting cross section to the adapter mounting portions 3a

formed on the cap 3 of the memory card 1, compared to a case

in which the adapter mounting portions 3a are formed in a
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However, since there exists an upper limt with respect to the thickness of

the nmenory card 1 and hence, it is difficult for respectiveqpr %hg
portions to ensure the sufficient thickness. The cap 3 is cgﬁgghﬁg e Qgpos

resin fromthe viewpoint of nmaking the cap 3 |light-weighted, facilitating
machining of the cap 3 and inparting flexibility to the cap. Accordingly,
when the thickness of respective projecting portions at the recessed
portion which constitute the adapter nmounting portion is excessively thin,
it is difficult to ensure the nmechanical strength. On the other hand, when
t he thi ckeesssofl gregpecthvaneqiia ecd 1 Bg rpagthons tak ddeptrecessed ipeytion is
excessively increased, the formation of the recessed portion per se becones

di fficul porOnohheacenhr 8eYinaschBetin@wgaseoef mbhks enbodi nent, when the
adapter nounting portion 3a has the projecting cross section, it is

sufficient to phovl @né’“&&’a;ﬁ%ﬁr q‘(@ﬁ%ﬁn%ﬂi@ns POy 400 3 L hg di ckness

direction of the nenory car espective projecting portions

which are_forned hy formng. _the adapter untin ortion 3 i.n _the recessed
shape ar®"°¢ol Iséa&t%élcﬁmdt dhe for el’%enssg%re¥ hg{3 {br%)vglro%] eéc‘f’ﬁ?ngrﬁéretcitolﬁl%avi ng
relativelgﬁthick wal | can_be

Sept enmbel Bb%n?héntﬁ#ﬁkh%%%c%gégﬁgdéggéggPgz%&z%#%b(%%ﬁ%Q%gL%% h§8ing t he
projecting cross section can be increased tq a value substantially equal to
the thi CKAERECHR DENFHEGTFeREABIESNAN IBRAT ildmijt WiENpERIPRFe G toiit ain t he
relationship Max (dl/2) = d2 ( see Fig. 3 (a) to Fig. 3 (c¢c) , Fig. 4 (a) )
Accor dthgtyness of the memory card 1 and hence, it is difficult for
respective projecting portions to ensure the sufficient
thickness. The cap 3 is constituted of resin fromthe viewpoint
of making the cap 3 light-weighted, facilitating machining of
the cap 3 and imparting flexibility to the cap. Accordingly,
when the thickness of respective projecting portions at the
recessed portion which constitute the adapter mounting portion
is excessively thin, it is difficult to ensure the mechanical
strength. On the other hand, when the thickness of respective
projecting portions at the recessed portion is excessively
increased, the formation of the recessed portion per se becomes
difficult. On the contrary, as in the case of this embodiment,
when the adapter mounting portion 3a has the projecting cross
section, it is sufficient to provide only one adapter mounting
portion 3 in the thickness direction of the memory card 1. That
is, respective projecting portions which are formed by forming
the adapter mounting portion 3 in the recessed shape are

collected at one portion so that the projecting portion having

relatively thick wall can be formed. Here, one half (dl/2) of
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it is possible to make the adapter nounting portion 3a have a relatively
| ar ge t hi ckness and hence, even when the adapter nounting i ]
constituted of a portion of the resin-mde cap 3, the adapfgggﬁgg% ?%52005
portion 3a can ensure the nechanical strength. Further, since the adapter
nmounting portion 3a has the projecting cross section, the adapter nounting
portion 3a can be easily forned. Further, to consider a case in which the
adapter 2 and the cap 3 are fornmed of the sane resin, it is possible to
reduce the thickness of the adapter nounting portions 3a to a |level which
sati sfi eset haicghakisonshithe Gldapt@dr3 mehirdtd renspod thigort e rechiang ciathe St rengt h
which is obtained when the relationship dl = d2 is established. Further, in

this enb@@ij@eeﬁngsi pesskhesadapbar pRHNtHAY ipErthoag 3ecarg feiped at two
portions arranged at both corner portions of the rear surface side of the

Terory 636 1nch091,ALRRLAT 3 o2 el UGGl d i esk 110 fgtdnd angit udinal - end

portions o e rea ace si the nmenory card 1 so that 1t is

Possi bl g,La ephance ¢ he, stahid iy Jhen ot De adapLet oZ-he, yRUNEflon Lhe

menory car n is e imen respect to the"cap 3, 17 30
Sept enber 2005 the, portion ich i andwi,ched, by the adapter, nounti ng
portions % ,(§§ea§+§nd%dadt%gh l%bgbzgﬁﬁﬁﬁf%ne <8&rﬂw§hﬁé§f§ﬁﬁ?f%ns, t hat
is, the longitudinally center portion of the rear surface _side of the

menory d&r §5 PP 3S Hol et thP v & GHSPHRT AP TR POAREOPhPRKRRYES @s the

t hi ckness of the nenory card 1 and is set
relatively large thickness and hence, even when the adapter

mounting portion 3a 1is constituted of a portion of the
resin-made cap 3, the adapter mounting portion 3a can ensure
the mechanical strength. Further, since the adapter mounting
portion 3a has the projecting cross section, the adapter
nwuntingéortion3a<xn1beeasilyformed. Further, to consider
a case in which the adapter 2 and the cap 3 are formed of the
same resin, it is possible to reduce the thickness of the adapter
mounting portions 3a to a level which satisfies the relationship
dl = d/3 while ensuring the mechanical strength which is
( obtained when the relationship dl = d2 is established.

Further, in this embodiment, since the adapter mounting
portions 3a are formed at two portions arranged at both corner
portions of the rear surface side of the memory card 1, the
adapters 2 are snuggly fitted into both longitudinal end
portions of the rear surface side of the memory card 1 so that
it is possible to enhance the stability when the adapter 2 is
mounted on the memory card 1.

Further, in this embodiment, with respect to the cap 3,

17



SR
greater than the thickness of the adapter nmounting portion 3a. Due to such

a constitution, conpared to a case in which the rear surfac
menory card 1 is totally made thin along the |ongitudinal d??gk?ﬁgﬁbg#bpgg

menory card 1, the nechanical strength at contacting portions between the
cap 3 and the adapter 2 can be enhanced. Further, in this enbodi nent, since
the adapter nmounting portions 3a have the projecting cross section, it is
possible to sufficiently ensure the I ength of the adapter nmounting portion
3a (lateral length of the nmenory card 1) L1, that is, the length in the

di r ect i arhd pormaken tihd atet e ssediviahteidoiny 2aecddap her adaptténg 2oftides i nto the
adapter nounting portions 3a as well as the length along which the recessed

porti ons3z2a 3avarkapgedhatadapt ebot@unthBgopedt bevs Serndesotheomeapt er
mounting portions 3a have the recessed cross section, as described above,

to considgr the @ﬁéHk%m&%dﬁlﬁiﬁiﬁkkﬁﬂﬂﬁhpgﬁtEBﬁ<5§$@@§Eb¥% sRFPhEELI Ng
portions at the recessed portion,” it is difficult to sufficiently increase

the |en 1*?:1 &g Cgﬁ tﬂ&m?ﬁ??téé‘féfdla lt%e ol £ IROAL PENL o L £ ﬁéngz“E? bhe to

ensure t ess O nount | ng portions a an ence, it is
possi bl e to ?Fsu&e 18 30 §§PE%1 % 2005 .t nec%%nlcald ngn Eh gf t he

adapt er SNt A BSPFl%ﬁ SSFE.RSNy {9 éhﬁ?ﬁ d&h'Be %Fongated
to sonme extent. A q} quﬁ?o¥ bs S reater than the thickness dl of
the ada?d%eé’rt%GHFPn‘g poriti nhpSienges TONEdSiG BOEGOBstabl i sh the
relatlonshlg L1 > dl. In this manner,

o such a constitution, compared to a case in which the rear
surface side of the memory card 1 is totally made thin along
the lengitudinal direction of the memory card 1, the mechanical
strength at contacting portions between the cap 3 and the
adapter 2 can be enhanced.

Further, in this embodiment, since the adapter mounting
portions 3a have the projecting cross section, it is possible
to sufficiently ensure the length of the adapter mounting
portion 3a (lateral length of the memory card 1) L1, that is,
the length in the direction to make the recessed portion 2a of
the adapters 2 fitted into the adapter mounting portions 3a as
well as the length along which the recessed portions 2a overlap
the adapter mounting portions 3a. When the adapter mounting
portions 3a have the recessed cross section, as described above,
to consider the assurance of the strength of the respective
projecting portions at the recessed portion, it is difficult
to sufficiently increase the length L1. On the contrary, in

this embodiment, it is possible to ensure the thickness of the

adapter mounting portions 3a and hence, it is possible to ensure
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el ongating the length L1 of the adapter nmounting portions 3a, the adapter

nmounti ng portions 3a of the nenory card 1 can be firmy sup %&% QHQ%
recessed portion 2a of the adapter 2 so that the rigidity o?ba gnne {?985

portion between the nenory card 1 and the adapter 2 can be ensured.

Accordi ngly, a drawback that the connecting portion between the nenory card
1 and the adapter 2 breaks due to bending or the |like can be reduced or
prevented. Further, in this enbodinent, the state of the adapter nounting
portions 3a is made asymretric with respect to the front surface and the
rear surfflazeneafhdrhieatemmercarid dif the abepteremspediihigc potrhe owisdBas W, W2
of the adapter mounting portions 3a (longitudinal |ength of the mermory card

1) are mRserAHFMEL e ashdtie di neasi B8se pbngfespectbveokedehseWt,. W2 are
different fromeach other (see Fig. 3) . Here, the width W of the front

surface gide %%esfénﬁtgeﬂlHH@QeEhGr@égéP1M@HPEhEh€hléﬁﬁés§Uﬂf%ﬁetﬁbde for

exanpl e. Thi's provision is made td prevent the error in nounting direction

of the aadazag%ﬁe{r mom@{m%ngo $iNge she difepsions of the eréﬂ%en tV\2 of the

adapt er i ng por are differént from each ot he 19 30

Sept enber irecti n. of _t he adapter in error e adapter
2 cannot® %@Meg g‘ iyt R ¢ ﬁs%pog r bl &1 okgrlévé?ﬁ N§%ve g currence
of danage or rupture on the nenor¥ card 1 derived fromthe erroneous
mount i ng BN &P 2RI CBUFE Y, Cive &Idsaptt?rmé‘@élw POFtdogsSeraro

partlcularIyCPa an attention to the
apter mounting portions 3a of the memory card 1 can be

firmly suppressed by the recessed portion 2a of the adapter 2
so that the rigidity of a connecting portion between the memory
card 1l and the adapter 2 can be ensured. Accordingly, a drawback
that the connecting portion between the memory card 1 and the
adapter 2 breaks due to bending or the like can be reduced or
prevented.

Further, in this embodiment, the state of the adapter
mounting portions 3a is made asymmetric with respect to the
front surface and the rear surface of the memory card 1. To

( be more specific, the widths Wl, W2 of the adapter mounting
portions 3a (longitudinal length of the memory card 1) are made
asymmetric and the dimensions of respective widths W1, W2 are
different from each other (see Fig. 3). Here, the width Wl of
the front surface side is set wider than the width W2 of the
rear surface side, for example. This provision is made to
prevent the error in mounting direction of the adapter 2. That
is, since the dimensions of the widths W1, W2 of the adapter

mounting portions 3a are different from each other, when the
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correct or erroneous nounting direction of the nmenory card 1 and hence, the
user can nmount the adapter 2 on the nenory card 1 in a rela

this enables the stable handling of the nenory card 1 with ?Q%@ggﬁ}b%?%QQS
card nounting equi pnent. Further,< in this enbodinent, in the vicinity of
the back-face side of the rear surface of the nmenory card 1, at the

| ongi tudi nal center of the nenory card 1, an adapter pawl nounting portion
3b is formed. The adapter pawl nmounting portion 3b is a portion which
catches a pawl portion 2b of the adapter 2 and is constituted of an

i ndent edmpanting dbdeatton ofrooyeaduptd O 32.inTke dorderhed apeipttican 3bl is
formed such that the rear surface of the cap 3 is indented by an anount of
pl ate thpckpgsst de thoudapt ernzpdierdiyng iavars poavithe kackrdres of the
menory card 1 to the groove portion 3b2. Further, the groove portion 3b2 is

formed of,an Jngdentatd 8@t%x439§pgger dePtdped e %@;9@15 L AedeBth ol 13

i ndentation of the I nden tio [ ow n

e entrance of the

paw por%i on 2b of the ad%pter 2 into ége i,nsjde ?f t ugrd_q,‘rooveiorti on 3b2,

the nmenof JORcald oF HHE Yhe "Sadtdl 2 fab 8%t fHaPY Eohne

aha £

éf to each

other. 20 30 Septenber 2005 Further, in talhrel vicinity of the back-face side

of the WPRRECIRTFUC R PRE nENHIF Cdrth

the nenory card 1, a card renoving groove 3c is formed. This

BPWNAD] RGP RO iRt er  of

card renovi ng

groove 3€0FBRFFi At IMOF 2RI tHer SRy e IefveY t9%¢ theory car d

1 is renoved fromthe above-nent ioned

and hence, the user can mount the adapter 2 on the memory card

1 in a relaxed mode and this enables the stable handling of the

memory card 1 with respect to the card mounting equipment.

Further,: in this embodiment, in the vicinity of the

back-face side of the rear surface of the memory card 1, at the

longitudinal center of the memory card 1, an adapter pawl

mounting portion 3b 1s formed. The adapter pawl mounting

portion 3b is a portion which catches a pawl portion 2b of the

adapter 2 and is constituted of an indented portion 3bl and a

groove portion 3b2. The indented portion 3bl is formed such

( that the rear surface of the cap 3 is indented by an amount of

plate thickness of the adapter 2 extending over from the back

face of the memory card 1 to the groove portion 3b2. Further,

the groove portion 3b2 is formed of an indentation whose depth

is deeper than a depth of an indentation of the indented portion

2bl. By allowing the entrance of the pawl portion 2b of the

adapter 2 into the inside of the groove portion 3b2, the memory

card 1 and the adapter 2 are firmly connected and fixed to each

other.
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el ectronic device. That is, by pulling a finger parallel to the front
surface of the cap 2 in a state that the finger touches the p@sgphﬁﬂgthQOS
groove 3c, it is possible to pull out the nmenory card 1 fromthe
above-nentioned el ectronic device. A depth d2 of the groove portion 2b2
formed in the rear surface of the above-nentioned nenory card 1 is set
greater than a depth d3 of the card renoving groove 2c forned in the front
surface of the nenory card 1 (see Fig. 5(b)). Here, froma viewpoint of
enhancenment of recognition of the nmounting direction of the nenory card 1,
a corner of theFuttbaral ihatkesvieinttyvhefneheryachrtadeisiadetehetheFurt her,
on the front surface of the cap 3 of the nenory card 1, in the vicinity of
t he frontfalonfrasarétcthef nemmmemeatydcd rdal pertk t3e lbayingdanplarantérei angul ar
shape which indicates the insertion direction at the time of inserting the

Menory cayrdt e infnd it earabpve-aeaaimﬁ@gtrbe%cw@é €8rinsdf ormrds Two
chi ps 5a, 5a nounted on the base substrat of the above-nentioned nenory

card 1 havedt ?@mé%%gp&%bb@ sk %ﬁl@at@mr{é aehoBIObiFeen & RREROM, havi ng
the sane storage capacity are orned in the chips 5a, 5a. These chips 5a,

Sttt TRl A e s AR SR L

ot her chip 5a i s superpose on one utrng a

| ower Iay ri.s bonded to an su face f the ase substr by an
adhesi ve CagaiE OTOE EHY o, THRTT &S RV cRith TSR ConBrTEn (Mgt &nL BppEP | ayer

's bonded P AN URREL SVLEAGE AL DS CIIR 32 SRR AL, NG e LONEL
the card removing groove 3¢, it is possible topull out the memory
card 1 from the above-mentioned electronic device. A depth d2
of the groove portion 2b2 formed in the rear surface of the
above-mentioned memory card 1 is set greater than a depth d3
of the card removing groove 2c¢ formed in the front surface of
the memory card 1 (see Fig. 5(b)).

Here, from a viewpoint of enhancement of recognition of
the mounting direction of the memory card 1, a corner of the
frontal-face side of the memory card 1 is notched. Further,

{ on the front surface of the cap 3 of the memory card 1, in the
vicinity of the frontal face of the memory card 1, a mark 3d
having a planar trianqular shape which indicates the insertion
direction at the time of inserting the memory card 1 into the

" above-mentioned electronic device is formed.

Two chips 5a, 5a mounted on the base substrate 4 of the

above-mentioned memory card 1 have the same profile dimensions

and flash memories (EEPROM) having the same storage capacity

are formed in the chips 5a, 5a. These chips 5a, 5a are mounted

L
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| ayer by an adhesive agent or the like. On the other hand, a chip 5b for
controller is mounted on the base substrate 4 in the vicini Bp) S¥pteibesD00S
5a for menory and is bonded to the upper surface of the base substrate 4 by
an adhesive agent or the like. All of three chips 5a, 5a, 5b are nounted on
the base substrate 4 in a state that main surfaces (die form ng surfaces)
thereof are directed upwardly. On respective main surfaces of two chips 5a,
Sa in which flash nmenories (EEPROV) are fornmed, a plurality of bondi ng pads
are formed as an array along one sides thereof. That is, the chip Sa for
menory adopthe Basn el sde giadd msidivihih WiH ehhpordl iy Sapbeisuregposeted on a
peri pheral portion of a die form ng surface and these bonding pads are

ar rangedonmna&ncaipda .al Bhg dne Sedeonofi e pperipherall apert iobonGed he ot her
hand, on the main surface of the chip 5b for controller, a plurality of

bondi ng tpadsupbe rf ol regcd Brapharnyaye subsgrhve 4 @ghhuined i degiahi ch
face each other, for exanple. Two chips 5a, Sa are superposed each other in

a state othafe tihey angidid eglednin SQecéﬁsE@iQ(hEPS%ié}D,u iz d:hg s bondi ng
pads of one chip 5a and the bondi ng pads of the other 30 Sept enber 2005

chip 5a @5&@&%{;3@% D58,1.@ 28aChr Q?’x@e{:hi 55? BSﬁst&Eﬁtfzn’gp%éao%f}stituti ng

t he upper T ayer portion thereof arra d 1na stat at the portion
5, oS0 SRS R AREN S gL HoParall el L e e of (e
perpendiggiger for controller is mounted on the base substrate 4 in
the vicinity of the chips 5a for memory and is bonded to the
upper surface of the base substrate 4 by an adhesive agent or
the like. :All of three chips 5a, 5a, 5b are mounted on the base
substrate 4 in a state that main surfaces (die forming surfaces)
thereof are directed upwardly.
On respective main surfaces of two chips 5a, 5a in which
flash memories (EEPROM) are formed, a plurality of bonding pads
are formed as an array along one sides thereof. That is, the
chip 5a for memory adopts a one-side pad method in which bonding
pads are formed on a peripheral portion of a die forming surface
and these bonding pads are arranged in an array along one side
of the peripheral portion. On the other hand, on the main
surface of the chip 5b for controller, a plurality of bonding
pads are formed in an array along two longitudinal sides which
face each other, for example.
Two chips 5a, 5a are superposed each other in a state

that they are directed in the same direction, wherein the

bonding pads of one chip 5a and the bonding pads of the other
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to the direction X. On the base substrate 4 in the vicinity of the .

above-nentioned chips Sa, 5b, a plurality of electrodes are LT
bondi ng pads of respective chips 5a, 5a, 5b are electrical I3yé ggﬂﬁ%@?@dﬁ?%

correspondi ng el ectrodes through bonding wires 6 made of gold (Au) or the
| i ke. The bonding pads on the chip Sa are electrically connected to
connection termnals 7 formed on one end of one main surface of the base
substrate 4 and test pads 8 formed on the other end of the main surface of
t he base substrate 4 through the above-nentioned electrodes and Iines on

the basensybstrate 4rwiingRdaceosel ect taedl byneennectechd , thes ekiecprodes.
The connection termnals 7 are used as connection term nals when the nenory

card 1 i LE ngdee i.on i C i
el ectri c5a %Hggﬁgggggghﬁ@e terrgglgglggnﬁggt%} %%tr{tgr%lrrrll %gg}éégg %(;éjarr% %n a | owner
surface .of the b@ésetﬁggstrate 4 via thy oggh hal gs .10 Furﬁgihreercttggt pads 8

h : 't
are used for Srrt%e‘aasurl ng elteéet rﬁocrtlc%narﬁ%terlsgtliagg |r%nassh(§nb I'ng st eps of the

menory card 1 qr t | i ke, The chi ps,5a, ph, the bopding wires 6 and nost
of the o REPatF hRL 5t inSbaso Lo FRiE 30 (S ik ot Bhe 2330
Sept enber 2005 connection termnals 7, the test pads 8 and peripheries of
regi ons tRIfet @ heg¥ eorpddli Bt farRichars ([ arr et VPR B U bR F anged)
are covered with sealing resin 11 nade of epoxy-based resin or the like,
for exams é¢heSgigeqiamn - t he above-nentioned adapter 2 is

On the base substrate 4 1in the vicinity of the
above-mentioned chips 5a, 5b, a plurality of electrodes are
formed. The bonding pads of respective chips 5a, 5a, 5b are
electrically connected to corresponding electrodes through
bonding wires 6 made of gold (Au) or the like. The bonding pads
on the chip 5a are electrically connected to connection
terminals 7 formed on one end of one main surface of the base
substrate 4 and test pads 8 formed on the other end of the main
surface of the base substrate 4 through the above-mentioned
electrodes and lines on the Dbase substrate 4 which are
electrically connected to the electrodes. The connection
terminals 7 are used as connection terminals when the memory
card 1 is mounted in the above-mentioned electronic device and
are electrically connected to external connection terminals 9
formed on a lower surface of the base substrate 4 via through
holes 10. Further, test pads 8 are used for measuring electric
characteristics in assembling steps of the memory card 1 or the
like. The chips 5a, 5b, the bonding wires 6 and most of the

part mounting surface of the base substrate 4 (excluding the
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explained. Fig. 7 (a) is a plan view of a front surface side of the adapter
2, Fig. 7 (b) is a side view of the adapter 2 shown in Fig. 30 Septerfibér 2005
(c) is a front view of the adapter 2 shown in Fig. 7 (a) , Fig. (d) is a
plan view of a rear surface side of the adapter 2 shown in Fig. 7 (a), and
Fig. 7 (e) is an enlarged cross-sectional view of an essential part of a
pawl portion 2b and a support portion 2c of the adapter 2 shown in Fig. 7
(a). Although the adapter 2 may be forned of resin naterial, the adapter 2
is formed of a netal plate having rigidity higher than that of resin

mat er i al Congecekappltermr@lifl ess sreetest tPedni GmanW Penirire (iR of al | oy
containing iron. When stainless steel is selected as the nmaterial of the
adapt er 2ggisnacehstaitiess cineslctexin betrsihbdls ¢anddiemt pesissBance, it is
unnecessary to apply surface treatnent such as plating on a surface

t her eof . aAcaagdung e colve rfear Wit haveaifiidecadapt Biad2 b8 dmmt+idaded.
Further, the manufacturing cost can be reduced. On the other hand, when

iron or theihi ke kgeselgetedorasxhg1mmterial of the adapter 2, the
corrosion resistance can be enhanced by applying plating treatment on a

surface ther eof%ugs{le = pePy ember, 2003, Recessad pUd | oRgagaepf the pdapter 2

are formed by Dbending both |ongitudinal ends of the adapter 2 such that the
LocesseasRatyRES, ac e, T oy QrUTCeL ol PO O, PR
the thiC%@E%Eedgégg£égnzsh§£89f7 ?BF is a side view of the adapter 2
shown in Fig. 7 (a), Fig. 7 (c) is a front view of the adapter
2 shown in Fig. 7 (a), Fig. 7 (d) is a plan view of a rear surface
side of the adapter 2 shown in Fig. 7 (a), and Eig. 7 (e) 1is
an enlarged cross-sectional view of an essential part of a pawl
portion 2b and a support portion 2c of the adapter 2 shown in
Fig. 7 (a).

Although the adapter 2 may be formed of resin material,
the adapter 2 is formed of a metal plate having rigidity higher
than that of resin material, for example, stainless steel,
titanium (Ti), iron (Fe) orlalloy containing iron. When
stainless steel is selected as the material of the adapter 2,
since stainless steel exhibits high corrosion resistance, it
is -unnecessary to apply surface treatment such as plating on
a surface thereof. Accordingly, the formation of the adapter
2 1is facilitated. Further, the manufacturing cost can be
reduced. On the other hand, when iron or the like is selected

as the material of the adapter 2, the corrosion resistance can

be enhanced by applying plating treatment on a surface thereof.
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adapter 2 may be formed in a hollow shape. In this manner, according to this
enbodi nent, the adapter 2 is forned by bendi ng a sheet of HEKBSqmbﬁﬂ%ﬁﬂﬂDS
by form ng grooves 2d and a hole 2e in the netal plate. That is, this
enbodi ment does not use netal cutting technique or the like mhlch requires
preci sion machining. Further, the nunber of parts is small. Accordingly, it
is possible to reduce the manufacturing cost of the adapter 2. In the
adapter 2, the above-nentioned two grooves 2d are forned in a strip shape,
wherein the grooves 2d extend from a frontal face of the adap ter 21in

paral | el .ntrm£¢%ﬁ%§%@ PAFF &8RP or o ft He'adGARIC D ¢ uphilr o&R8ddbuhvar d
directionin Fig. 7 (a) (d) ) until the grooves 2d reach a planar

posi ti onbehﬁlﬂgeb%@s]towl‘wfélm%il eands dify &bei edarThE AbvVEh bt Ghed
support portion 2c is fornmed on a portion sandw ched by these two grooves
2d in pl aaee§kodgigoudiinals cant bavef arheapmaptieraty)ly UAsképedi ogoersd of the
support portion 2c is integrally connected to the adapter 2. The other end

of the syppoibnpor AteBrdengdy, | fhegraddpt droromathav 4 hrégeoabaevechents oned
paw portion 2a. The support portion 2c has a function of a |leaf spring

(resiliephc2ht 3 SperReen2008 hRdyhickhBesSapPpest i BRMIHOREZC, | §HOrned in

a rectangul ar shape in plane and is fornmed such that the support portion 2c

i s gradgaggyepeﬁtmgpogbt%srkéen&nsgr%%qqomoshagetear_surface_of the
adapter 2 1h cross section. That iIs, the support portion 2c is forned with

flexibility. Jrﬁﬁ?h%smﬁHﬁgr,QXcgEQthHﬂgthlsembodiment,theadapter

2 is formed by bending a sheet of metal plate and by formiﬁg
grooves 2d and a hole 2e in the metal plate. That is, this
embodiment does not use metal cutting technique or the like &
which requires precision machining. Further, the number of
parts is small. Accordingly, it 1is possible to reduce the
manufacturing cost of the adapter 2.

In the adapter 2, the above-mentioned two grooves 2d are
formed in a strip shape, wherein the grooves 2d extend from a
frontal face of the adapter 2 in parallel in the lateral
direction of the adapter 2 (upward and downward direction in
Fig. 7 (a), (d)) until the grooves 2d reach a planar position
in the midst of the lateral direction. The above-mentioned
support portion 2c is formed on a portion sandwiched by these
two grooves 2d in plane (longitudinal center of the adapter 2).
A starting end of the support portion 2c is integrally connected
to the adapter 2. The other end of the support portion 2c is
integraliy formed with the above-mentioned pawl portion 2a.

The support portion 2c has a functionof a leaf spring (resilient
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the flexibility to the support portion 2c, the resiliency is enhanced and,
at the same tinme, the durability of the support portion 2c 39 Sé&stenstsorl 2008
body can be enhanced. In this manner, it is preferable that the 1ength of
the support portion 2c is designed to a | ength which can inpart a proper
resiliency to the support portion 2c. Further, the hole 2e is fornmed in the
vicinity of the back-face side of the adapter 2. There nay be a case that
when the nmenory card 1 is nmounted in the electronic device in a state that
the adapter 2 is nmounted on the nenory card 1 and, thereafter, the nenory
card 1 i'80@y) be ThaTsURBOKICORYE hboR| 2T LsofR Bnediirce, re¢tangu ki F fShama t o
renove the nmenory card 1 fromthe electronic device. In such a case, it is
pref erable pbatakendutist Hermenbrsuctcaritktl fye esgagong popawbnorca itnol wth
this hole 2e. The hole 2e may be forned in a squeezed shape such as a

groove igrpiegely Bedt hot6m FhPSErSHR)s U L)t Show aestratseiduadhich the
above- nentioned adapter 2 is nounted in the above-nentioned nenory card 1.

Fig. 8(ajnd %daa;pd@fl Vi{@W Qb slshg bk BL  SURhAEESs Of e H& udBRIY Y aafibrl and the
adapter 2, Fig. 8 (b) is a side view of 26 30 Septenber 2005 Fig. 8 (a), and

Fi 8 f rf f. .t Fi 9
(:a)g to 9 % J} sifa]%}irl}vll‘éacae al vglerr%ﬁﬁ%%e 'afcﬁflt?lsjiszg{a%élr(r%r(%é/apéog’rol%\‘or 9
conpari sgge(gj)egxlbl led S, rPl a%an%%e Wpo({:rtmlg%kd) %rf%%eﬁquletnhce nenory card

50, Fi e view Vi Of a rear

rf .
surtace enhanced and, at the same time, the durability of the support

portion 2c as the resilient body can be enhanced. 1Inthis manner,
it is preferable that the length of the support portion 2c is
designed to a length which can impart a proper resiliency to
the support portion 2c.

Further, the hole 2e is formed in the vicinity of the
back-face side of the adapter 2. There may be a case that when
the memory card 1 is mounted in the electronic device in a state
that the adapter 2 is mounted on thememory card 1 and, thereafter,
the memory card 1 is to be removed from the electronic device,
it is difficult to remove the memory card 1 from the electronic
device. 1In such a case, it is preferable to take out the memory
card 1 by engaging a pawl or a tool with this hole 2e. The hole
2e may be formed in a squeezed shape such as a groove in place
of a hole.

Figs. 8(a) to 8(c) show a state in which the above-
mentioned adapter 2 is mounted in the above-mentioned memory

card 1. Fig. 8(a) is a plan view of the front surfaces of the

memory card 1 and the adapter 2, Fig. 8 (b) 1s a side view of
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thereof. Further, Fig. 10 (a) shows a cross section of a connecting portion

of the adapter pawl nounting portion 3b of the nenory card Oqg%]
portion 2b of the adapter 2, and Fig. 10 (b) shows a cross ésec |(}%Hg%e9'%ﬂe05

connecting portion of the adapter nounting portion 3a of the nmenory card 1
and the recessed portion 2a of the adapter 2. The adapter 2 is nounted on
the nmenory card 1 in the state that the adapter nounting portion 3a of the
menory card 1 is fitted into the inside of the recessed portion 2a and the
pawl portion 2b forned on the distal end of the support portion 2c of
adapter Rigs §itd)ed damd @itche 8 nei)desod phen gr Deov e ParkirosurIbzeaf offhe
adapter pawl nounting portion 3b of the nenory card 1. Particularly, the

support pogtigona 2¢ ofuttiee AdERYErs fa) $So IRUNEAdWI thd BBoENRENL§aRdgl i n the
state that "the support portion 2c enters a rear surface side fromthe front

surface side_of ;o i RIRLY £ clr BnIRUILLAY e 2dapters 2,08 5he memry

card 1, the nenory car as the dinensions (32 4 mm X mm for

exanpl e) _whi ch-are.equi val e o) di sj.ons. 0 full.-size ry card
50 hocbl BTGP S el TL EFSet by R £ S e PR FadPE RSY ¢ ne

above-nentioned.mnjaturi zed_ 27 330 Sgp.tenbe; 2005 el ectronic device is al so
avai | abl & 55 VHEYabdSEeRENt i Thed (FArgedsP230 GiREPFohiTEdeFFEE2FSr t he
full-size nmenory card 50. That is, it is possible to enhance the
versatil FR§T®PLt heFURANETsi Fd-Srertt y (Rhr ANPWSTRe TRAS TG IAN 285 0f t he
adapter 2 is firmy fitted

connecting portion of the adapter pawl mounting portion 3b of

the memory card 1 and the pawl portion 2b of the adapter 2, and
Fig. 10 (b) shows a cross section of the connecting portion of
the adapter mounting portion 3a of the memory card 1 and the
recessed portion 2a of the adapter 2.

The adapter 2 is mounted on the memory card 1 in the state
that the adapter mounting portion 3a of the memory card 1 is
fitted into the inside of the recessed portion Z2a and the pawl
portion 2b formed on the distal end of the support portion 2c
of adapter 2 is fitted into the inside of the groove portion
3b2 of the adapter pawl mounting portion 3b of the memory card
1. Particularly, the support portion 2c of the adapter 2 is
mounted in the memory card 1 in the state that the support portion
2c enters a rear sﬁrface side from the front surface side of
the memory card 1. By mounting the adapter 2 on the memory card
1, the memory card 1 has the dimensions (32 mm x 24 mm x 1.4
mm, for example) which are equivalent to the dimensions of
full-size memory card 50. Accordingly, the half-size memory

card 1 which is available for the above-mentioned miniaturized
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into the inside of the groove portion 3b2 of the adapter paw nounting

potion 3a of the nenory card 1 in the state that the paw i 0 h
resiliency in the upward direction shown in Fig. 10(a), thgﬁéﬁkpﬂpﬁBF%ZEOS

direction which faces the cap 3. Due to such a constitution, it is possible
to surely connect the nmenory card 1 to the adapter 2. Further, the adapter
nmounting portion 3a of the nenory card 1 is fitted in the recessed portion
2a of the adapter 2. Due to such a constitution, it 1is possible to connect
the nenory card 1 and the adapter 2 in a stable manner. To renove the

adapt er e2etEeBhtibe deeARRy iGard sb 4w 1aIRPEIr P | hoRe-dntenadlapter 2
may be pushed downwardly in the direction of the rear surface fromthe

front syrfgeessi,de o it hon PRRIALLESP 32 EQ) dlsengagsmdhecRawisgportion 2b
formed on’the distal end of the support portion 2c fromthe adapter paw

[ N - ] di.ngl .t 2 b
mount | ”%8‘8%'593“;5{]) %s%’%éf? a%oggérﬂ}]a;qcé“fﬁﬁé 'v@%s)é*tlﬁggr aganhel 2 can be

easily renove e renoving o ation can be

perforned.extrenely easily. Far this end, it is preferable that the [ength
of thengﬁﬁgoFfzSoP%p8ﬁy f%rgbgérved fromthe front surface of the nemory

21 ous the | nsERe i GA"DIPSTCTPRGEP Bf BhpetdUrt St oo of HERL e Sifbor t
portion 2c has the resiliency as nentioned above, the support portion 2c
returnsinte the brsifaall s IAfee B tdeaptee 25 Sheeadwecr Sskquent |y,
one exanple of a nold served for formng
mounting potion 3a of the memory card 1 in the state that the
pawl portion 2b has resiliency in the upward direction shown
in Fig. 10(a), that is, in the direction which faces the cap
= 3. Due to such a constitution, it is posgible to surely connect
the memory card 1 to the adapter 2. Further, the adapter
mounting portion 3a of thememorycardl is fitted in the recessed
portion 2a of the adapter 2. Due to such a constitution, it
is possible to connect the memory card 1 and the adapter 2 in
a stable manner.
To remove the adapter 2 from the memory card 1, the
{ support portion 2c¢ of the adapter 2 may be pushed downwardly
in the direction of the rear surface from the front surface side
of the adapter 2 so as to disengage the pawl portion 2b formed
on the distal end of the support pocrtion 2c from the adapter
pawl mounting portion 3b of the memory card 1. Accordingly,
the adapterk2 can be easily removed with a single hand so that
the removing operation can be performed extremely easily. For

this end, it is preferable that the length of the support portion

2c observed from the front surface of the memory card 1 at the
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the cap 3 of the nenory card 1 is explained. Fig. 11 is a cross-sectional
view of a nold 15 and shows a cross section at the same por g)oge %ﬂﬂd@Zd@S
Further, Figs. 12(a) to 12(c) are enlarged cross-sectional vie

essential part shown in Fig. 11, wherein Fig. 12 (a) is a cross-sectional
view of the sane portion as Fig. 5 (b) at a back-face side of the cap 3,
Fig. 12 (b) is a cross-sectional view of a portion corresponding to the
adapter nounting portion 3a at the back-face side of the cap 3, and Fig. 12
(c) is a cross-sectional view of the sanme portion as Fig. 5 at a frontal
face sideimé¢ ehenpap g Ats @fper sien wheek al lowerthmlidsESd immd odnaupper
nold 15b are superposed each other, a cavity 15c for nolding the cap 3 is
defi ned. fingéhicsf anpedsoment ,Heargl ednak tive aupmand pbetlibke2c dfascahrer
portions of the nold 15 (lower nold 15a and upper nold 15b) which face the

cavity 1pgsal Eeg€y 49 nRAtdlon8d abbsee Ehe.sud@drt usrdibrsRehrataenstitution,
the cap 3 can be easily nolded. Assum ng that the above nentioned angles al

to all apd the éffélnéiesﬁ@ﬁetQh@nVéhHea8§#9$&99,1btrb§odéﬁf'CU|t to peel
off the cap 3 fromthe nold 15 after nolding the cap 3 and hence, it is

necessary to fof mﬁ[é&fh trUCyQ’ I%%C%x%}ﬁ Rle5e Qrmélﬁd QM) f%rz?o§Rl§§pt elnber

2005 particul ar ture. I'n t |s case e manufacturing
pushed u O_th n accord o. this .enbodi ne by.setting the
angl es éfh?o %?|§a8§ %he %08 4o ihere %?l%e%e%o sﬁ d¥5m65c€ and the

caps 3 can be manufactured o a mees production basis; Further, n
the same portion as Fig. 5. Further, Figs. 12(a) to 12 (c) are
enlarged cross-sectional views of an essential part shown in
Fig. 11, wherein Fig. 12 (a) is a cross-sectional view of the
same portion as Fig. S5 (b) at a back-face side of the cap 3,
Fig. 12 (b) is a cross-sectional view of a portion corresponding
to the adapter mounting portion 3a at the back-face side of the
cap 3, and Fig. 12 (c) is a cross-sectional view of the same
portion as Fig. 5 at a frontal face side of the cap 3.

At a portion where a lower mold 1l5a and an upper mold
15b are superposed each other, a cavity 15c for molding the cap
3 is defined. In this embodiment, angles al to all and the like
of corner portions of the mold 15 (lower mold 15a and upper mold
15b) which face the cavity 15c are set to 90° or more (see Fig.
12). Due tosuch aconstitution, the cap 3 can be easily molded.
Assuming that the above mentioned angles al to all and the’like
are set to a value below 90°, it is difficult to peel off the

cap 3 from the mold 15 after molding the cap 3 and hence, it

is necessary to form the cap 3 piece by piece or to provide a
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particular nmold structure is necessary. Accordingly, the mnufacturing cost
of the menory card 1 can be reduced. Angles of corner porti 30Septetiber 2003t
surface, the side surfaces and the rear surface of the cap 3 nol ded using

such a nold 15 are set to 90 or nore. Further, in this enbodi nent, a depth
(approximately thickness d5 + d6 ) of the cavity 15c at the |lower nold 15a
side for formng the inner surface of the cap 3 is set larger than a depth
(approxi mately equal to thickness d7 ) of the cavity 15c at the upper nold

15b side for formng the outer front_surface of the ca . Then, at a
por t i on R e&dpéd é%}qcFEFEF?%¥%kné§§ Chies et eSRRr™ $?Ff?ﬁ5uFé§9n whi ch

has a nost portion thereof arranged at the lower nold i5a side is forned.
The reasstftt haf RUEEptl-of PRe i CPNIZErat tHeCPHILRI NIl EBaSsi de is

| arger than the depth of the cavity 15c at the upper nold 15b side is that
t he nunteibafingmreguarsdttesngrtisé espsgios ned oo dhe andethesidee(bottom
surface side) of the cavity 15c at the lower nold 15a side is larger than

those ofgdehe wHepes &Pl dedShoanshidiengeawbWBen adoCefiali BapsoBNtcd besin is
not ensured, it is difficult smoothly fill the cavity 15¢c with the resin.

Furt her ,maMifh &0, 384 Sept erbenad@05pre8aneet oho bHAei § hi ckprassesrdS he d7, the
t hi ckness d6 exhibits the largest dinension. This setting is nade to

i mprove e ; abid) tyo 0f rsec%uatt&ebel;i.l hied st . th%éb%cﬁen@f fhepeavity 15¢
fromthe gate. That is, when the thickness d6 is excessivel thin, it is

diffi Cu'rﬁaﬁ&a@éﬂ&&%os%sbf‘ dife fb@W A NLOLY I'lecclaHs‘r&geﬁeduced. Angles

of corner portions of the front surface, the side surfaces and
the rear surface of the cap 3 molded using such a mold 15 are
set to 90° or more.

Further, in this embodiment, a depth (approximately
thickness d5 + d6 ) of the cavity 15c at the lower mold 15a side
for forming the inner surface of the cap 3 is set larger than
a depth (approximately equal to thickness d7 ) of the cavity
15c at the uppermold 15b side for forming the outer front surface
of the cap 3. Then, at a portion corresponding to the thickness

( d6é, a gate for filling resin which has a most portion thereof
arranged at the lower mold 15a side is formed. The reason that
the depth of the cavity 15c at the lower mold 15a side is larger
than the depth of the cavity 15¢ at the upper mold 15b side is
that the number of irregularities or steps formed on the inner
side (bottom surface side) of the cavity 15c at the lower mold
15a side is larger than those of the upper mold 15b and hence,
when a certain amount of resin is not ensured, it is difficult

smoothly f£ill the cavity 15c with the resin. Further, with
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of the cavity 15c through the gate. Here, the thickness d5 is set to
approximately 0.5 mm for exanple. The thickness d6 is set t3() 8p ﬁﬂﬁb@ﬁl@@ﬂ

0.6 mm for exanple. The thickness d7 is set to approxinmately O. for
exanple. In this. enbodinent, the above-nentioned nenory card | |s
manuf actured such that the cap 3 is nolded by filling the resin in the

inside of the cavity of the nold 15 and, thereafter the cap 3 is applied
onto the base substrate 4 such that the cap 3 covers the part nounting
surface of the base substrate 4 on which the chips 5a, 5b are nounted.

SubsequeRtPRSCBrie® Hidmphdchneancasientst g ﬁﬁ?h%@l%#n?%%‘“%éﬁpé@ﬁﬁﬁbtor

device according to this enbodinent is explained. Figs. 13(a) and 13(b) are
vi ews fothexpangaphgdsmensann. asBehd| $agt heghdd, mader ePnimpgove3dths) is an
overall plan view of the nenmory card 1 and Fig. 13 (b) is an overall plan
vi ew wheiiiheybaSeesibstoate f4 1dfed hetpenos insdrdd &fi shesedrity 4 5st at e

that the base substrate 4 is incorporated into the full-size nenory card. A

net - | i kef Agh ChAA Gy 08 L T amaicndiscaligenacipd aftei Hnedheidaseesubskiata 4. In
this enbodi nent, the base substrate 4 (the base 31 30 Septenber 2005

substratenfy] ni be &i@ffc&b@ttocm PSwahaRd stihec d idig. A% 8 FOUH %sﬂd@er eon)

which is used for assenbling the half-size nenory card 1 is directly used

as a ful b sige JEARNY 1601 do TougThalte o PORLEGNSAL (e ARIBE XS ards 1, 1A

whi ch di |n a plYanar size “are shared in

set to approximately 0.5 mm, for example. The thlckness d6 is
set to approximately 0.6 mm, for example. The thickness d7 is
set to approximately 0.3 mm, for example.

In this embodiment, the above-mentioned memory card 1
is manufactured such that the cap 3 is molded by filling the
resin in the inside of the cavity of the mold 15 and, thereafter
the cap 3 is applied onto the base substrate 4 such that the
cap 3 covers the part mounting surface of the base substrate
4 on which the chips 5a, 5b are mounted.

Subsequently, one example of an assembling method of the
semiconductordeviceaccordingtothisembddimentisexplained.
Figs. 13(a) and 13(b) are views for explaining such an
assembling method, wherein Fig. 13 (a) is an overall plan view
of the memory card 1 and Fig. 13 (b) is an overall plan view
when the base substrate 4 of the memory card 1 is used in a state
that the base substrate 4 is incorporated into the full-size
memory card. A net-like hatching portion indicates a plane of
the base substrate 4.

In this embodiment, the base substrate 4 (the base
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Since the nost of the manufacturing cost of the nmenory <card is occupied by
t he manufacturing cost of the base substrate 4, the reductiqg&sf EheQ )
manuf act uri ng cost of the base substrate 4 is effective to redgeBtgmger 2005
manuf acturing cost of the menmory card 1. However, when the base substrates
4 are separately manufactured with respect to the half-size nenory card 1
and full-size nenory card 1A, these base substrates 4 require separate
manuf act uri ng steps, separate manufacturing devices and separate personnel
and the |like respectively. This incurs the increase of the manufacturing

cost of hesbases st £18é o5t atde Ralthahipbesiy aekul {08 Leshohtldhe menory
card is increased. On the contrary, by using the base substrate 4 in common

e V"ee“u?r‘iQPeé‘f?Whﬁc%aig%Qed ffér é%séﬁbk‘f‘r‘??ct%%sﬁéif Qlﬁéﬁgn?é% %éﬁl%ov' ©

t he manufacturing steps, manufacturing devices or person respect to

the hal f-sjize, nenpry card.,1 and the.ful.l size nenor rd o.that it is

boosibl ol b 1o ERrE Yy SBEed et EAtarddcs: MRGors el i iRty ieh ds 1.

1A. When such an assenbling nmethod is adopted as_shown in 13 (b), the
s PRnch afel

Fi g.
base subReratea R PTARArdsr ba Mh Ballh & R2NEsS$1%an one
hal f of a planar area of the cap 32 30 Septenber 2005 16 is nmounted on the

full -si z2reedRYeatdy AAMONEnbodi nent 2) Fig. 14 is a perspective view of a
sem conductor device and an auxiliary piece of another enbodi ment of the
present inventSimige Ehgsmoss(af bhd 1&ibiacker peg spect iofe thiceWe oo ng
card is occupied by the manufacturing cost of the base substrate
4, the reduction of the manufacturing cost of the base substrate
4 is effective to reduce the manufacturing cost of the memory .
card 1. However, when the base substrates 4 are -separately
manufactured with respect to the half-size memory card 1 and
full-size memory card 1A, these base substrates 4 require
separate manufacturing steps, separate manufacturing devices
and separate personnel and the like respectively. This incurs
the increase of the manufacturing cost of the base substrates
4 so that the manufacturing cost of the memory card is increased.
, On the contrary, by using the base substrate 4 in common between
the memory cards 1, 1A, it is unnecessary to separately provide
the manufacturing steps, manufacturing devices or personnel
with.respect to the half-size memory card 1 and the full size
memory card 1A so that it 1is possible to largely reduce the
manufacturing cost of the memory cards 1, 1lA.
When such an assembling method is adopted as shown in

Fig. 13 (b), the base substrate 4 having a planar area which

is equal to or less than one half of a planar area of the cap
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appearances of a front surface side and rear surface side of the

sem conduct or device shown in Fig. 14, Fig. 16 (a) is a plan Lew of, th
front surface side of the semiconductor device shown in Hg}3q§FpﬁQ¥mﬁ.005
(b) is a side view of the sem conductor device shown - in Fig. 16 (a), Fig.
16 (c) is a back view of the sem conductor device shown in Fig. 16 (a),

Fig. 16(d) is a plan view of the rear surface side of the sem conductor
device shown in Fig. 16 (a) , Fig. 17 (a) is a plan view of the front
surfaces of the sem conductor device and auxiliary piece shown in Fig. 14,

Fig. 17 {B)isSnsustde ¥hewnef il 9-sife(RdmodPdchig. 147 (¢) is a plan view
of the rear surface of Fig. 17(a). This enbodinent is equal to the

above- nent| iment 1 except for that the shape of connecting
portionspéﬁggﬁg%%ggﬁgpnennry card 1 and the adapter 2 differs fromthat of

t he above-nenti_pned %nbodinent 1. That st s%de faces of tthe adapt er
mount i ng port i gn 3& Yof Sthe SIS & §1 570k F SEREG O EHSetaP SWitER si de
faces of the menory card 1, That is, the side face portions of the adapter
mount i ng2POr 2 oRex Bhiary Reecei nlepteblCEUPTReAIMERtpBEt FBRSPELSERE recessed
portions 2a of the adapter 2 which are fitted into these adapter mounting
33 30 Septepbeiorods Jsor tPdas Bad gy Gdvease RArsws ehl v |eveheé heowdadf ace
portions of the above-nentioned adapter nounting portions 3a to enter also
to the skpeednersedfof he ot yswalrarel sdide paudt irglary stgfmeg. sAldsooifn t hi s
case, as shown in Fig. 17, it is possible to nount the adapter 2 on the
menory cahne skrniiromdweatdrydariaaggtown in Fig. 14, Fig. 16 (a) is a plan

view of the front surface side of the semiconductor device shown

in Fig. 14, Fig. 16 (b) is a side view of the semiconductor device

shown-in Fig. 16 (a), Fig. 16 (c) is a back view of the

semiconductor device shown in Fig. 16 (a), Fig. 16(d) is a plan

view of the rear surface side of the semiconductor device shown

in Fig. 16(a), Fig. 17 (a) is a plan view of the front surfaces

of the semiconductor device and auxiliary piece shown in Fig.

14, Fig. 17 (b) is a side view of Fig. 17 (a), and Fig. 17 (c)

is a plan view of the rear surface of Fig. 17(a).

This embodiment is equal to the above-mentioned
embodiment 1 except for that the shape of connecting portions
between the memory card 1 and the adapter 2 differs from that
of the above-mentioned embodiment 1. That is, side faces of
the adapter mounting portions 3a of the'memory card 1 are formed
coplanar with side faces of the memory card 1. That is, the
side face portions of the adapter mounting portions 3a are not

indented. Further, at portions of the recessed portions 2a of

the adapter 2 which are fitted into these adapter mounting
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state without generating irregularities or drawbacks at the connecting side
faces of the menmory card 1 and the adapter 2. This enbodi ment3(n8¢pranBetCI0ES
‘constitution can also obtain advantageous effects simlar to those of the
above- mentionedenbodi ment 1. (Enbodinment 3) Fig. 18 is a plan view of a
rear surface side of a sem conductor device of still another enbodi nent of
the present invention. In this enbodinent, in the vicinity of the adapter
nounting portions 3a at a back-face side of the nenDry card 1, a plurality
of connection termnals 17 are_re ular arr nged arall el along the

| ongi t udPREF 11T ettii GF OV &héate C%g eTﬁédéo’Fm S EYT 4 hi%al s 17
are formed on the rear surface S|de of a base substrate 4 and are

el ect ri cbhg phtararardd Qi et adaprieroR9URE  REIRC ForRsd Sent RN ts @ lsgbstrat e 4
through wiring on the base substrate 4. These connection termnals 17
constitute thkeensindd stdaes taStt g ndwe mbasedréntirened riremdly foirmewi.t or for
addi ng functions. (Enbodinent 4) First of all, a drawback that inventors of
the present 34 AGSept emder c268@5 kBVehbwonimavey origi na liy bewsdbadwt in a
techni que which the inventors have studied is explained in conjunction with

Fig. 19%:éomdur: tR3. acﬂ@teﬂ% B8R0 b Ghend} v €5PECT i1 YiEh h SOV Blr@Andierivs of a
front surface (part nounting surface) and a rear surface
state without generating irregularities or drawbacks at the
connecting side faces of the memory card 1 and the adapter 2.

This embodiment having such a constitution can also
obtain advantageous effects similar to those of the above-
mentioned: embodiment 1.

(Embodiment 3)

Fig. 18 is a plan view of a rear surface side of a
semiconductor device of still another embodiment of the present
invention. In this embodiment, in the vicinity of the adapter
mounting portions 3a at a back-face side of the memory card 1,
a plurality of connection terminals 17 are regularly arranged

{ in parallel along the longitudinal direction of the memory card
1. The connection terminals 17 are formed on the rear surface
side of a base substrate 4 and are electrically connected with
a memory circuit formed on the base substrate 4 through wiring
on the base substrate 4. These connection terminals 17
constitute terminals for testing the above-mentioned memory
circuit or for adding functions.

(Embodiment 4)

First of all, a drawback that inventors of the present
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(external connection termnal formng surface) of the above-nentioned base
substrate 4. The base substrate 4 is formed in a rectangul a3(s$ememberBd0te
and a chanfered portion (third chanfered portion) 4a which elimnates a
corner is formed on one correspondi ng corner portion. The chanfered portion
4a is fornmed to conformw th a chanfered portion for indexing which 1is
formed at a distal end of a front face (nmounting end) of the nenory card.
Fig. 21 and Fig. 22 are respectively plan views of a front surface and a
rear surface of a cap (a first_case body) 16 for the above- nentloned

full -si zenm%wﬂcfa@aemréﬁlﬂﬁélanf@Hfler Qut hiver siafdiregueridcalp Uee |

formed of resin or the like simlar to that of the above-nentioned

hal f - si zénvapt8rsihavhestapied, is atxphelfedntn fowe widel @ornigrh goka i on of
the nenory card, a chanfered portion (second chanfered portion) 16a for the
above- nendi ooedigndesing is forned. This chanfered portion 16a is provided
froma viewpoint of facilitating the recognition of the mounting direction

of the full-sizg Mg yark@rith g FUrd hedspacrRome by i frormedvd ot he rear
surface of the cap 16 at the front face side of the menory card. This

groove 3p 30 SEpLEIREY ?;T%’?t 18R un% 191rgﬁvé19§9aéé’)r TRUNtd ngebbe hasge substrate

4 on the cap 16 and is fornmed such at the groove 16b occupies a region

extendi ngo{ropLhe WLEhOLLY Q! thendishal 2000 the Gap6 (F aposition

slightly ahead o ongltu |naIIy p05| the cap e pl anar
shape andbgbgerlﬁlgrll 1on8d tbg%egrsou%vsecraﬁce . The base substrate 4 is

formed in a rectangular shape in plane and a chamfered portion
(third chamfered portion) 4da which eliminates a corner is formed
on one corresponding corner portion. The chamfered portion 4a
is formed to conform with a chamfered portion for indexing which
is formed at a distal end of a front face (mounting end) of the
memory card.

Fig. 21 and Fig. 22 are respectively plan views of a front
surface and a rear surface of a cap (a first case body) 16 for
the above-mentioned full-size memory card which the inventors

i have studied. The cap 16 is formed of resin or the like similar
to that of the above-mentioned half-size cap 3. In the cap 16,
at one front-face side corner portion of the memory card, a
chamfered portion (second chamfered portion) 16a for the
above-mentioned indexing is formed. This chamfered portion
16a is provided from a viewpoint of facilitating the recognition
of the mounting direction of the full-size memory card.

Further, a groove 16b is formed in the rear surface of

the cap 16 at the front face side of thememory card. This groove
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are formed such that the planar shape is equal to the planar shape of the

base substrate 4 and the planar dinensions are slightly I ar%S%ﬁ[@ihBé}eZOOS
pl anar di nensi ons of the base substrate 4 so as to facilitate the

accommodation and fitting of the base substrate 4. Accordingly, in the
groove 16b, one corner portion thereof at the front face side of the cap is
chanfered along the chanfered portion 16a of the cap 16 thus formng a
chanfered portion |I6bl. Further, anong two | ong sides of the groove 16b,
the long side which is forned at the longitudinally center side of the cap
16 crossés$bt we shovidsfdésrofiotheiggodve Hbie sgulast raghtd anyglthe Fap her,
within a region of the groove 16b, at an outer periphery, a stepped portion
| 6e whi chehaadaikhifekness sushi ghialty thar gebotvkan 6& tolictlpness aofrddicon nner
side of the groove 16b and is slightly smaller than a thickness of the

out si de @ktehRengrppyge théd i fprieds Anpldiatdt Yertf oF Bhkragss1 46fo which
are formed by cufting the stepped portion |I6e indicate traces where ejector

pi ns. come ot o CONACI L) WASh bhe: 68AG18 . NaTPKEd e om & gpl ok af ter

nol ding the cap 16 using the nold. Furt on the“front surface and the

back surface_ of he._cap in_the vicini. f. the back side. card renoving
36°30° Seplnper Yoos GroBraaroehas dri Silérdiat otnels e el R ng
grooves | 6¢l, 16¢2 arge opves which perform functions sinilar, to the

Punct i on€ ¥6f FRERAC, 81501 RGO boTeR. 30a by MPhakE TR SEIHITEE 273 t he

previ ous enbodinent 1 (See Fig. 1 and the like) . A depth of the

rear - sur £888SsPde throBRE SpSHbSGTatecd padséthiegPdangr Hagnsions are

slightly larger than the planar dimensions of the base substrate
4 so as to facilitate the accommodation and fitting of the base
substrate 4. Accordingly, inthe groove 16b, one corner portion
thereof at the front face side of the cap is chamfered along
the chamfered portion 16a of the cap 16 thus forming a chamfered
portion 16bl. Further, among two long sides of the groove 16b,
the long side which is formed at the longitudinally center side
of the cap 16 crosses two short sides of the groove 16b at a
right angle. Further, within a region of the groove 1l6b, at
an outer periphery, a stepped portion 16e which has a thickness
slightly larger than a thickness of the inner side of the groove
16b and is slightly smaller than a thickness of the outside of
the groove 16b is formed. A plurality of pin traces 16f which
are formed by cutting the stepped portion 16e indicate traces
where ejector pins come into contact with when the cap 16 is
removed from a mold after molding the cap 16 using the mold.

Further, on the front surface and the back surface of

the cap 16, in the vicinity of the back side, card removing
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a depth of the front-surface side card renoving groove I6¢cl. It may be

possible to provide only either one of these card renoving Qoq?ﬁﬁﬁn{ I
16c2. Further, on the surface of the cap 16, in the vicinity o helgﬁgmgg

face, a planar triangular mark 16d which indicates the insertion direction
when the full-size nmenory card is nounted in the electronic device is
formed. Further, on the nost portion of the front surface of the cap 16, a
rectangul ar shall ow i ndentati on 16g having round corners in plane is
formed. This indentation 16g is provided for lamnating a seal or the like
on whi chonvarvamd ocaf odrte? bor famedw | Thes e crslickmavimgrnerodhas 1oké ,
classification of the nenory cards is witten or the like. Fig. 23 is a

plan viewsed the repsosesf acd of pBefbuhl -Rirke igmnosymeaad Itfo ather the
base substrate 4 shown in Fig. 19 and Fig. 20 is nounted in the groove 16b

of the capdt SIOWE E8rEibmodinfBdoddesThE PR BHPSIIA L dpllaingal | Y
nounted on the region which subsfantially covers one |ongitudinal half of

the cap 16y Pﬂig‘&sié?&‘r%ﬁﬂﬁéh@%v ﬁé‘g&' a1 Aty %R% PFE'%APQ A UBELYEE

strength test respect to the fu e nenory card shown™ in Fig.
23, The Bendng Luptar £, 9 L0t DLk el 650 23,97, 0y Sepbaer 2005
base 11 &S AL e Rl ace of, Lhe, ety card 46 fgeey an upper
L o L ey ol Mos T L Y S ot tad Sn P YPREL SHLT 380 RLL"SaL St Pase
at two y be poss p Y

removing grooves 16c¢cl, 16c2. Further, on the surface of the

cap 16, in the vicinity of the frontal face, a planar triangular

mark 16d which indicates the insertion direction when the

full-size memory card is mounted in the electronic device is

formed. Further, on the most portion of the front surface of

the cap 16, a rectangular shallow indentation 16g having round

corners in plane is formed. This indentation 16g is provided

for laminating a seal or the like on which various information

are written in such a manner that the classification of the
( memory cards is written or the like.

Fig. 23 isaplanviewof the rear surface of the full-size

memory card 1A after the base substrate 4 shown in Fig. 19 and

Fig. 20 is mounted in the groove 16b of the cap 16 shown in Fig.

21 and 22. The base substrate 4 is neatly mounted on the region

which substantially covers one longitudinal half of the cap 16.

Here, the inventors have carried out the bending rupture

strength test with respect to the full-size memory card 1A shown

in Fig. 23. The bending rupture strength test is performed as
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positions in the vicinity of both |ongitudinal ends of the nenory card 1A
such that a gap of a given dinension is forned between the

the nenory card 1A and the upper surface of the test base. Pﬁ‘?ﬁﬁg{iﬁ?g&
by applying a load of a given quantity to the |ongitudinal center on the
front surface of the nenory card | A so as to bend the nenory card 1A, the
rupture strength of the nenory card 1A is evaluated. As a result of this
experinment, the inventors have originally found out that the nenory card | A
shown in Fig. 23 suffers fromfollow ng drawbacks. That is, the nenory card
1A shovwlilpwBi, g.fo23 exdmdiid s therdtowelr dkhdi nige r uphorg sbrendtfh iconpar ed
to the structure of a full-size nenory card having a base substrate and a

cap whomeupkaaabndh ensi GRSaana aappioxitmitekheequal s0rfhosecpftiidie menory
card 1A and hence, the base substrate 4 is peeled off at a boundary portion

(gap p%hmp) cQ?@iV‘ﬁ?rfatchaes %puﬁée@n@luéh&@wtﬁgbgégétt@aéle at gdie center  of
the rear surface of the nenory car 1A, or cracks are generated on the cap

16 with I‘&gg&%gr‘rﬁﬁﬁéﬁggg %64 i es e‘ﬂ"b%?gbén %ﬁ%araEuE?Sc%Ggﬁ'ttr{‘éj' nally

center § out t he "groove formed in the
cap 16 crosses t sjdes 38 30 Septenbe 005 of, the groove 16b at

ri ght aﬁ‘&F‘(grEfeFﬁé a ga#g?nﬁp%%f:n?urg%%%o?;d tﬁ?ﬁ f/‘te t kﬁﬁ% Enpoli ment, in
the full-size nenDry rd i n which %he g%a ar nS| n of the base

subst r aP&S15detsi g ST LY dhePRAN 8?995 BApnaharngdsmtsitdie of t he

cap, the structure which can enhance the above-nenti oned
memory card 1A such that a gap of a given dimension is formed

between the rear surface of the memory card 1A and the upper
surface of the test base. 1In this state, by applying a load
of a given quantity to the longitudinal center on the front
surface of the memory card 1A so as to bend the memory card
1A, the rupture strength of the memory card 1A is evaluated.

As a result of this experiment, the inventors have
originally found out that the memory card 1A shown in Fig. 23
suffers from following drawbacks. That is, the memory card 1A
shown in Fig. 23 exhibits the lower bending rupture strength
compared to the structure of a full-size memory card having a
base substrate and a cap whose planar dimensions are
approximately equal to those of the memory card 1A and hence,
the base substrate 4 is peeled off at a boundary portion (gap
portion) between the cap 16 and the base substrate 4 at the center
of the rear surface of thememory card 1A, or cracks are generated
on the cap 16 with portions where a long side which is formed
at the longitudinally center side of the cap 16 out of long sides

of the groove 16b formed in the cap 16 crosses two short sides
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bendi ng rupture strength is proposed. To be nore specific, the structure

has a follow ng constitution. Fig. 24 and Fig. 25 are reSpecng§#ﬁeHﬁ%?2005
views of a front surface (part nounting surface) and a rear surtace

(external connection termnal form ng surface) of the base substrate 4 of
t he enbodi nent 4. In the base substrate 4 of this enbodiment 4, besides the
above-nenti oned chanfered portion 4a, corners at two corner corresponding
portions are elimnated thus form ng chanfered portions (first chanfered
portions) 4b, 4c. These chanfered portions 4b, 4c exhibit a chanfered
amount oheiheergndvare thay af 1 hehichand lee dek bogy ta ona 4standiag ecdonred such
that they have the sane size and shape to forma left- and-right symetry.
Except for thegeceedshgllyt i dmshishenbasinesupstr ahe filaf- stiriesmenbodi ment 4
has the same constitutions as those explained in conjunction with the

above- mentrioned warbadidmNt plankr9dik@n@néd i g 28ecambdeheshbkeratky. 26 and
Fig. 27 are respectively plan views of a front surface and rear surface

(base S%@%tugﬂtefsthg@Bixqg\at%lirféﬁg)h f £ %fcéﬂe?lgiﬁéﬁ%f dsiSiZ § sMEgRry card

whi ch nount ase substrate 4 shown I n and Fig. 25 thereon. The
29 20, SRLETORh 2005, 830,10 BAALM S AIPARIREL 110 L1807 LighPRoalabe of 2
(Lo P SHSUE TRk 1ot sop, 6. SresalLer, Hiesbove, e iutign, the cap
expl ai nesq:riurg:t%orrg r};lcstiaonfov\f-fohwing constitution.
Fig. 24 and Fig. 25 are respectively plan views of a front

surface (part mounting surface) and a rear surface (external

connection terminal forming surface) of the base substrate 4 -

of the embodiment 4. In the base substrate 4 of this embodiment

4, besides the above-mentioned chamfered portion 4a, corners

at two corner corresponding portions are eliminated thus

forming chamfered portions (first chamfered portions) 4b, 4c.

These chamfered portions 4b, 4c exhibit a chamfered amount

smaller than that of the chamfered portion 4a and are formed

such that they have the same size and shape to form a left-

and-right symmetry. Except for these constitutions, the base

substrate 4 of this embodiment 4 has the same constitutions as

those explained in conjunction with the above-mentioned

embodiment 1, Fig. 19 and Fig. 20 and the like.

Fig. 26 and Fig. 27 are respectively plan views of a
front surface and rear surface (base substrate mounting

surface) of a cap 16 for a full-size memory card which mounts

the base substrate 4 shown in Fig. 24 and Fig. 25 thereon. The
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t he above-nentioned enbodinent 1, Fig. 21 and Fig. 22. That 1is, in this
enbodi ment 4, with respect to the planar shape and di nensiong sgrPt&HﬁegQ?@\se
[ 2

16b, to enable the neat fitting of the base substrate 4 shown in Fig.

and Fig 25 into the groove 16b, the groove 16b has the sane pl anar shape as
the base substrate 4 and has the planar di nensions which are slightly

| arger than those of the base substrate 4. Accordingly, with respect to

| ong sides of the groove 16b, the long side 16b2 which is fornmed at the

| ongitudinally center side of the cap 16 does not cross two short sides
16b3, 166P 30 PhetfidofBPLPEBMENtaltr FghREerandnetBAdS haRS pdf t & FIECNH@r e t he

| ong sides 16b2 and the short sides 16b3 originally cross each other have
corners thersdofyroeivieni Adbedhgeht hatinthanher edspostbonsatéi ¢ sthehairfier ed
portions) 16b4, 16b5 are formed. That is, the groove 16b is configured such
t hat porfidcans Haetpresin durd -omeh tSiatee d 6heb anél.  tHheedorosites dibbde gr adual |y
change crossing angles by way of the chanfered portions 16b4, 16b5 which

i nt er cecdorddte thanen,sizes d6H21andrt baishenrbosiides t1GbH 00! dHRIes ¥me
Al ternatively, the groove 16b is configured such that at two corner

porti ons. oG 1alcs 95 itk HOEEBA Ak bhig1hendit 'é%?%h'clﬁi%%%?{hsi de 40
30 Septenber 2005 of the cap 16, rernforcing portions 16hl, 16h2 having a

right-angledjsaseales fidp o%*ig@v?;n&fia%‘ig@r @%“Sﬁ@pg?{;?o%gt h;gat

ri ght-angul ar portions are aligne h "t wo “cor ner ns. es
gpagagrS%aﬁ?éﬁ%@f%é%@?%%ﬂ%%ﬁ?ZEXQE%%trgspgggnggﬁﬁga%qg%g% gggggggnéhan t hat
dimensions of the groove 16b, to enable the neat fitting of the
base substrate 4 shown in Fig. 24 and Fig 25 into the groove
l6b, the groove 16b has the same planar shape as the base
substrate 4 and has the planar dimenéions which are slightly
larger than those of the base substrate 4. Accordingly, with
respect to long sides of the groove 16b, the long side 16b2 which
is formed at the longitudinally center side of the cap 16 does
not cross two short sides 16b3, 16b3 of the groove 16b at a right
angle and the portions where the long sides 16b2 and the short
sides 16b3 originally cross each other have corners thereof
eliminated so that chamfered portions (first chamfered
portions) 16b4, 16b5 are formed. That is, the groove 16b is
configured such that portions between the long side 16b2 and
the short sides 16b3 gradually change crossing angles by way
of the chamfefed portions 16b4, 16b5 which intercect the long
sizes 16b2 and the short sides 16b3 obliquely. Alternatively,

the groove 16b is configured such that at two corner portions

which are originally formed at the longitudinally center side

40



and have the sane size and shape to forma right-and-left symetry each
other. Fig. 28 is a plan view of the rear surface of the ful 30SetRemBRIR005
card | A after the base substrate 4 shown in Fig. 24 and Fig. 251 s nounted
on the cap 16 shown in Fig. 26 and Fig. '17, and Fig. 29 indicates a
cross-sectional view taken along a line A -A in Fig. 28. In this

enbodi nent 4, the base substrate 4 is nounted in the inside of the groove
16b such that the front surface of the base substrate 4 is directed to the
groove 16b side formed on the rear surface of the cap 16 and the chanfered
portion@bthac wip t hée, baseisimstimag eparcégpectliarel y Labé thwvirchaaf er ed
portions 16b4, 16b5 of the groove 16b. The base substrate 4 is supported in
a st at e ti#tt tdrey ot eésopekrilpset al angol 4+ ehaple & he dfrramtgesui hacetbhereof is
brought into contact wth the stepped portion 16e in the inside of the

groove lgnt ofighe-aagulbr | potbisnenhodi nant gAedt heitiengtloy okoeastact
between the base substrate 4 and the groove 16b can be set |onger than the

lengt h glo QONSRCE | AnkBe Cassmidldist pRYeYohE Fidhe 231886 henrig it the
connecting strength between the base substrate 4 and the 41 30 Septenber

2005 Capﬁr{'aﬁn d’%m%ﬂ*ﬂ%”&rggllgi”ttﬁé‘?{ thék%ﬁthgectﬁérgpéfé‘&%oecﬁlli%‘?{E%Q”S whi ch
e e

are liabl'e to be subjected to stress concentration can i'mnated by
D Ov 0 B SREhET P4 £18nd Do Gl 12 052 FUATLL 34800, Y
pOSSiblﬁnmmetry each other. |

Fig. 28 isaplan viewof the rear surface of the full-size
memory card 1A after the base substrate 4 shown in Fig. 24 and
Fig. 25 is mcunted on the cap 16 shown in Fig. 26 and Fig. 27,
and Fig. 29 indicates a<:ross—sectionai view taken along a line
Al-Al in Fig. 28. In this embodiment 4, the base substrate 4
is mounted in the inside of the groove 16b such that the front
surface of the base substrate 4 is directed to the groove 1l6éb
side formed on the rear surface of the cap 16 and the chamfered
portions 4b, 4c of the base substrate 4 respectively face the
chamfered portions 16b4, 16b5 of the groove 16b. The base
substrate 4 is supported in a state that the outer peripheral
portion of the front surface thereof is brought into contact
with the stepped portion 1l6e in the inside of the groove 16b
of the cap 16.

In this embodiment 4, the length of contact between the
base substrate 4 and the groove 16b can be set longer than the

length of contact in the case illustrated in Fig. 23 and hence,

the connecting strength between the base substrate 4 and the
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to disperse the stress. Accordingly, in performng the bending rupture
strength test, it is possible to prevent or suppress the pe®)iSeptethbep2005e
base substrate 4 and it is also possible to suppress or prevent the
occurrence of cracks on the cap 16. Further, the above-nentioned structure
whi ch can enhance the bending rupture strength requires no additional other
new menbers and is a sinple structure obtained by only chanfering the
corner portions of the base substrate 4 and the corner portions of the
groove 16b of the cap 16 whereby the structure can be forned easily.

Accor di &gy, 1eheapr doicenbrigedi-s notrtdmiagedisect Hate t hi shendbdilgeht can
provide the highly reliable full-size nmenory card 1A It has been found

t hat thepdufliorss zevhertor yarar dlidbbé  tdi sbenbodd rented i soanseftesti ve
structure also in an electrostatic rupture test. In this electrostatic

rupt ure cdresdnttatioorst@de baak ltike neeedr b yC b viiAld sy nohuwnt edanfeaetest
device, static electricity is applied to the nenory card 1A from a

back- f age, & idehs 1ab,t e frdl khsl 20 skerRbYteard, dWahl bgwestf_id&agt heestructure
in which the base substrate and the cap have the substantially same plane

di mensi %mﬁé&%$?é?t%9§ti%@, | So18 30 RE RIS 18805 £ qrsnggs§ggrlle]£ h?}]et he

base substrate extends to a position close” to the back-face side o

o of Thal SBRERS 0 8t Fa% neTEnep Bl Py Rt Y PP b bR (™

contrary, the . ey Gard M af; 4l g eubpdiment (4 bs forged of the

the peeling off of the base substrate 4 and it is also possible
to suppress or prevent the occurrence of cracks on the cap 16.

Further, the above-mentioned structure which can
enhance the bending rupture strength requires no additional
other new members and is a simple structure obtained by only
chamfering the corner portions of the base substrate 4 and the
corner portions of the groove 16b of the cap 16 whereby the
structure can be formed easily. Accordingly, the productivity
is not damaged so that this embodiment can provide the highly
reliable full-size memory card lA.

It has been found that the full-size memory card 1A of
this embodiment 4 1is an effective structure also in an
electrostatic rupture test. In this electrostatic rupture
test, in a state that the memory card 1A is mounted on a test
device, static electricity is applied to the memory card 1A from
a back-face side. In the full-size memory card, with respect
to the structure in which the base substrate and the cap have

the substantially same plane dimensions, the base substrate is

42



cap 16 which extends fromthe back face thereof to the longitudinally
approxi mately half position and hence, the distance of a corguSepen 3005
fromthe back-face side thereof to the frontal face side chip Is |ong
whereby the full-size nenory card 1A exhibits the structure which is
difficult to be ruptured by the electrostatic rupture test. Further, in the
full-size nmenory card I A the structure having the planar dinensions of the
base substrate set to approximtely one half of the planar dinensions of
the cap 16 can reduce the area of the base substrate 4 and the vol une of

t he sealfiorgedesiinh thaormper kds e G Ubhhet st raiektieadisnt sa phsthéobaskosgubstrat e
and the full-size cap substantially have the sane planar di nensions.

Accor di n@l yheidadls faassshbe ¢ O timekeehbey dadd asd 2 neot e st difce

|'i ght-wei ghted. Particularly, since the nmenory card 1A of the enbodi nent 4

has, as Jregtd etk abeY @atH RecROFKEHLRAU-LAQRS sOfetde thashegbbst et e 4
chanfered, the reduction of weight can be enhanced. Accordingly, the

port abi hidt y0f A 1p ik best 76n PRI £aLds hA £an die ceahaggeda, b :n30 Lo Fig.

32 are explanatory views showm ng the resu of nding rupfturé strength
test of the nmenor r .43 30 Sept ember 2005 sho in Fig., 23, In the
menory TR r]YAg%zriéi ng ngu%ﬁlﬁ < r%cci%t u?rét,: it |%r%enét;g\r%‘s]’f%%d”f%a]tagh%&bendi ng
rupture strength i.s dropped, sharply and in a rectanqul ar shape at a
boundarfa]?or?goﬁ’hl(cﬁbs??]?%ﬂgsb ,rcg‘ll) tﬁ@tmtﬁﬁcﬁas esﬁ?o%frgge gh%nd t he
cap 16 which is disposed at the aﬂ/)r oximately | ongi tugi nal center of

1 half position and hence, the

longitudinally approximate
distance of a conductive path from the back-face side thereof
to the frontal face side chip is long whereby the full-size
memory card 1A exhibits the structure which is difficult to be
ruptured by the electrostatic rupture test.

Further, in the full-size memory card 1A, the structure
having the planar dimensions of the base substrate set to
approximately one half of the planar dimensions of the cap 16
can reduce the area of the base substrate 4 and the volume of
the sealing resin 11 compared to the structure in_ which the base

/ substrate and the full-size cap substantially have the same
planar dimensions. Accordingly, it is possible to make the
full-size memory card 1A light-weighted. Particularly, since
the memory card 1A of the embodiment 4 has, as mentioned above,
the corner portions of the base substrate 4 chamfered, the
reduction of weight can be enhanced. Accordingly, the
portability of the full-size memory card 1A can be enhanced.

Fig. 30 to Fig. 32 are explanatory views showing the

result of bending rupture strength test of the memory card 1A

43



the cap 16. Here, synbols bl to b4 are given to indicate positions for
facilitating the understanding of the positional relationshiyp Sepiasher JFIS
in Fig. 30 to Fig. 32. On the other hand, Fig. 33 to Fig. 35 are explanatory
views showi ng the result of bending rupture strength test of the nenory
card 1A shown in Fig. 28 and the like of this enbodinment 4. In the nenory
card 1A of this enbodinent 4, it is understood that the drop of the bending
rupture strength at a boundary portion (positions b5, b6, b4) between the
base substrate 4 and the cap 16 which is disposed at the approxi mately

| ongi t udsiman cenfiey. @B .t hénddye némpsy medel i 8lhetvivel gugbre BErapduriehe m ni num
value is higher than the mninmumvalue in the case of Fig. 31 and Fig. 32.
That i s, it hiss uaenikaeditoent tAacanhenhandeng thep therslisty engpthurie stpepgidh of t he
full-size nmenory card | A Subsequently, the definition on dinmensions and the

like ofsihefyl hngi 26 r@”’@ébﬁt‘éﬁgdllaé\ afnhdgd sa@maod:scmmaﬂy apertewpl ai ned
hereinafter in conjunction with Fig. 36 and Fig. 37. Fig. 36 is a plan view

of the r sx%c?r@&%ﬁf b%*?ebéé‘ﬁee@tk?é (ﬁe{?af s%rﬂ%‘%ql 4 &nd tc%gzgé% in the

| ateral direction he groove 16d 'S, st anti al i mensi on

i h 3 0 4) X1
et smal {5 ?%Sﬁ?o : ﬁ%l R2or % Retttod %%%ahl"%eﬁﬂ%ﬁﬁsﬁ %%%?ci vk
directio of t he ¢ap

he combi® uSE" of ot he B4 2(1538@%% eb];lrhlfﬂ B 6 STRE T 6P 2eF3ENBae and
the halfpgéf€aép&9 Pac1 1tat1ng the understanding of the positional
relationship between them in Fig. 30 to Fig. 32.
On the other hand, Fig. 33 to Fig. 35 are explanatory
‘views showing the result of bending rupture strength test of
the memory card 1A shown in Fig. 28 and the like of this
embodiment 4. In the memory card 1A of this embodiment 4, it
is understood that the drop of the bending rupture strength at
a boundary poftion (positions b5, b6, b4d) between the base
substrate 4 and the cap 16 which is disposed at the approximately
longitudinal center of the cap 16 is made relatively gentle and
the minimum value is higher than the minimum value in the case
of Fig. 31 and Fig. 32. That is, this embodiment 4 can enhance
the bending rupture strength of the full-size memory card 1A.
Subsequently, the definition on dimensions and the like
of the full-size memory card 1A of this embodiment 4 are
explained hereinafter in conjunction with Fig. 36 and Fig. 37.
Fig. 36 is a plan view of the rear surface of the cap

16 of this embodiment 4. The length in the lateral direction

of the groove 16d (that is, substantially the dimension in the
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width X1 is set equal to or longer than one half of the total [|ength X2,

t he base substrate cannot be used in the half-size nenory c jngs
been explained in conjunction with the above-nentioned enbodi ne éﬁﬂﬁﬂﬁé}
The.length X1 is approximately 14.5 mm for exanple, and the total |ength
X2 is approximately 32 mm for exanple. Further, in this enbodi nent 4, at
the chanfered portions 16b4, 16b5, the length X3 in the |ongitudinal
direction of the cap 16 is set equal to the length Y1 in the |ateral
direction of the cap 16 (X3 = Y1). Accordingly, an angle 0 is set to

appr oxi nNnetedna U5dirfditsiors decaes dadd subesttidang danXénhanset $thelbendi ng
rupture strength at the corner portion regions as a whole theoretically.

Further,tlaacosdengald tde shedicesalcardigch ok by tdre: | Dvegiouginalf avorable
result was obtained on the bending rupture strength even when the

rel ati onghid:d Son S8 e ¥h >1>é3 xIhe kepgf hs pfds ¥YetRNeARRr QXHAREEI Y 2 mm
for exanple. Further, the ength L2 of the chanfered portion 16a is set

| onger t%’%o\(?ﬁabﬁ‘%g%ﬁé Enmdh &%@ qt $ie Q(%%e sJQé§r%§% fg%”%Stp"‘@ n the

| engt hs ré set excessive ar ge, € area o 2005
t he base su rate 4 is de exces smal | ;and ce, cannot
be. ot e i e ks Ao SoFat S ﬁa¥ﬁé¥%é%d?%diz Sode  feng Eﬁ%m for
exanpl e. Further, these lengths X3, Yl are set Iarg@; th n_the icknesses
d8, do, HWBINXE 1y sstygauad, tai ey Loawts jhapangdelt oHehd%eot

length X2, the base substrate cannot be used in the half-size
memory card 1 which has been explained in conjunction with the
above—menﬁioned embodiment 1. The.length X1 is approximately
14.5 mm, for example, and the total length X2 is approximately
32 mm, for example.

Further, in this embodiment 4, at the chamfered portions
lob4, 16b5, the length X3 in the longitudinal direction of the
cap 16 is set equal to the length Y1 in the lateral direction
of the cap 16 (X3 = Yl). Accordingly, an angle 6 is set to
approximately 45°. This is because this setting can enhance

| the bending rupture strength at the corner portion regions as
a whole theoretically. Further, according to the studies
carried out by the inventors, a favorable result was obtained
on the bending rupture strength even when the relationship is
set to Y1 > X3. The lengths X3, Y1 are approximately 2 mm, for
example.

Further, the length L2 of the chamfered portion 1l6a is
set longer than the lengths X3, Y1 (L2 > X3, Y1). This is because

when the lengths X3, Y1 are set excessively large, the area of
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when the lengths X3, Yl are set snmaller than the thicknesses d8 to dl10, a
chanf ered anobunt becones excessively small so that it is di

sufficiently obtain the above-nentioned bending rupture StrggéﬁﬁﬁéqﬁﬁrZOOS
t hi ckness d8 is approximately 1 mm for exanple, and the thicknesses d9,
d10 are approximately 0.6 mm for exanple. Further, Fig. 37 is an enl arged
cross-sectional view of an essential part of the nenory card 1A of this
enbodi ment 4. The total thickness of the nmenory card 1A corresponds to the
t hi ckness dIl of the cap 16. This thickness dl11 is equal to or nore than

t he thi tkresgsefsdi2t(ate & ikl 2pdEhexthiscknedy snd2li and hémcknesisefrom t he
front surface of the cap 16 to the rear surface of the base substrate 4.

The reasélptbatindéhebe GiomItHDBN shaebadsd durswmhove-aenrheneengenne? is that
when the thickness dl12 becones greater than the thickness dlil, the nenory

card 1A;jganpet t608f @M, t Ftrhe xgtgndard of the menory card. The depth d13
i ndi cates a depth of the groove 16b. The thickness dil is approximately 1.4

nm for exanpl t hi S g€ | - ] I for
exanpl e. The d%%%%ﬁ%EBhtﬁéggpg?gégﬁ%t% &qﬁgoﬁgékég?o$§§¥%ﬁp é%ngﬂﬂg}he

L ckneghtieqta a0, Somanies, AR0S e aper gl TG ¥ Ol WMo gooml o
o Ul Ep TR iR k2 T 028 18 Flyy) 20 208, they ety explalned 1
The Str%%“&S%l%{ a chamfered amount becomes excessively small so that
it is difficult to sufficiently obtain the above-mentioned
bending rupture strength. The thickness d8 is approximately
1 mm, for example, and the thicknesses d9, d10 are approximately
0.6 mm, for example.

Further, Fig. 37 is an enlarged cross-sectional view of
an essential part of the memory card 1A of this embodiment 4.
The total thickness of the memory card 1A corresponds to the
thickness dl1l of the cap 16. This thickness dll is equal to
or more than the thickness of dl12 (dll > dl12). The thickness
dl2 is a thickness from the front surface of the cap 16 to the
rear surface of the base substrate 4. The reason that the
dimension is set in the above-mentioned manner is that when the
thickness d12 becomes greater than the thickness dll, the memory
card 1A cannot conform with the Standard of the memory card.
The depth d13 indicates a depth of the groove 16b. The thickness
d11l is approximately 1.4 mm, for example. The thickness dl2

is equal to or less than 1.4 mm, for example. The depth dl13

is approximately 1.04 mm, for example, and the thickness dl4



the nold 15 is substantially equal to that which has been explained in
conjunction with Fig. 11 and Fig. 12 (a) , (c) of the above-

enbodi ment 1. The difference lies in that the |ongitudi nal |eng%h8%ﬁg%r%905
cavity 15c is set longer than the longitudinal length of the cavity

expl ained in conjunction wth Fig. 15. That is, the length of the portion
extending from the approximately | ongitudinal center of the cavity 15c to a
portion where the back face portion of the cap 16 is formed is set |onger
than the Il ength of the corresponding portion shown in Fig. 11 and Fig. 12.
Subsequens | gppaox exanple 0f 2Baynout fof ekemphep on the base substrate 4 of
this enbodinent 4 is explained in conjunction with Fig. 39 and Fig. 40.
Fig. 39 and Fi Gurddquent pfarnd ewsanfld e far antl dsuhfiaee ipakkedmgeit i ng
surface) of the base substrate 4 in this enbodinment 4. In this enbodi nent

4, on theofrond %f@a&? 1QJ‘ f%'leflaiiesﬁébﬁééaél@orﬁ‘n e i pea s e grenory and
one chip 5b for control are nounted. These chips 5a, 5b are arranged in

paral | el » 81005 Lhe: Lo gg}]gsrgllgaheq' rﬁféafn Lol e, bager Bybsig at g g (that s,

t he drrec ion a uralit ext erna connec i on 47 Septenber

2005 ter. %%%af8Fé%§ﬁ8§§%1825la99e5| éﬁ@ ES ?graWQ?dgtrucﬂﬁn¥%§%atiVely

| arge ch rrange posrtron apart from chanf ered
portion 4a at e _i_ndex si de. e hand, the relatjvely snmall chip
Sb for cOAErBPLEr 1Ps lsarr%@%anaagf%. B8UEF088 THathe Lhiiht &7 8APEAMt i on da

t th d
a © nggfained in conjunction with Fig. 11 and Fig. 12 (a), (c) of

the above-mentioned embodiment 1. The difference lies in that
the longitudinal length of the cavity 15c is set longer than

“the longitudinal length of the cavity explained in conjunction
with Fig. 15. That is, the length of the portion extending from
the approximately longitudinal center of the cavity 15c to a
portion where the back face portion of the cap 16 is formed is
set longer than the length of the corresponding portion shown
in Fig. 11 and Fig. 12.

Subsequently, an example of layout of the chip on the
base substraﬁe 4 of this embodiment 4 1is explained in
conjunction with Fig. 39 and Fig. 40. Fig. 39 and Fig. 40 are
plan views of the front surface (part mounting surface) of the
base substrate 4 in this embodiment 4.

In this embodiment 4, on the front surface of the base
substrate 4, one chip 5a for memory and one chip 5b for controller
are mounted. These chips 5a, 5b are arranged in parallel along
the longitudinal direction of the base substrate 4 (that is,

the direction along which a plurality of external connection
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side. Due to such an arrangenent, it is possible to realize a nenory card

of large capacity having a conpact configuration. In the abowg- Ehﬁﬁg@
chip 5a for nenory, a nmenory circuit of a nenory capacity o 16%; 32 ytOeOss,

for exanple, is fornmed. The chip Sa for nenory has a shape closer to square
than the chip 5b for controller. The length L3 of one side of the chip 5a
for menory is set greater than the length L4 of one side which extends in
the longitudinal direction of the chip 5b for controller. In the vicinity
of one side on a main surface of the chip 5a for nenory, a plurality of
bondi ngtpadsndla & e(see r Bnged 2al oyl t hig. oh&) shde. akhmargddd) .Sa The nenory
is mounted such that -one side on which a plurality of bonding pads 20a are

arrangedeilatareaggedrge tlongi adfsmlrdemaagntier askdagetl tbea heseit sohstrate 4,
that is, at the side of the chip 5b for controller. These bondi ng pads 20a

are el egbhir¢arkymConheH Lt aMdd pyrding 48nat hend rienrtexsyritiace oh the base
substrate 4 through bonding wires 6. On the other hand, on a main surface

of the B%QFS%W &@tf@ﬂéﬁveip theyi ehm‘é} %10 ot d Sigdes; sa

plurality o ondi ng pads are arrange ong these |l ong sides. The chip

48 30 Septemher, 2005 5b. £9r, LODLrAl] e k5. poULed o) bhe S ant; sycface of

t he bas such tha ong-s thereof "are arrange
substantiggly_ gra%IeIuto one sidg al on mhéch a g%iﬁiét of Ponding pads
208 of PHESChi PUBa-T oT iRt y? BT S AT PaRged: ¢ THed S B rig® fiRl 265 are
el ectri garLeerOJ??rc]:g?_%t gg ltaorgvg E:iag%ccirt]:yt k?gving a compact configuration.

Iﬁ the above-mentioned chip 5a for memory, a m‘emory
circuit of a memory capacity of 16M, 32 bytes, for example, is
formed. The chip 5a for memory has a shape closer to square
than the chip 5b for controller. The length L3 of one side of
the chip 5a for memory is set greater than the tength L4 of one
side which extends in the longitudinal direction of the chip
5b for controller. In thevicinity of one side on amain surface
of the chip 5a for memory, a plurality of bonding pads 20a are
arranged along this one side. The chip 5a for memory is mounted

[ such that one side on which a plurality of bonding pads 20a are
arranged is arranged at longitudirially center side of the base
substrate 4, that is, at the side of the chip 5b for controller.
These bonding pads 20a are electrically connected with wiring
on the front surface of the base substrate 4 through bonding
wires 6.

On the other hand, on a main surface of the chip 5b for

controller, in the vicinity of two long sides, a plurality of

bonding pads 20b are arranged along these long sides. The chip
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front surface of the base substrate 4 through the bonding wires 6. Such an

arr angenent of the chips Sa, Sb is also applicable to the apﬂysﬁgﬁﬂbbgpﬁgos

enbodiments 1 to 3. A netal layer 21 fornmed of gold plating or

formed on the front surface of the base substrate 4 at a | ongitudinal

distal end side (at a side where the chanfered portion 4a is forned) . The

nmetal |ayer 21 constitutes a portion where a gate of a nold is arranged at

the tine of sealing the chips 5a, Sb. That is, in formng the sealing resin
11 (See Fig. 29 and the like), resinis nmade to flow toward the region

wher e t heb cup cohatfrarl Ilmniy mbanaedangeithd Wraurgh stulvef acegiodn tiveebaset he chip

5b for controller is arranged fromthe netal l|layer 21 side. Subsequently,

one exanphigswofatdn asseehl itflfgathEﬁl'ﬁ'@dl@iﬁ?t BedeseriheonrdiCtDre devi8RgeH this
enbodi ment 4 is explained. The assenbling steps are equal to the steps

whi ch hayg, bean ; £xpl ?ﬂd‘ﬁeﬂl& Oc%“bH@CEiQé‘ awérksl% Ricnl3 Mugaﬁk@g\ﬂf@ft he

preV|ous enbodlnent Here, the assenbling eps are explalne

t Ei I 41.
rore " EieSRy g bad g?ﬂ%%‘?%h i ghlé. Sy R R
f f the b trat th nbl t t of al
S bace: ditd it 5% R e L iowt ivn eRRehBd B8 PagRRagona Beu?al Tty
of base substrates 4 are alread connected to a franme body 22a of the base

subst r at’er O oPNiTEG CBodly B By SRay ot t FR Hautte tEBﬂH%EﬁﬂﬁbbBBPﬂP8n§1?96 whi ch

6. Such an arrangement of the chips 5a, 5b is also applicable
to the above-mentioned embodiments 1 to 3.

A metal layer 21 formed of gold plating or the like is
formed on the front surface of the base substrate 4 at a
longitudinal distal end side (at a side where the chamfered
portion 4a is formed). Themetal layer 21 constitutes a portion
where a gate of a mold is arranged at the time of sealing the
chips 5a, Sb. That is, in forming the sealing resin 11 (See
Fig. 29 and the like), resin is made to flow toward the region
where the chip 5a for memory is arranged through the region wher‘e

[ the chip 5b for controller is arranged from the metal layer 21
side.

Subsequently, one example of an assembling method of the
semiconductor device of this embodiment 4 is explained. The
assembling steps are equal to the steps which have been
explained in conjunction with Fig. 13 which shows the previous
embodiment 1. Here, the assembling steps are explained in
conjunction with Fig. 42 to Fig. 46 along a flow chart shown

in Fig. 41. Here, Fig. 42 to Fig.46 are plan views of the front
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are connected to two short-side centers of respective base substrates 4. At
this stage, the frane body 22a, the connecting portions 22b

-substrates 4 are integrally formed. Further, the chanfered 5@?3?@$ﬁ®6§fihﬁé
of the base substrate 4 are already fornmed. Subsequently, as shown in Fig.
43, the chip 5a, 5b are mounted on the front surface of each base
substrate 4 of the base substrate form ng body 22 (step 100 in Fig. 41).
Here, the relatively large chip 5a for nmenory is nounted at a position
apart fromthe chanfered portion 4a and the relatively small chip 5b for

control | efir fScandnt gife abade OS54t De ¢4 aher iy e charherahpetidmen 4a.
Thereafter, to clean surfaces of the wiring and el ectrodes (i ncl uding

bondi ng pads 20a,s2@ a0f ,t e base pipstyat %rﬂli%?,dbbw ghidowmd.impb, the
S

pl asma cleaning treatnment is applied, for exanple (step 101 of Fig. 41).

The, mai nepur ppse of LIS ALED bl 63 1L NAL By peLeaghgrtbeclr anta aurf aces

of the go ating-layer or ned, avor abl e connecti on
state of _the wires and al _plating,layer .is achieved in a bonding wire
step whi RHEoT8Y | SRR THrsdct B SABLRRERY 9208 RN LT oG S g each
base substrate 50 30 Septenber 2005 4, the bondi ng pads 20 20b of the

chi ps SaEOS%l%‘? ZDQQ%@’[QT Bbfa‘l’?% O%B‘Hrﬁlél&eeﬁoﬂief:ﬁé“ﬁi 9$ﬁbl%‘h§ia%% wg'lléé"t rodes of
t he base substrate 4 through the bonding wires 6 (step 102 in Fig. 41).
Then, as®8heMMNEARLEFAGLAS WG Fhaich DA SebseFat T4 SERECERVEs B8 5b  and

the bonding wires 6 and the |ike are sealed using a transfer
substrates 4. At this stage, the frame body 22a, the connecting

portions 22b and the base subsfrates 4 are integrally formed.
Further, the chamfered portions 4b, 4c of the base substrate
4 are already formed. Subsequently, as shown in Fig. 43, the
chip 5a, 5b are mounted on the front surface of each base
substrate 4 of the base substrate forming body 22 (step 100 in
Fig. 41). Here, the relatively large chip 5a for memory is
mounted at a position apart from the chamfered portion 4a and
the relatively small chip 5b for controller is mounted at a
position close to the chamfered portion 4a. Thereafter, to

1 clean surfaces of the wiring and electrodes (including bonding
pads 20a, 20b) of the base substrates 4 and the chips 5a, 5b,
the plasma cleaning treatment is applied, for example (step 101
of Fig. 41). The main purpose of this step lies in that by
cleaning the front surfaces of the gold plating layer which is
thinly formed, the favorable connection state of the wires and
metal plating layer is achieved in a bonding wire step which
follows this step.

Subsequently, as shown in Fig. 44, on each base substrate
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mold (step 103 in Fig. 41) . After conpletion of the above nentioned wire
bondi ng step and before starting a nolding step, the above- B@rSéplBﬁﬁ)er 2005
cleaning treatnent may be applied to the base substrate 4 froma vi ewpoi nt
of enhancenent of the adhesive property of the sealing resin 11.
Thereafter, as shown in Fig. 46, the connecting portions 22b are cut so
that the base substrates 4 are separated fromthe base substrate form ng
body 22 (step 104 in Fig. 41) In this manner, the base substrates 4 are

formed. Then, in manufacturing the full-size (FS) nmenory card, 1A, the
above- meht tORSPHALRT PaESt @R e 245 SF FOFEREPT Parhab GuPdechFiEAéLYr oove 16
of the cap 16 shown in Fig. 26 and Fig. 27 and is fixed thereto using an
adhesi vecaestt et tiohehe ke it @pd thESAL ¢at Fode s 41 thebadtesaebbherahand, in
manuf acturing the half-size (HS) (or reduced size (RS) ) nenory card 1, the
base subsihmigyHd tihe boudtiad whrébes i (xtege 100 1her gy ooMe forned,oas the rear
surface of the cap 3 which is explained in conjunction wth Fig. 1 to Fig.

5 and thgndike ofride 49 evirpesion mrd engdt rawkodi nept &nibBespl apar shape
of such a groove being formed in the shape explained in conjunction with

Fig. 27 éﬁ?ﬁ%ég?ﬂ% vﬁqe%egt&@%rheZQg%%ngtéﬁﬁ%%£ et PaR¥ rap adhesive

agent or stép 105B in Fig. . I's manner, according to this

ool TR YSSHUEER) ShTIRAGE ke A ol gE AN Bablesi 2o can
mentioned wire bonding step and before starting a molding step, -
the above-mentioned cleaning treatment may be applied to the
base substrate 4 from a viewpoint of enhancement of the adhesive
property of the sealing resin 11. Thereafter, as shown in Fig.
46, the connecting portions 22b are cut so that the base
substrates 4 are separated from the base substrate forming body
22 (step 104 in Fig. 41). In this manner, the base substrates
4 are formed.

Then, in manufacturing the full-size (FS) memory card

1A, the above-mentioned base substrate 4 is mounted in the .
. inside of the groove 16 of the cap 16 shown in Fig. 26 and Fig.
27 and is fixed thereto using an adhesive agent or the like (step
105A in Fig. 41). On the other hand, in manufacturing the
half-size (HS) (or reduced size (RS)) memory card 1, the base
substrate 4 is mounted in the inside of the groove formed on
the rear surface of the cap 3 which is explained in conjunction
with Fig. 1 to Fig. 5 and the like of the previously mentioned

embodiment 1 (the planar shape of such a groove being formed

in the shape explained in conjunction with Fig. 27 to Fig. 29)
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manuf acturing steps and menbers for the full-size and half- size nenory

cards 1, | A can be partially used in cormmon and hence, the facturi
. steps can be sinplified and the manufacturing tinme is shortgﬁgsegﬁﬁﬁb?éébos

manuf acturi ng cost can be reduced conpared to a case in which the nenory
cards 1, 1A are separately manufactured. (Enbodinent 5) In this enbodi nent
5 in a full-size nenory card in which the planar dinensions of the base
substrate is set approximately one half of the planar dinensions of the
cap, a nodification having a structure which can enhance the

above- mesHd QBegl xd@rtHdYE dAIPYUL € asiee1gichahsnexdt aiheedi k&l @Gtep/ 10S8a pl an
view of a rear surface in the full- size menory card 1A of this enmbodi ment 5
and Fig. 4&;u§ afm, enlarged plan view of a region Z1 in Fig. 47. In this
enbodlnent 5, on the base substrate 4, nlnute |ndentat|ons and projections

4d having a re%%aggglarﬁiﬁgfongl I%%tneqolg e 6#tA% 4% %Pp gor ner

portions positioné cen Size cap
16, while_ mnute indentatjons, and cti,ons 1 b7 ving a rectangul ar
shape. aret aPEEOTbr AaT e 1 ho 161 G Ty §zS§éeSeapft ntaa??zﬁd %01 2 r REr
portions of the groove 16b of the cap 16 correspondl y such that t hese
i ndent atTIHEE 3 55 D] SSEiNGhsONe 6072 %N SHESSFEGE vafi ttgﬁa? ntié 1t h&NRi nut e

i ndentations and projections of the base substrate 4. These m nute

i ndent atfashst a Gty Prd| et p dnand pnenigpys afer f phaeful b-pave anflehaldnd-ri ght

sizememory cards 1, 1Acanbe partiallyused in common and hence,
the manufacturing steps canbe simplified and the manufacturing
time is shortened and the manufacturing cost can be reduced
compared to a case in which the memory cards 1, 1A are separately
manufactured.

(Embodiment 5)

In this embodiment 5, in a full-size memory card in which
the planar dimensions of the base substrate is set approximately
one half of the planar dimensions of the cap, a modification
having a structure which can enhance the above-mentioned

i bending rupture strength is explained.

Fig. 47 is a plan view of a rear surface in the full-
size memory card 1A of this embodiment 5 and Fig. 48 is an
enlarged plan view of a region Z1 in Fig. 47. 1In this embodiment
5, on the base substrate 4, minute indentations and projections
4d having a rectangular shape are formed in the vicinity of both
corner portions positioned at the longitudinal center side of
the full-size cap 16, while minute indentations and projections

16b7 having a rectangular shape are also formed in the vicinity
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symmetry in F 9 47. Except for the above-nentioned constitutions, the other

constitutions of this enbodinent are equal to those which h aﬁg
expl ained in conjunction with the above-nentioned enbodinen??qi OH&@L&%QS

above-nentioned indentations and projections 4d, 16b7 may be forned on the
| ong side 16b2 of the groove 16b and the |ong side of the base substrate 4
corresponding to the long side 16b2 of the groove 16b. Also in this
enbodiment 5, it is possible to increase the contact area between the base
substrate 4 and the cap 16 at the corner portions which exhibit relatively
weak strefigtdorreand henceionde @tcurhreeneeraafvecr dcks of t hdwecagadt ard t he
peeling-off of the base substrate 4 can be suppressed or prevented so that

t he abovge FBOEH ON@Ln HERM iEh MHE Ute e amaieh t aaR ke a@ih @2@ct(i%'ﬁf@0di ment
6) In this enbodinment 6, in a full-size nenory card in t he pl anar

di mensi Oﬂéb?fcérﬁ‘%@%ﬁu%@?tfﬁ?‘E@eér fn%@t thépxﬂi%tgﬁ‘&ﬁh%n%%l% afly the

pl anar dlnen5|ons he” cap, anot nodi fication having a structure which

Con eompge; e 5 30 Sept s 965, e oo b SRS
f”"'S'ZSndT§¥g¥éEéf%£E]{%fﬁléJH aréﬂ%%¥nggp%o6h%Q% Flgéf%oah% %nlarged

symmetry in Fig. 47. Except for the above-mentioned
constitutions, the other constitutions of this embodiment are
equal to those which have been explained in conjunction with
the above-mentioned embodiments 1 to 4. The above-mentioned
indentations and projections 4d, 16b7 may be formed on the long
side 16b2 of the groove 16b and the long side of the base
substrate 4 corresponding to the long side 16b2 of the groove
16b.

Also in this embodiment 5, it is possible to increase
the contact area between the base substrate 4 and the cap 16
at the corner portions which exhibit relatively weak strength
and hence, the occurrence of cracks on the cap 16 and the
peeling-off of the base substrate 4 can be suppressed or
prevented so that the above-mentioned bending rupture strength
can be enhanced.
(Embodiment 6)

In this embodiment 6, in a full-size memory card in which
the planar dimensions of the base substrate are set

approximately one half of the planar dimensions of the cap,

another modification having a structure which can enhance the
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plan view of a region Z2 in Fig. 49. Also in this enbodinent 6, in the sane
manner as the above-nentioned enbodinent 5, in the vicinity

portions of the base substrate 4 and in the vicinity of cor&gésegﬁﬁﬁ%ﬁgzg >
a groove 16b of a cap 16 corresponding to the base substrate 4, mnute

i ndentations and projections 4d, 16b7 are forned. The di fference between
this enbodinment 6 and the above-nentioned enbodinment 5 lies in that side
faces of respective mnute indentations and projections 4d, 16b7 are
tapered. In this case, the fitting engagenent between the mnute

i ndent atdksie Had Hios] st ta il g B0 Wee baskenGiubst§ st 02 BRE t he mi nut e

i ndentations and projections 4d of the groove 16b of the cap 16 is
facilitated cofpareddtis tthelease icaxplfad etk suwodigametti anfud thsthe
above-nenti oned enbodi nent 5. Except for the above-nentioned constitutions,
t he ot hetemoxonsbirdul Rosi tafid kin eiheditreninarei @qusl itsoahheskanhpedh have
been explained in conjunction with the above-nentioned enbodinments 1 to 4.

The abovwg-drertiicqned hngegtiahi pnsianehigpraj echilgnsiAdehi6bdmibdyikentor ned on.
the | ong side 16b2 of the groove 16b and the |l ong side of the base

substratg 45 ¢AEr 8SRONEH MY £ O 4 he,d %@ﬂav%—%n%%%e@if chb®dghenyes16by
(Embodinent 7) I'n this enbodinent 7, in a I'l-size nmenory card in which 54

30 Sept erher, ; %Q%th/gﬁp&?{'ﬁ% ‘B 3 j?ér?é‘%tthEhS‘a %‘fs‘?ﬁjé‘é’x_%{é?‘tzlea%larﬁet

apprOX|nater one nar di mensions e cap, sti anot her
modi 11 Cactl on J.Q:aivnll 6clafStcrourCnteurr epg\@tl,fcb Canf eanhgapc():oeve 16b of a cap 16

corresponding to the base substrate 4, minute indentations and
proiections 4d, 1lo6b7 are formed. The difference between this
embodiment 6 and the above-mentioned embodiment 5:lies in that
side faces of respective minute indentations and projections
4d, 16b7 are tapered. In this case, the fitting engagement
between the minute indentations and projections 4d of the base
substrate 4 and the minute indentations and projections 4d of
the groove 16b of the cap 16 is facilitated compared to the case
expiained in conjunction with the above-mentioned embodiment

( 5. Except for the above-mentioned constitutions, the other
constitutions of this embodiment are equal to those which have
been explained 1in conjunction with the above-mentioned
empbodiments 1 to 4. The above-mentioned indentations and
projections 4d, 16b7 may be formed on the long side 16b2 of the
groove 16b and the 1long side of the base substrate 4
corresponding to the long side 16b2 of the groove 1l6b.
(Embodiment 7)

In this embodiment 7, ina full-size memory card in which
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t he above-nentioned bending rupture strength is explained. Fig. 51 is a plan

view of a back surface of a full-size menory card 1A of thlgﬂfgggggﬂﬁgp%ﬁbs

Wth respect to this enbodinent 7, on the base substrate 4

side which is positioned at the longitudinally center side of the full-size
cap 16 and in the vicinity of both corner portions of |ateral sides which
cross the long side at a right angle, mnute indentations and projections
4d in a serrated shape are forned, while mnute indentations and

proj ections 16b7 having a serrated shape are forned along a |l ong side and
short sites qflareagr acbvreeridbond aofaptld coisespouadstigate theem sete

i ndentations and projections 4d such that the m nute indentations and

proj ect i gSrAdinak@y, care bea shuggl vhd i1 e6hF nd oneashoRs hete. thExegpt for the
above-nenti oned constitutions, the other constitutions of this enbodi nent

are equalt {10 LRg8Re ML @Pé’@tl&?%l%v‘f{%%' é’"s@‘%@ctrﬂlr‘"eoxb‘h%ﬁtdaq{’e%éﬂc%he

above-nentioned enbodinents 1 to 4. A'so in this enbodinent 7, it is
bl di
Poneure it BN proEe A A A8 {eagand. s
b t ts 4 to.6. t 8 t d t 8,
hal f-si 76 menofy Scard bRt Ld 18 36 Sa R F60 e Bﬁi’i"ghﬁ”%{‘rate "
shown in the preV|ous enbodlnent 41in conjunctlon with Fig. 24 and Fig. 25
and t he 1SIRFY La8P| o ned. thig. egposidemty.” 53 Wddpe@IRREY SRolpBan vi ews

of a
embodiment 7, on the base substrate 4, along a long side which

ispésitionaﬂatthelongitudinallycentersidecﬁfthefull-size
cap 16 and in the vicinity of both corner portions of lateral
sides which cross the long side at a right angle, minute
indentations and projections 4d in a serrated shape are formed,
while minute indentations and projections 16b7 having a
serrated shape are formed along a long side and short sides of
a groove 16b of a cap 16 corresponding to the minute indentations
and projections 4d such that the minute indentations and
projections 4d, 16b7 can be snuggly fitted into each other.
( Except for the above-mentioned constitutions, the other
constitutions of this embodiment are equal to those which have
been explained in conjunction with the above-mentioned
embodiments 1 to 4. Also in this embodiment 7, it is possible
to obtain an advantageous effect with respect to the bending
rupture streﬁgth similar to thé advantageous effects obtained
by the above-mentioned embodiments 4 to 6.
(Embodiment 8)

In this embodiment 8, a half-size memory card which uses
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front surface and a rear surface of the half-size nenory card 1 of this

enbodi nent 8. At a frontal face of a cap (second case body) 39 §é tEﬁﬁ)c?WSy
card 1, a corner of one corner portion is elimnated thus fornléb e

above-nentioned chanfered portion 3e at the index side. This chanfered
portion 3e is provided froma viewoint of facilitating the recognition of
the nmounting direction of the nmenory card 1 and the like. Further, on the
front surface of the cap 3, at the chanfered portion 3e side, a nmark 3d2
havi ng an arrow shape which extends froma back face to the frontal face of
t he menuhe cladisk 1sudstiatredshddn sinartke3d2raenih cat esbblémenserd i hg
direction when the nenory card 1 is inserted into the above-nenti oned

el ect r onidn @Mt N WhkR regpect aha the. hed Endi Zige MBI YsCatsh ailn®d. this
enbodi ment 8, the nmenory card 1 is inserted into the electronic device

using a distal ;egd thengal chg the Latgral s alyechoQnoas, theafsoptal face.

However, in general, there exists a fixed or”stereotyped idea that the
memory card g, lser Led Lnfo, Lhe el eclrg It%edﬁ%\iggsgﬂenr?eﬁog%%ﬂdend 'n
the [longitudinal direction as a trontal”face. Accor ingly, prevent an
erroneous insertion, the relatively_|large rk 3d2 is displayed on the
nenory gaPén%lﬁz ,meéltshal I%‘%vagf58vgal¥a%ea\9i nJ Ca?‘pplqﬁﬁgfméu%ﬁ%ngul ar
shape is forned on the front 56 30_Septenber 2005 surface of the cap 3 in a
regi on &>t £r 6 the FREREYT 8@ Fortti BnCOBBEL TR sORKAFPEIE Hrivove! 2t
constitutes a region to which a seal which describes the content of
recordedfﬁa@hl%in@h@dnéﬂﬁ¥W éarming the above-mentioned chamfered

portion 3e at the index side. This chamfered portion 3e 1is
provided from a viewpoint of facilitating the recognition of
the mounting direction of the memory card 1 and the like.
Further, on the front surface of the cap 3, at the chamfered
portion 3e side, a mark 3d2 having an arrow shape which extends
from a back face to the frontal face of the memory card 1 is
formed. This mark 3d2 indicates the inserting direction when
the memory card 1 1is inserted 1into the above-mentioned
electronic device. With respect to the half-size memory card
i 1 of this embodiment 8, the memory card 1 is inserted into the
electronic device using a distal end thereof in the lateral
direction as the frontal face. However, in general, there
exists a fixed or stereotyped idea that the memory card is
inserted into the electronic device using a distal end in the
longitudinal direction as a frontal face. Accordingly, to
prevent an erroneous insertion, the relatively large mark 3d2
is displayed on the memory card 1. Further, a shallow groove

3f having a planar quadrangular shape is formed on the front
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1 or the like is lamnated. Further, on the rear surface of the cap 3 of

this enbodi nent 8, a groove (second groove) 3g having a pla a@% (¥q5§
. to that of the base substrate 4 and a pl anar di nensions mhigﬁygr gﬁ%gh y

| arger than the base substrate 4 is formed to enable the neat fitting of

t he base substrate 4 shown in Fig. 24 and Fig. 25 into the groove 3g
(second groove) . Accordingly, wth respect to the groove 3g in this case,
a long side 3gl at a side in the vicinity of the back-face of the nenory
card 1 and two lateral sides 3g2, 392 of the groove 3g do not cross each
ot her atsua flaicghd £ am@ eapridihherpgibhafisa mheremt diee kangreirdd psgtiand t he
short sides 392, 3g2 originally cross each other have corners thereof

eli m naed sontbaindie bapbekeds RYdtansitdd hddg ihrarbapedpar skQns) 393,
3g4 are formed. The struCture (including the chanfered portions 3g3, 3g4)

of this. groqv -' I e st f . th he
Pul 1 ;v Be e i b8 s AHE Lol i Bt ity BlartEE KIAOUEROLY Chrd
enbodi ntr4. Due .t o suc a.cgﬂ§t'tution, the base substrate 4 is

appl i cabfl 8% & ot 5t the FUNES%Ye nemory card and the half size nenory

card. Further, the nmounting state of the base _substrate 4 on the groove 3g
is equal to thBUELPRESPOTHI MYS AEARt i HY A% eChhitdlF | S@Rxpl z%fneﬁh’rg
conjunction with the 57 30 Septenber 2005 above-nentioned enbodi nent 4.

Fur t her eMPRE IEGeB nehOir6RdE (HREONE PRATDN 3Fb2aY bRAIPIANEReSR2R® surface

of the cap 3 also functions as a catching or hooking groove when the nenory
card equal to that of the base substrate 4 and a planar dimensions

which are slightly larger than the base substrate 4 is formed
to enable the neat fitting of the base substrate 4 shown in Fig.
24 and Fig. 25 into the groove 3g (second groove) . Accordingly,
with respect to the groove 3g in this case, a long side 3gl at
a side in the vicinity of the back-face of the memory card 1
and two lateral sides 3g2, 3g2 of the groove 3g do not cross
each other at a right angle and the portions where the long side
3gl and'the short sides 3g2, 3g2 originally cross each other
have corners thereof eliminated so that the chamfered portions
i (first chamfered portions) 3g3, 3g4 are formed. The structure
{including the chamfered pdrtions 3g3, 3g4) of this groove 3g
is equal to the structure of the groove 16b of the full-size
cap 16 which has been explained in the above-mentioned
embodiment 4. Due to such a constitution, the base substrate
4 is applicable to both of the full-size memory card and the
half sizernemory card. Further, the mounting state of the base
substrate 4 on the groove 3g 1is equal to the corresponding

mounting state which 1is explained in conjunction with the
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1 is renoved fromthe electronic device. (Enbodinent 9) In this enbodi nent

9, an exanple which can cope with a case in which the nunber3(ofe iﬁﬂéﬁﬂoos
~connection termnals 9 forned on a back surface of a nmenory card is changed
due to the <change of the Standard of nenory card is explained. Fig. 54
illustrates a case in which the nunber of external connection termnals in
the nmenory card |I' of this enbodinent 9 is registered wth the nunber of
ext er nal connection termnals of a SD card (Panasonic, Toshiba limted, Sun
Disk Inc.). a rear surface of the nenory card 1 (rear surface of the
base sm&ﬁY%n@ﬁmﬁlomﬁﬁee@b@éé@eﬁF éxt eFwathebnnelei dhovernenbisongd in total
are arranged. Further, Fig. 55 illustrates a case in which the nunber of
ext er nalgnmwe@tdr(tridreﬁbﬁnébsmddiqn the reavrsuciaak dfofthehiap énbddbnent 9 is
registered wwth the nunber of external connection termnals of an IC card.

On the reaticiSisiacs af cabehiirgosy heatkd ny Grearesuié Aathe e ybasedsubstrate
4), thirteen pieces of external connection termnals 9 in total are

arranged; wher&ddheseopxtgenal c60pHecti @avigeninals 9 are arranged in two
rows partially. In both cases, this enbodinent 9 can cope with the change

of the S;gmg?gfbég% Ng{Tory mnthout giving rise to any problem 58 30
Sept enber 2005 odinent 10) In this enbodinent 10, in a full-size nenory

card in which the plange o FEAS! §NS,9f e 1416 PASH SUPSLIALE A7 6138 a

case in which the number of external connection terminals 9

formed on a back surface of a memory card is changed due to the

change of the Standard of memory card is explained.

Fig. 54 illustrates acase inwhich the number of external

connection terminals in the memory card 1 of this embodiment

9 is registered with the number of external connection terminals

of a SD card (Panasonic, Toshiba limited, Sun Disk Inc.). On

a rear surface of the memory card 1 (rear surface of the base

substrate 4), nine pieces of external connection terminals 9

in total are arranged. Further, Fig. 55 illustrates a case in

( which the number of external connection terminals 4 in the

memory card 1 of this embodiment 9 is registered with the number

- of external connection terminals of an‘IC card. On the rear

surface of the memory card 1 (rear surface of the base substrate

4), thirteen pieces of external connection terminals 9 in total

arearranged,whereintheseexternalconnectionterminals 9 are

arranged in two rows partially. 1In both cases, this embodiment

9 can cope with the change of the Standard of memory without

giving rise to any problem.
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approximately one half of the planar dinensions of the cap, still another
modi fication having a structure which can enhance the above:npséggﬂﬁﬁbrzoos
bendi ng rupture strength is explained. Fig. 56 is a cross-section vi ew of
a full-size nenory card 1A of this enbodinment 10 and Fig. 57 is an enl arged
cross-sectional view of an essential part in Fig. 56. In this enbodi nent
10, an eaves portion 16i is integrally forned on a |ong side 16b2 of a
groove 16b of a cap 16. The eaves portion 16i nay be extended al ong the

| ong side 16b2 or f be scattered at portions of the long side 16b2. In

t hi s manfErbodinenta 1®rovi sion of the eaves portion 16i (that is, by
providing a reinforcing nenber) , a recessed portion 16j is forned on a
side face at tImethongmbiode medhi?l 0f inhe fgrldowe ze6emdyy kavidngn ahpoht i on  of
a back-face side of the base substrate 4 fitted into the inside of this

recessedcpor tplomdibj ,diféss eohodi GENttAO phoyédesuBstshtyct ake weegh can
firmy fix the base substrate 4. Here, to have the base substrate 4 fitted

into theygecessesd POJtoon 18l othenPOpl hRAr ofi hBRsPask- bacensi dapof the
base substrate is made thin by half etching. Due to such a structure it

4
I S I A
can be S%'rPdé’ ﬁaeebf]cf\?gﬁéntp{ dP(S@ Qndwﬁarégtéf'?es?@}@ﬂg@ﬁ ggoéx (ﬁ;\?}l Lhucture of

this enbo is a unnecessary e chanf er ed

|
por't | ons 1604, (16bSto; e . Srgoue 4, Hoyeuer ;i1 4.3 205 e Lo, enhance

card 1A of this embodiment 10 and Fig. 57 is an enlarged
cross-sectional view of an essential part in Fig. 56. 1In this
embodiment 10, an eaves portion 161 is integrally formed on a
long side 16b2 of a groove 16b of a cap 16. The eaves portion
161 may be extendg—;d along the long side 16b2 or may be scattered
at portions of the long side 16b2. In this manner, with a
provision of the eaves portion 161 (that is, by providing a
reinforcing member), a recessed portion 167 is formed on a side
face at the long side 16b2 of the groove 16b. By having a portion
of aback-face side of the base substrate 4 fitted into the inside
of this recessed portion 16j, this embodiment 10 provides a
structure which can firmly fix the base substrate 4. Here, to
have the base substrate 4 fitted into the recessed portion 1673,
the portion of the back-face side of the base substrate 4 is
made thin by half etching. Due to such a structure, it is
possible to enhance the above-mentioned bending rupture
strength so that the peeling-off of the base substrate 4 and

the rupture of the cap 16 can be suppressed or prevented. When
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rupture strength by providing the chanfered portions 16b4, 16b5. Further,

in this case, the eaves portions 16i nmay be forned at the ch
portions 16b4, 16b5. Although the invention which has been nagregﬁgeﬁkbgr 2005

i nventors has been specifically explained based on the enbodinents
heretofore, it is needless to say that the present inventionis not limted
to the above-nentioned enbodi nents and various nodifications can be nade

wi t hout departing fromthe gist of the present invention. For exanple, the
shape and the nunber of supporting portions of the adapter are not limted
to those€hd sheuctpoyechentiisnantamidintents hpdadapieds rbdirfdxapons can
be nmade. Further, the chips can adopt a connection nethod which wuses bunp
el ect r odesndisss shersy tthe moownied | onabisest goitthieons ridb bonbbhy et hiod.

Al t hough the present invention nmade by the inventors has been expl ai ned

mai nly widbvespes! tHwdhe Gase: i s Wi shidlke td et on tise apphdedgt o the
menory card incorporating a flash nenory (EEPROM which constitutes the

techni calydd @ldsokchhen bgﬂgkgwamggqfhet&aﬁnfé@/@@bb%ia%eﬁéﬁ@; ecphe present
invention is not limte 0 such & nmenory card and is applicable to a

e R e g e

SRAM (Static cess Menor F erroelectric ccess

Memory) 9fe MM ANRADEL] & Randofyfgcesg,denory) Further, the

Although the invention which has been made by the
inventors has been specifically explained based on the
embodiments heretofore, it is needléss to say that the present
invention is not limited to the above-mentioned embodiments and
various modifications can be made without departing from the
gist of the present invention.

For example, the shape and the number of supporting
portions of the adapter are not limited to those of the
above-mentioned embodiments and various modifications can be
made.

( Further, the chips can adopt a connection method which
uses bump electrodes besides'the connection based on the wire
bonding method.

Although the present invention made by the inventors has
been explained mainly with respect to the case in which the
invention is applied to the memory card incorporating a flash
memory (EEPROM) which constitutes the technical field of the
background of this invention heretofore, the present invention

is not limited to such a memory card and is applicable to a memory
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present invention is also applicable to an IC (Integrated Crcuit) card

having no memory circuit. To briefly recapitul ate the advant e,
obt ai ned by one enbodi ment of the present invention, they ar g@e%éﬁt]pgﬁegv\%q%S

That is, by providing the nounting portion having a projecting cross
section on which the recessed portion of the netal-made auxiliary piece for
i ncreasing the planar dinension of the case body is fitted to the portion
of the case body which incorporates the sem conductor chip therein, the
versatility of the sem conductor device can be enhanced. Further, by

chanf er iecyrd drmerr geora ti iong atttieh reame rpasindwineduath tlse SRASe (Bady: icent er
side with respect to the substrate and the groove of the case body in which

the subsgdddn BsceedNt@shotip, beRlMN g (FEptuetest FeBgtRafor haceRissconduct or
devi ce can be enhanced. Industrial Applicability The present invention is

appl i Cat}ljén&%t e FRAUC 4Ol c R%%‘H&@Aé@@s%h@erﬂ@ﬂ&'f ACTf Tk ARt

t her eof Sept enber 2005 Claims 1. A seni conductor device in which, on

a porti O&%a - bITehE R MBAe G aeJhQ&dX%%PEbégﬁet%oc%erI@ Rahte éf%te'g'g

surface e on “whi conductor c moun
mount i ng: port| n i sr(%q}&rrednflaw ng_a Er _o!éec(t:l ng cross section on which a
recessed Portioh ot Yol ? dde™alRr i &y prece

To briefly recapitulate the advantageous effects
obtained by one embodiment of the present invention, they are
as follows.

That is, by providing the mounting portion having a
projecting cross section-on which the recessed portion of the
metal-made auxiliary piece for increasing the planar dimension
of the case body is fitted to the portion of the case body which
incorporates the semiconductor chip therein, the versatility
of the semiconductor device can be enhanced.

Further, by chamfering corner portions which are
positioned at the case body center side with respect to the
substrate and the groove of the case body in which the substrate
is mounted, the bending rupture strength of the semiconductor

device can be enhanced.
Industrial Applicability

The present invention is applicable to the semiconductor

device and the manufacturing method thereof.
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used for increasing a planar dinension of the case body is fitted. 2. A
sem conductor device according to claim1, wherein one nmounB80rBeptenibe? 2005
havi ng the projecting cross sectionis formed in the thickness direction of
t he case body. 3. A sem conductor device according to claiml1, mhereln with
respect to the nmounting portion having the projecting cross section, a
length thengefsin the direction in which the recessed portion of the
auxiliary piece is fitted on the nounting portion is greater than a

thickness of the, munidng., BEEbP”d W9 nt Phs Bﬁol&?td%%r%ﬁ%soﬁeg“o” 4. A

seni conduct or devi ce accor ai ing to claim1, erein te of the nounting

porti on haylng_Lig PLAICUIRG SLI58a BECLLOR. | S ARNTIRLLGaL (ubpaggspect to

a front surface side surfac e case

sem condugfzor, d&#scc%a%(éco&pl\plglé}{) ghatm ond%f&ec ”ch]%rongtﬂo :;1 tddle founting

portion haV|ng the projecting cross section at t he surface side of

the case %g%tg%g é td ndqr zggg’q%‘?ggasws%tctl glog?&p{%%%r%%r 5@, fayi ng the

proj ecting ce sidé opp05|te to t he

front S“rf%‘:%‘_{ ther c%ss%elaog%lrt?bn e %Q%%Cbge callkd 0@2%&9

claim1, Wherein & groove portion i's @ orne gr oove
porti on cakg fglcg%ff flaBanti on ofctle ARILLERY ' 458 csgseasbég fiy the
fitted.

2. A semiconductor device according to claim 1, wherein
one mounting portion having the projecting cross section is
formed in the thickness direction of the case body.

3. A semiconductor device according to claim 1, wherein
with respect to the mounting portion having the projecting
cross section, a length thereof in the direction in which the
recegssed portion of the auxiliary piece is fitted on the
mounting portion is greater than a thickness of the mounting
portion having the projecting cross section.

4. A semiconductor device according to claim 1, wherein
a state of the mounting portion having the projecting cross
section is asymmetrical with respect to a front surface side
and a rear surface side of the case body.

5. A semiconductor device according to claim 4, wherein
a width of the mounting portion having the projecting cross

section at the front surface side of the case body is set

wider than the width of mounting portion having the projecting
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repl aceabl e manner. 7. A sem conductor device according to claim1, wherein

a paw portion is forned on the auxiliary piece, the pawl pog4i ein
caught by a groove portion formed in the case body so as toq?§§%gﬁgnbe92005
A

auxiliary piece to the case body in a replaceable manner. 8.

sem conduct or device according to claim7, wherein the paw portion is
mounted on a distal end of a support portion fornmed on the auxiliary piece.
9. A seni cOffifctSGCtdeni 8t acEdFei it PRACHLFESEC hRer Erent hersiassoti ng
portion has a resilient force. 10. A sem conductor device according to claim
9, whereite @s€uppe¥t portion is formed of a leaf spring. 11. A

sem conduct or device according to claim8, wherein the pawl portion and the
supporting portiorf-ar@ PFAPEGPRAUSEFor RBULGR t RAdeeddami | Far ychistel . 12. A
sen conduct or device according to claim1, wherein the nounting portions
havi ng the PREFetRi g I4O6¥Ss BEEHeBNn ifr L rmask ek obhe we2eer dedyportticons at a
face side on which the auxiliary piece is fitted with respect to the case
body. 63 3095eprerdrt iFr0satghing seRadn@eetben delitde &@é‘égéj@ﬁg Ri®ce ai m 12,
wherein a thickness of a portion sandw ched by the nounting portions having
t he proj ect FAg a8 ose $é&t itde | awskliiaryl Riams yto| fhgercasifanbedy hitkdess of

the nounting portions.
replaceable manner.

7. A semiconductor device according to claim 1,
wherein a pawl portion is formed on the auxiliary piece, the
pawl portion being caught by a groove portion formed in the
case body so as to fix the auxiliary piece to the case body
in a replaceable manner.

8. A semiconductor device according to claim 7,
wherein the pawl portion is mounted on a distal end of a
support portion formed on the auxiliary piece.

9. A semiconductor device according to claim 8,
wherein the supporting portion has a resilient force.

10. A sgemiconductor device according to claim 9,
wherein the support portion is formed of a leaf spring.

11. A semiconductor device according to claim 8,
wherein the pawl portion and the supporting portion are
integrally formed with the auxiliary piece.

12. A semiconductor device according to claim 1,
wherein the mounting portions having the projecting cross
section are mounted on two corner portions at a face side on
which the auxiliary piece is fitted with respect to the case
body.
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14. A sem conductor device according to claim 13, wherein a groove portion
which catches a pawl portion of the auxiliary piece and fiXeg(itembet PB0%
piece to the case body in a replaceable manner is forned on a portion
sandwi ched by the nounting portions having the projecting cross section.

15. A sem conductor device according to claiml, wherein a nenory circuit

is forned in the §em‘ onduct or cth. %6.. A sem conduct or deyi ce i_n whi ch
t he seni conduct of>devi c& TTHECRTEE 8% r 6851 1PadB° CRER I dy CwhFEA s 1g‘ppl ied to

cover a part nounting surface of a substrate on which.a sen conductor chi
o ot ARt A PR Ok B BPBELOT SStARe 1 DO TR e ol |

of an area of the case bo Aé sem conduct or. .devi.ce accorgi ng to claim

] . A7,
16, wher PR % 18?rgﬁ?tp’f%7ef OrRed SF RSE e it dfdEF of StRFHS1Y18. A

net hod of nuf acturin . Sem con or _device conpr.ising a step in which
when a resf%g%rdgﬁléﬁ‘s@gﬁg?ﬁ{?%?s O%g&%ﬁei RGUAE 4 P dﬁf‘an surfacr:)e of a

substrate on whi 3h sem conduct.or chip.is nounted (s nolded, _a.nold in which
a depth of a caviity ®f STEREFUREPH VAT ofRECEMIhndP sFURI™f dce of the
case body is set larger than a depth.of a cavity of an urpt%ZePr nol d for

form ng an"BWE™ & FHROVG PLEE 6P PRSP cGRECHTHYA i Rk &P BPisdhenber
2005 19. A nmethod of nmanufacturing a sem conductor device according to
claim 18, WWEHEiatYaPAEFEr aPOrt1XAT JeaaPAt 13 A eCohSt FREt €354 sage

when resin is allowed to flowintg the , )
in a replaceable manner is formed on a portion sandwiched by

the mounting portions having the projecting cross section.
15. A semiconductor device according to claim 1,
wherein a memory circuit is formed in the semiconductor chip.
16. A semiconductor device in which the semiconductor
device includes a resin-made case body which is applied to
cover a part mounting surface of a substrate on which a
gsemiconductor chip is mounted, and an area of the substrate is
equal to or less than one half of an area of the case body.
17. A semiconductor device according to c¢laim 16,
wherein a memory circuit is formed in the semiconductor chip.
18. A method of manufacturing a semiconductor device
comprising a step in which when a resin-made case body for
covering a part mounting surface of a substrate on which
semiconductor chip is mounted is molded, a mold in which a
depth of a cavity of a lower mold which forms an inner side
face of the case body is set larger than a depth of a cavity
of an upper mold for forming an outer front surface of the
case body is used.
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cavity is forned at the lower nold side. 20. A nethod of manufacturing a
senm conduct or device according to claim 19, wherein a thi ck3€September 2005
cavity portion where the gate is positioned is set |larger than a

t hi cknesses of the cavity portions above and bel ow the cavity portion. 21.
A met hod of manufacturing a sem conductor device according to claim 18,

wherein, in ordeqgtoaall oW B ahaiBEe tudyxh! i2arsemiceBubebyi Rekeasing a
pl anar di nension of the case body to be nounted on the case body in a

repl aceabl g ABANGI tof PEa IRUDE | RhRQhi QNSa Y i3 t3oRT BF 8StddIL Ghos Section
on which recessegvportlons of the auxiliary piece are fitted are formed on

the case bogdyst3%teh $€WacA0GHCLRLL JEYA 68 COMPNIHIAT0 13 ¢38G BAdY, cRe Oroove

formed on one face of the caSe body, a substrate which 1is nmounted in the

inside of theqyavecifed st alke tRAkt RB1asyhatrate faces a part nounting
surface, and aplurality of sem conductor chips which are nmounted on a part

mounting surfacgo. vherRldhodiidh f£ARSRkuLONLNS WAARAIdcbheasybsLrate,  a

|l ength along the longitudinal direction of the case body Is set shorter

0 oL Ao, L MBS SRt SeRshaent U enseclody ano o0

both corneg, Nordy A% ROSLAL 0BEHe 8t st B G8IbHLaSEe At G ASChan a
thicknesses of the cavity portions above and below the cavity
portion.

21. A method of manufacturing a semiconductor device
according to claim 18, wherein, in order to allow a metal-made
auxiliary piece for increasing a planar dimension of the case
body to be mounted on the case body in a replaceable manner,
the mounting portions having a projecting cross section on
which recessed portions of the auxiliary piece are fitted are
formed on the case body.

22. A semiconductor device comprising a case body, a
groove formed on one face of the case body, a substrate which
is mounted in the inside of the groove in a state that the
substrate faces a part mounting surface, and a plurality of
semiconductor chips which are mounted on a part mounting
surface,

wherein, with respect to the groove and the substrate,
a length along the longitudinal direction of the case body is
set shorter than a total length in the longitudinal direction
of the case body, and
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body have corners thereof elimnated thus formng first chanfered portions.
23. A sem conductor device according to claim22, wherein i3(t8eptenilser 2005
chanfered portion, the length in the direction along the |ongitudinal
direction of the case body and a length in the direction which crosses the
| ongi tudinal direction at a right angle are set snmaller than a |l ength of an
obl i que surface .S.eC C d, po 0 Vet el d.m Lpg one
corner portion cﬁﬁﬁﬁkgifrgﬁgglqggggég 8 £%é #FJéQézﬁi%;ﬁ¥e %£FSQ%%LQ'

sem condugidr, dBXALE AGGAIHY ggots,gtﬂ)ﬁécﬁna?tz’thewgg ELD L1ad g felstaghant er ed

portion, the |engt rection alon the ongi rection of
the case hody A0 tNeodBRal N chl LBe dlfGRkeBaWIERD, CTASSA

Iongltudlnal¥ d?ré%tlon at a FP ht ang :%Larg'get %%%% §l,gtsemconductor
devi ce ac%%qugge&ob5%53d9822 mhereln the first chanfered portions at both
corner portions are fornmed to have a left-and-right synnetry fron1each

O e 20 o SerEonduckah SoNhes AooRLding tR ka2

plurality of semconductor I ps are arrange ﬁLe Irectlon

whi ch cro t he .l on udi.n ti th C od 66 30 ept enber
2005 27. zigéﬁlcon uc é gev?%ec§ch§dlng to c gin?%& q‘ ereln a*third
;[‘atm;]gr ]?f' ggf’;}: acegé::’gém%?‘ b>io%'g'1@‘ugiiﬁéi‘gdlrecctofo%eront De gL NgLaPortion

and a length in the direction which crosses the longitudinal
direction at a right angle are set smaller than a length of an
oblique surface of a second chamfered portion formed by
eliminating one corner portion of the frontal face side of the
case body.

24. A semiconductor device according to claim 22,
wherein in the first chamfered portion, the length in the
direction along the longitudinal direction of the case body
and the length in the direction which crosses the longitudinal
direction at a right angle are set equal.

25. A semiconductor device according to claim 22,
wherein the first chamfered portions at both corner portions
are formed to have a left-and-right symmetry from each other.

26. A semiconductor device according to claim 22,
wherein the plurality of semiconductor chips are arranged in
parallel in the direction which crosses the 1longitudinal

direction of the case body.
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substrate, a sem conductor chip having a controller circuit is nounted on
the part nounting surface in the vicinity of the third chanf3y §ept@ibéra2005
and a sem conductor chip having a nenory circuit whose operation is
controlled by the controller <circuit is nounted on the part nounting
surface at a position apart fromthe third chanfered portion. 28. A

sem conduct or dgy;ce acgg&gé§§h&é% %Iadev1§e g@g% 0.2 EQ'réi‘iﬂﬁ red

portion |s fornmed by eli ing a corner of one corner I'on a

frontal fage sifde Ofthat_lg cﬁgm-ﬁgﬁiﬂoétﬁf nr%'atfovrﬂie\a gg' Onﬁﬁgg%?“gugt Of chip

out of the pluralit sem con or c iI's nmount

mount i ng raageou:noaae LGLD! b oot %tt{ﬂ trco%gg 2e BORLI 9P, cgod the

relatively ge sem con |ty o senlconductor

chips is E?%reggtpor%rg%é%%ﬁ?duggsen#gg% g&& %e anntPg?it'O” %B?Et fromthe

third cha ucto evi Cé accor fo cfa|n128
wherein a_contr IIer i_rcui rned on the rel LV

senlcondug{ogkc ip, &g & ﬁ%ngFanlr Pt mﬁoselopgbatlo%ng€y08ﬁtF8?Ied by
the contr Ier C|rc

f d th | at I . duct
chip. 67 36"Sepd o 5835’%%}& S ﬁ%d%%%‘céraﬂiﬁwgai%w-E%‘%Sr?%“%a?e

body, oove forne Qn one face of the cas ?ﬁ ¥ %ybstr @hlch i's
nounted i &Yi RET & 0" IWE GPS5TETH %? %%ﬁ °ths ?%e JEEEFE% ®faces a
part nDun%hQ%u§gr§gC%buﬁk IP'%{&'lE% mounting surface at a position

apart from the third chamfered portion.

28. A semiconductor device according to claim 26,
wherein a third chamfered portion is formed by eliminating a
corner of one corner portion at the frontal face side of the
gsubstrate, the relatively small semiconductor chip out of the
plurality of semiconductor chips is mounted on the part
mounting surface in the vicinity of the third chamfered
portion, and the relatively large semiconductor chip out of
the plurality of semiconductor chips is mounted on the part
mounting surface at a position apart from the third chamfered
portion.

29. A semiconductor device according to claim 28,
wherein a controller circuit is formed on the relatively small
semiconductor chip, and a memory circuit whose operation is
controlled by the controller circuit is formed on the

relatively large semiconductor chip.
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sem conductor chips which are nounted on a part nmounting surface, wherein,
wth respect to the groove and the substrate, a length al On@GSQ)temberZOOS
| ongi tudi nal direction of the case body is set shorter than a total |ength
in the longitudinal direction of the case body, and wherein, with respect
to the groove and the substrate, indentations and projections are forned on

t | t ti f j iti ! t : I h
ody. 31, A sem Sondic PP hayT e (BN T SIS el "

o 1A LY BRI SARAANCLETEN A8 B6400080 b0y PY gl 2 et o

whi ch cro s the Tongitudi nal

serm condUGLOARNLAC FOGHL NI dal STy cdier sl n, agLhiLd ghiantgred

portion is forne hat1ng a corner one corner portion a

frontal f%&%s%kgg OEaEQE aSEQSEr%k% t?n enL%PQ UCtgﬁdCQiglﬂggiQ?%aof
controller Circurt ie - mounted on tﬁe p rt nnuﬁ?ing surface rn e vicinity

of the tQ&;d chgnfered Bprgio iq$d a senc nguctor chigrhavin a__nmenory
r'o

. . mlconauctor ~chi r unte on, a L  mouritin
circuit whosé operaﬁlon i'sPRont ed %yr¥%e cont7ol PerP2er r &0 89 mount ed

on the partrgngnting surface at a position apart fromthe third chanfered
portion. 6830 %éptenber 2005 33. A sem conductor device according to claim

31, wherein a third.chanf.ered portion is fornmed by elimnating a,  corner of
one cor ner porti%h?%ﬁ}thglsﬁoﬁ §Pe?gc€05| e f°THe " theBubstrate,

a length along the longitudinal direction of the case body is
set shorter than a total length in the longitudinal direction
of the case body, and

wherein, with respect to the groove and the substrate,
indentations and projections are formed on at least a portion
of a side positioned at the center side of the case body.

31. A semiconductor device according to claim 30,
wherein the plurality of semiconductor chips are arranged in
parallel in a direction which crosses the longitudinal
direction of the case body.

32. A semiconductor device according to claim 31,
wherein a third chamfered portion is formed by eliminating a
corner of one corner portion at the frontal face side of the
substrate, a semiconductor chip having a controller circuit is
mounted on the part mounting surface in the vicinity of the
third chamfered portion, and a semiconductor chip having a
memory circuit whose operation is controlled by the controller
circuit is mounted on the part mounting surface at a position

apart from the third chamfered portion.
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substrate, the relatively small sem conductor chip out of the plurality of
sem conductor chips is nounted on the part nounting surface 3(00Sepgenbét 2005
of the third chanfered portion, and the relatively |arge sem conductor chip
out of the plurality of sem conductor chips is nmounted on the part

nounting surface at a position apart fromthe third chanfered portion. 34.
A sem conductor device according to claim 33, wherein a controller circuit
is formed on the relatively snmall sem conductor chip, and a nmenory circuit

whose operation i§ (AO”%%%'ik%ﬂd@%?%ﬁeé%%géo'i&foxcci'rn | {ol Sc{ofdred on the

relatively | arge sem conductor c sem conduct or device conprising a

Case ooyt AR08 0ATSA.fR 008 Loge. Al et P Sugscate vhict

is nmounted i n the insi ve In a sta € e faces

a part nD%ﬂﬁhﬂg‘%&rtg%eboggggﬁpgggésﬁbég Eﬁe f%§a€$¥q %%p%f%y Ry @%%Ch are

nounted on a part nountin ereln, respect to tohe groove and

the substrgles rafel e0gLn-al ong, e Juandl Ludi aladirsctian, ofudhe aage body

is set shorter than a ongi tudi na ion of the

case body, 30_Sept ember .2005 wher.ein the pluraljty of _.sem_cgnductor
chips are Plz%%&%gzd ?% t eénltf:%flggf:?%ﬁ Eil|l i c%%ssrgosunttl*?éf I éﬁgi%lﬁ%li Rart

direction égu&él%gcaggiggggh in the vicinity of the third chamfered

portion, and the relatively large semiconductor chip out of
the plurality of semiconductor chips is mounted on the part
mounting surface at a position apart from the third chamfered
portion.

34. A semiconductor device according to claim 33,
wherein a controller circuit is formed on the relatively small
semiconductor chip, and a memory circuit whose operation is
controlled by the controller circuit is formed on the
relatively large semiconductor chip.

35. A semiconductor device comprising a case body, a
groove formed on one face of the case body, a substrate which
is mounted in the inside of the groove in a state that the
substrate faces a part mounting surface, and a plurality of
semiconductor chips which are mounted on a part mounting
surface,

wherein, with respect to the groove and the substrate,
a length along the longitudinal direction of the case body is
set shorter than a total length in the longitudinal direction

of the case body, and
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36. A sem conduct or device according to claim35, wherein a third chanfered
portion is formed by elimnating a corner of one corner por 3i0o8epteniter 2005
frontal face side of the substrate, a sem conductor chip having a
controller circuit is nounted on the part nounting surface in the vicinity
of the third chanfered portion, and a sem conductor chip having a nenory

circuit whose ORﬁkﬂ%ﬁ%n Q%ecogﬁhggif befr“%éH¥Hdﬁ§Jc%Br ck%gpgt gﬁ%nnunted

on the part nounting surface position apart fromthe rd chanfered

portion. 3f,.A;8&M Gondyct Oé:bgé%é{i%% AgHOLL NG JQG! ahg% 3%ongdfiGhehiy @ third

chanfered portron is fornmed imnating a corner one “corner portion

at the frgg&ggt%ggq3§ié§% %Bﬁghgo? ubstrate, the relatively small
c

sem conduct or ip out of the plurality of sem conductor chips is nounted

on the part moupting SUELASELANe uLoLAL { X Rorngt Ny d AR e5sd

portion, and the relative arge sem conductor chip the plurality

of sem copglucLer ghtRg, s ADHPLEG: G INGPAIL ¢ IRUALLYO SURfages Al & =

!
position apart from chanf'er portion. . "Asem con

according Lo.claLm 3le MOELE DA LONIOIGET GILeUh! ehscl gEdooncpbe -
relatively Small —~sen conduc chip and a menory Circurt oseé operation is

70 30 Septe er g005 cont.rol l.ed b¥ the caont.rol | er c'rqHEt i s fonged on the
. supstrate, a semd.cotnduct ch aKln ﬁ aon#ro e]% clrcul 18
rel ativel y TTarge sem conductor chr p: : et Rod of - ienu acturing a

Senlcondugkgktg Vonclethe part mounting surface in the vicinity of the

third chamfered portion, and a semiconductor chip having a
memory circuit whose operation is controlled by the controller
circuit is mounted on the part mounting surface at a position
apart from the third chamfered portion.

37. A semiconductor device according to <claim 35,
wherein a third chamfered portion is formed by eliminating a
corner of one corner portion at the frontal face side of the
subgstrate, the relatively small semiconductor chip out of the
plurality of semiconductor chips is mounted on the part
mounting surface in the vicinity of the third chamfered
portion, and the relatively large semiconductor chip out of
the plurality of semiconductor chips is mounted on the part
mounting surface at a position apart from the third chamfered
portion.

38. A semiconductor device according to claim 37,
wherein a controller circuit is formed on the relatively small

semiconductor chip and a memory circuit whose operation is
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conprising the steps of: (a) preparing a substrate form ng body integrally
having a plurality of substrates therewith; (b) mounting a pBar$épteinber 2005
sem conductor chips on a part nounting surface of each substrate of the
substrate form ng body; (c) electrically connecting the plurality of

sem conductor chips to the substrate on each substrate (d) seal ing the

luralit n t chi c ra tt h
P Ye gt £ 5611 &P fi;ép UnNnc 0811 62 . SURSLr atg; mglé bH?f@%&mumi g

substrate fromthe substrate form ng ody after the step

t he substg_,gggtgté q% gglggﬂd@&& Est case body; and (g) mounting the

substrate after t on second case body whose pl anar surface

di mension is smad erA %Q?u%cgs[%kﬁ%%u%%@@fﬂaf ?E%%tn%oﬂéuéé‘&f hbvicLase,

wherein the step (f) inc e steps o preparing a first case

having a {LrskiQf \{__elevv@rtmgs Lg.formed on a face of the first case body for
nount i ng the sub rate erern Wi th respect to the groove, a length of a

si de along the | epgit ct he o ept enber
2005 is set shorter t r%ﬁ |éélgéggt% |ttr‘te tﬁtﬂﬂfl %Jlt naﬁ}étéé]rrggtfon of

the first h8@§§gbé)qyl’ur%aqtg/f g} g&%‘é\%&% @gesgpsttlrate in the inside of the
first !

(b) mounting a plurality of semiconductor chips on a
part mounting surface of each substrate of the substrate
forming body;

(c) electrically connecting the plurality of
semiconductor chips to the substrate on each substrate;

(d) sealing the plurality of semiconductor chips on
each substrate;

(e) cutting each substrate from the substrate forming
body after the step (d);

(f) mounting the substrate after the step (e) on a
first case body; and

(g) mounting the substrate after the step (e) on
second case body whose planar surface dimension is smaller
than a planar surface dimension of the first case, wherein

the step (f) includes the steps of:

(f1) preparing a first case having a first groove which
is formed on a face of the first case body for mounting the
substrate, wherein with respect to the groove, a length of a

side along the longitudinal direction of the first case body
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groove in a state that the part nounting surface faces the first groove,

and the step (g) includes the steps of: (gl) preparing the sQﬁpsepﬁﬁﬁbeﬂmmbg
having groove simlar to the first groove; and (g2) nounting the substrate

in the inside of the second groove in a state that the part nounting
surface faces the second groove. 40. A nethod of manufacturing a

sei condugtor ;devige, .agcorq 6181 M Ao LRI N e PR AlgRDei On Of

Lng fo t:gih
the second case i s set one %alfiof a plana€' I mension of the tfirst case.

41. A ”EtQQQeQEHQEQH?g%&y&EQgtac§§%”§ lugt,gr device according to claim 39,

wherein first chanfer portions are ornmed by elimnating corners on the

first and second gspxss: AR Bl 1BAEREL . PALLLANS AR iANedlatsLhe center

side of the first case body of each substrate. 42. A neth

manuf act ugkBgyg SAM.CONMMA OfndleVife paEEORBLACILP ShPEISIeadber ehd

i ndentati ons and projections are orfed on the rst and second grooves and

at | east §igggr§£§gbéﬁ S de which is positioned at the center side of the
oay

first case of edch substrate. 72 30 Septenber 2005 43. A nethod of
manuf acturi ng a §§gn§%§pqg¢ogngfxéggtjgggggggngf;o claim 39, wherein in the

step (b), the plurali Sem conductor chips are nounted so as to be

arranged in (gl) preparing the second case body having groove

similar to the first groove; and

(g2) mounting the substrate in the inside of the second
groove in a state that the part mounting surface faces the
second groove.

40. A method of manufacturing a semiconductor device
according to claim 39, wherein a planar dimension of the
second case is set one half of a planar dimension of the first
case.

41. A method of manufacturing a semiconductor device
according to claim 39, wherein first chamfered portions are
formed by eliminating corners on the first and second grooves
and both corner portions positioned at the center side of the
first case body of each substrate.

42. A method of manufacturing a semiconductor device
according to claim 39, wherein indentations and projections
are formed on the first and second grooves and at 1least a
portion of a side which is positioned at the center side of

the first case body of each substrate.
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parall el along the longitudinal direction of each substrate. 44. A nethod

of -manufacturing a sem conductor device according to clai m 4% Sepemebér 2005
third chanfered portion is formed by elimnating a corner of one corner
portion at the frontal face side of the substrate, a sem conductor chip
having a controller circuit is nounted on the part mounting surface in the

vicinity of the dhird aiesbsred RAiiiaR:.pndha; Semicanductor adbpobaving a

nmenory circuit ose operation 1s contro e con circuit is
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chanfered poriion. 45. A nmetho manufact uring a sem conductor d V|ce

accordi ng J¢0 LhaiBhdgdec YPCLAL Ps Aokl hufiPagT %e‘lspoc;é't%‘ %:?? %é

elimnating a corner of one corner portion at the ront a e of t he
substrat eg EQ?l%f'aaitdn"ge't%es'TBhéltﬁ 1.GORGUEt ok Ghip auly, %fubtstﬁ‘}a%“ra' ity of
sem conductor ¢ |ps Is nount ed on t part nounting surface in the vicinity

of the th'rdcfﬁ] £CGheBREh! ¥p-ndldel tf% ae;.tAV%'eymgagst hegoguct or

chip out of the p urallty 0 senlcon I'S nounte

mount i H Bk %b%cj‘t (8 Res %hgg a?]%reg:‘el{lrgmtﬁ'lhgdt UhLgechagt ﬁcﬁgl&ﬁ’”' on. 73

30 Septe manu acturlng a sem cond or “devt ce
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relatively sma ose operatlon
s Controkkggtg¥ tgy%e OQEééﬂld%r the substrate, a semiconductor chip

having a controller circuit is mounted on the part mounting
surface in the vicinity of the third chamfered portion, and a
semiconductor chip having a memory circuit whose operation is
controlled by the controller circuit is mounted on the part
mounting surface at a position apart from the third chamfered
portion.

45. A method of manufacturing a semiconductor device
according to claim 43, wherein a third chamfered portion is
formed by eliminating a corner of one corner portion at the
frontal face side of the substrate, the relatively small
semiconductor chip out of the plurality of semiconductor chips
is mounted on the part mounting surface in the vicinity of the
third chamfered portion, and the relatively large
semiconductor chip out of the plurality of semiconductor chips
is mounted on the part mounting surface at a position apart

from the third chamfered portion.
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circuit is fornmed on the relatively |arge sem conductor-chip. 47. A

sem conductor device according to claim 22, wherein one of oWB®SeptetAbP&ER00S5
portions of the case body is not chanfered. 48. A seniconductor device
conprising a case body, a groove fornmed on one face of the case body, a
substrate which is nmounted in the inside of the groove in a state that the

substrate faces & pagt LaOuahi NG S AE.00: 2 oPldlA k0l St gapduct or
d 2u

chi ps which are nounted on a art nount 1 ng rface erein respect

to the grooyg 8 Hgt&? cfé‘ﬂﬁu@t% ligngt Eoﬁ# 1{‘ xoélﬁhtt Ydi Rl diyr ection

of the case IS set orter han a tota Iongltudlna

di rection gf nge G38:000Y, ALl oo esaseggn Lgajshe, opagyg, and the

substrat e, cor ner por 1 ONnsS posi he center s e case
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circuit is formed on the relatively large semiconductor chip.
47. A semiconductor device according to claim 22,
wherein one of outside corner portions of the case body is not
chamfered.
48. A semiconductor device comprising a case body,
a groove formed on one face of the case body, a substrate
which is mounted in the inside of the groove in a state that
the substrate faces a part mounting surface, and a plurality
of semicondﬁctor chips which are mounted on a part mounting
surface,
wherein, with respect to the groove and the
substrate, a length along the longitudinal direction of the
case body 1is set shorter than a total 1length in the
longitudinal direction of the case body, and
wherein, with respect to the groove and the
substrate, both corner portions positioned at the center side
of the case body have corners thereof eliminated thus forming
first chamfered portions and the first chamfered portions are

chamfered linearly.
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