
30 September 2005 Description Title of the Invention A semiconductor device
and a method of manufacturing the same 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. This memory card can directly and electrically  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 is
1 30 September 2005 relatively miniaturized in shape and light-weighted, the
memory  card is mainly used as an auxiliary storage device of equipment  



which is requested to satisfy portability such as a portable  personal
computer, a portable telephone set or a digital camera.  Recently, the
miniaturization of the equipment is still in  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 2 30 September 2005 follows.  That is, the
present invention is characterized by providing a mounting portion having a
projecting cross section  



to a resin-made case body which incorporates a semiconductor  chip, wherein
a metal-made auxiliary piece for changing a planar  size of the case body
can be replaceably mounted on the case  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
mounting  surface of a substrate on which a semiconductor chip is mounted
is molded using a mold in which a depth of cavity 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 3 30 September 2005
direction of the case body, and in the substrate and the groove,  corner
portions which are positioned at the center of the case  body are chamfered.



Brief Description of the Drawings 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) 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) is  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 4 30 September 2005 A-A in Fig. 3 (a) , and Fig. 5 (b) is
an enlarged cross-sectional  view of an essential part of Fig. 5 (a). Fig. 6
is a plan view of a base substrate of the  semiconductor device shown in
Fig. 1. 



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 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) is  a plan view of a rear surface-side of the
auxiliary piece shown  in Fig. 7 (a) , and Fig. 7 (e) i-s 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) is 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 plan view of a
front surface of an existing  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 5 30 September 2005 essential part of a bonding
portion between the auxiliary piece  mounting portion of the semiconductor
device in the state shown  in Fig. 8 and a recessed portion of the auxiliary
piece. Fig. 11 is a cross-sectional view of a mold for forming  



one member of the semiconductor device shown in Fig. 1.  Figs. 12 (a) to
12(c) indicate enlarged cross-sectional 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, 6 30 September 2005 Fig. 17 (b) is a side view of Fig. 17 (a), and
Fig. 17 (c) is  a plan view of a rear surface of Fig. 17 (a). Fig. 18 is a
plan view of a rear surface-side of a  semiconductor device according to
still another embodiment of  



the present invention. Fig. 19 is a plan view of a surface of a base
substrate  of a semiconductor device which examiners of the present
invention have studied. Fig. 20 is a plan view of a rear surface of a base
substrate shown in Fig. 19. Fig. 21 is a plan view of a surface of a cap 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 shown 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 7 30
September 2005 a full-size semiconductor device which mounts the base
substrate shown in Fig. 24 and Fig. 25 thereon. Fig. 27 is a plan view of a
rear surface of the cap shown  in Fig. 26. 



Fig. 28 is a plan view of a rear surface of the full-size  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 a cross-sectional view
taken along a line Al-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 8 30 September 2005
rupture strength test of the semiconductor device according to  one
embodiment of the present invention. Fig. 36 is a plan view of a rear
surface of a cap of the  semiconductor device according to one embodiment of
the present  



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  semiconductor device according to one embodiment of the present
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. 9 30 September 2005 Fig. 43 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. 42. Fig. 44 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. 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. 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 Zl 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. 10 30 September 2005 Fig. 52 is a plan view of a front surface of
a half- size semiconductor device of another embodiment of the present
invention. Fig. 53 is a plan view of a rear surface of the  



semiconductor device shown in Fig. 52. 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 is 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 is
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
30 September 2005 explanation of a portion or the whole of other embodiment.
Further, in the embodiments described hereinafter, when the reference is
made with respect to the number and the like  (including number, numerical
values, quantity, range and the  like) of elements, unless otherwise
specified and unless  



otherwise the number and the like of elements are definitely  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 manner, in
the embodiments described  hereinafter, when the reference is made with
respect to the  shape, the positional relationship and the like 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 12 30 September 2005 and the
repeated explanation thereof is omitted. Still further, in the drawings
which are used for this  embodiment, hatching may be provided also to the
plan view for  facilitating the understanding of the drawing. Hereinafter,
the preferred embodiments of the present  



invention are described in detail in conjunction with attached  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) is a 13 30 September 2005 cross-sectional view taken along the
lateral direction (line  A-A) of the semiconductor device shown in Fig. 3
(a) , Fig. 5 (b)  is an enlarged cross-sectional view of an essential part
of Fig.  5 (a), and Fig. 6 is a plan view of a base substrate of the
semiconductor device. 



The semiconductor device according to this embodiment  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  card 1 is formed of a small thin plate having a planar
rectangular  shape, for example. With respect to dimensions of the profile,
a length 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  I. 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 14 30 September
2005 named as a half-size memory card. A cap (case body) 3 which defines the
profile of the  memory card 1 is formed of resin having insulation property
such  as ABS resin or PPE (Poly Phenylen Ether) from a viewpoint of  making
the cap 3 light-weighted, facilitating machining of the  



cap and imparting flexibility. The cap 3 is applied to a base  substrate 4
such that the cap 3 covers a 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 15 30 September 2005
recessed shape, the mechanical strength of the adapter mounting  portion 3a
can be increased twice or more. When the adapter mounting portions 3a have a
recessed  cross section, it is necessary to provide two projecting  portions
in the thickness direction of the memory card 1.  



However, since there exists an upper limit with respect to the  thickness 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 from the 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 16 30
September 2005 the thickness of the adapter mounting portion 3a having the
projecting cross section can be increased to a value  substantially equal to
the thickness d2 of the indentation.  That is, it is possible to obtain the
relationship Max (dl/2)  = d2 ( see Fig. 3 (a) to Fig. 3 (c) , Fig. 4 (a) )
. Accordingly,  



it is possible to make the adapter mounting portion 3a have a  relatively
large thickness and hence, even when the adapter  mounting portion 3a is
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  mounting
portion 3a can be easily formed. 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 30
September 2005 the portion which is sandwiched by the adapter mounting
portions 3a, 3a arranged at the above-mentioned both corner portions,  that
is, the longitudinally center portion of the rear surface  side of the
memory card 1 is formed to have substantially the  same thickness as the
thickness of the memory card 1 and is set  



greater than the thickness of the adapter mounting portion 3a.  Due to such
a constitution, compared to a case in which the rear  surface side of the
memory card 1 is totally made thin along  the longitudinal 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 Ll. 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 18 30 September 2005 the mechanical strength of the
adapter mounting portions 3a.  Accordingly, the length L1 can be elongated
to some extent.  Here, the length L1 is set greater than the thickness dl of
the  adapter mounting portion 2a. That is, it is possible to  establish the
relationship L1 > dl. In this manner, by  



elongating the length L1 of the adapter mounting portions 3a,  the adapter
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 1 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 W1, 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 19 30
September 2005 mounting direction of the adapter 2 is in error, the adapter
2 cannot be mounted. Accordingly, it is possible to prevent  the occurrence
of damage or rupture on the memory card 1 derived  from the erroneous
mounting of the adapter 2. Further, it is  unnecessary for a user to
particularly pay an attention to the  



correct or erroneous mounting direction of the memory card 1  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 is 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 3b1 and a  groove portion 3b2. The indented portion 3b1 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  2b1. 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. 20 30 September 2005 Further, in the vicinity of the back-face side
of the  front surface of the memory card 1, at the longitudinal center  of
the memory card 1, a card removing groove 3c is formed. This  card removing
groove 3c facilitates the removal of the memory  card 1 when the memory card
1 is removed from the above-ment ioned  



electronic device. That is, by pulling a finger parallel to  the front
surface of the cap 2 in a state that the finger touches  the card removing
groove 3c, it is possible to pull 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 triangular
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 21 30 September 2005 on the base substrate 4 such that the
other chip 5a is superposed  on one chip 5a. The chip 5a constituting a
lower layer is bonded  to an upper surface of the base substrate 4 by an
adhesive agent  or the like, while the chip 5a constituting an upper layer
is  bonded to an upper surface of the chip 5a constituting the lower  



layer 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 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. A11 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,
Sa 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 Sa 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, Sa 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 22 30 September 2005
chip 5a are arranged close to each other. Further, the chip  Sa constituting
the upper layer has a portion thereof arranged  in a state that the portion
is displaced in the direction  (direction X) parallel to one side of the
chip Sa constituting  the lower layer and in the direction (direction Y)
perpendicular  



to the direction X. On the base substrate 4 in the vicinity of the
above-mentioned chips Sa, 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 Sa 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 base 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 23 30
September 2005 connection terminals 7, the test pads 8 and peripheries of
regions where these connection terminals 7 and test pads 8 are  arranged)
are covered with sealing resin 11 made of epoxy-based  resin or the like,
for example. Subsequently, the above-mentioned adapter 2 is  



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. 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
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 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) or alloy
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 is 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. 24 30 September 2005 Recessed portions 2a of the adapter 2
are formed by  bending both longitudinal ends of the adapter 2 such that the
recessed portions 2a have an approximately U-shaped cross  section.
Accordingly, the adapter 2 has a region which is  vacant to some extent in
the thickness direction thereof. The  



adapter 2 may be formed in a hollow shape. In this manner, according to this
embodiment, the adapter  2 is formed by bending a sheet of metal plate and
by forming  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
is 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  integrally formed with the above-mentioned
pawl portion 2a.  The support portion 2c has a function of a leaf spring
(resilient 25 30 September 2005 body) . The support portion 2c is formed in
a rectangular shape  in plane and is formed such that the support portion 2c
is  gradually bent from the front surface to the rear surface of  the
adapter 2 in cross section. That is, the support portion  2c is formed with
flexibility. In this manner, by providing  



the flexibility to the support portion 2c, the resiliency is  enhanced and,
at the same time, the durability of the support  portion 2c as the resilient
body can be enhanced. In this 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 the memory 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. In 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) is a side view of 26 30 September 2005 Fig. 8 (a), and
Fig. 8 (c) is a plan view of rear surfaces of  Fig. 8 (a) . Further, Fig. 9
(a) to 9 (c) show the above-mentioned  full-size memory card 50 for
comparison. Fig. 9 (a) is a plan  view of a front surface of the memory card
50, Fig. 9 (b) is  a side view thereof, Fig. 9 (c) is a plan view of a rear
surface  



thereof. Further, Fig. 10 (a) shows a cross section of a  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 2a 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 surface 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 27 30 September 2005 electronic device is also
available for the above-mentioned  large-sized electronic device for the
full-size memory card 50.  That is, it is possible to enhance the
versatility of the  half-size memory card 1. The pawl portion 2b of the
adapter 2 is firmly fitted  



into the inside of the groove portion 3b2 of the adapter pawl  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 possible
to surely connect  the memory card 1 to the adapter 2. Further, the adapter
mounting portion 3a of the memory card 1 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 portion 2c from the adapter  pawl
mounting portion 3b of the memory card 1. Accordingly,  the adapter 2 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 28 30 September 2005 time of mounting is of a size which
allows the insertion of a  finger of a person. Here, since the support
portion 2c has the  resiliency as mentioned above, the support portion 2c
returns  to the original shape when the adapter 2 is removed. Subsequently,
one example of a mold served for forming  



the cap 3 of the memory card 1 is explained. Fig. 11 is a  cross-sectional
view of a mold 15 and shows a cross section at  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. 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 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 15a 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 to such a constitution,
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 29 30 September
2005 particular mold structure. In this case, the manufacturing  cost is
pushed up. On the contrary, according to this  embodiment, by setting the
angles al to all and the like to  90, there arises no such drawback and the
caps 3 can be  manufactured on a mass production basis. Further, no  



particular mold structure is necessary. Accordingly, the  manufacturing cost
of the memory card 1 can be reduced. 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 upper mold
15b side for forming the outer front surface  of the cap 3. Then, at a
portion corresponding to the thickness  d6, a gate for filling resin which
has a most portion thereof  arranged at the lower mold i5a 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 15c 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 fill the cavity 15c with the resin.
Further, with 30 30 September 2005 respect to the thicknesses dS to d7, the
thickness d6 exhibits  the largest dimension. This setting is made to
improve the  ability of resin to be filled into the inside of the cavity 15c
from the gate. That is, when the thickness d6 is excessively  thin, it is
difficult to allow the resin to flow into the inside  



of the cavity 15c through the gate. Here, the thickness d5 is  set to
approximately 0.5 mm, for example. The thickness 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 I  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  semiconductor
device according to this embodiment is explained.  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 31 30 September 2005
substrate 4 in the state that chips 5a and the like are mounted  thereon)
which is used for assembling the half-size memory card  1 is directly used
as a full-size memory card 1A. That is,  portions of the memory cards 1, lA
which differ in a planar size  are shared in common. 



Since the most of the manufacturing cost of the memory  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, lA, 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 is
possible to largely reduce the  manufacturing cost of the memory cards 1,
1A. 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 32 30 September 2005 16 is mounted on the
full-size memory card 1A.  (Embodiment 2) Fig. 14 is a perspective view of a
semiconductor device  and an auxiliary piece of another embodiment of the
present  invention, Figs. 15(a) and 15(b) are perspective views showing  



appearances of a front surface side and rear surface side of  the
semiconductor device shown 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
33 30 September 2005 portions 3a, grooves 2a1 which allow the side face
portions of the above-mentioned adapter mounting portions 3a to enter also
to the side faces of the memory card 1 are partially formed. Also in this
case, as shown in Fig. 17, it is possible  to mount the adapter 2 on the
memory card 1 in a neatly arranged  



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- mentionedembodiment 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 34 30 September 2005 invention have originally found out in a
technique which the  inventors have studied is explained in conjunction with
Fig.  19 to Fig. 23. Fig. 19 and Fig. 20 respectively show plan views of a
front surface (part mounting surface) and a rear surface  



(external connection terminal forming surface) of the  above-mentioned base
substrate 4. The base substrate 4 is  formed in a rectangular shape in plane
and a chamfered portion  (third chamfered portion) 4a 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  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 l6b is formed in the rear
surface of  the cap 16 at the front face side of the memory card. This
groove 35 30 September 2005 16b is provided for mounting the base substrate
4 on the cap  16 and is formed such that the groove 16b occupies a region
extending from the vicinity of the distal end of the cap 16 to  a position
slightly ahead of a longitudinally half position of  the cap 16. The planar
shape and dimensions of the groove 16b  



are formed such that the planar shape is equal to the planar  shape of the
base substrate 4 and the planar dimensions 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, in the
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 l6bl. 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 16b, at  an outer periphery, a stepped portion
l6e 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 l6e 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
36 30 September 2005 grooves l6cl, 16c2 are formed. These card removing
grooves l6cl,  16c2 are grooves which perform functions similar to the
functions of card removing grooves 3c which have been explained  in the
previous embodiment 1 (See Fig. 1 and the like) . A depth  of the
rear-surface side groove portion 16c2 is set greater than  



a depth of the front-surface side card removing groove l6cl.  It may be
possible to provide only either one of these card  removing grooves l6cl,
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 is a
plan view of 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 37 30 September 2005
follows, for example. First of all, the memory card 1A is  mounted on a test
base in a state that the rear surface of the  memory card 1A faces an upper
surface of the test base. Here,  support members are interposed between the
rear surface of the  memory card 1A and the upper surface of the test base
at two  



positions in the vicinity of both longitudinal ends of the  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. In this state,
by applying a load  of a given quantity to the longitudinal center on the
front  surface of the memory card lA 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 lA
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 the memory 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 38 30 September 2005 of the groove 16b at
right angle being as a starting point.  Accordingly, in this embodiment, in
the full-size memory card in which the planar dimension of the base
substrate  occupies approximately one half of the planar dimension of the
cap, the structure which can enhance the above-mentioned  



bending rupture strength is proposed. To be more specific, the  structure
has a following 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
39 30 September 2005 cap 16 of this embodiment 4 differs in the shape of a
groove  (first groove) 16b which mounts the base substrate 4 therein  from
the previously-mentioned cap 16. Except for the above  constitution, the cap
16 of this embodiment 4 has the same  constitution as that of the cap 16
explained in conjunction with  



the above-mentioned embodiment 1, Fig. 21 and Fig. 22. That  is, in this
embodiment 4, with respect to the planar shape and  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  16b, the groove 16b has the same planar shape as
the base  substrate 4 and has the planar dimensions 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 chamfered 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
30 September 2005 of the cap 16, reinforcing portions 16h1, 16h2 having a
right-angled isosceles triangular shape are arranged in a state  that
right-angular portions are aligned with two corner  portions. These
chamfered portions 16b4, 16b5 exhibit a  chamfered amount smaller than that
of the chamfered portion 16a  



and have the same size and shape to form a right-and-left  symmetry each
other. Fig. 28 is a plan view of the rear surface of the full-size  memory
card lA after the base substrate 4 shown in Fig. 24 and  Fig. 25 is mounted
on the cap 16 shown in Fig. 26 and Fig. '17,  and Fig. 29 indicates a
cross-sectional 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 16b  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 16e 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 41 30 September
2005 cap 16 can be enhanced. Further, since the right-angled portions which
are liable to be subjected to stress  concentration can be eliminated by
providing the chamfered  portions 4b, 4c to the base substrate 4 and by
providing the  chamfered portions 16b4, 16b5 to the groove 16b, it is
possible  



to disperse the stress. Accordingly, in performing the bending  rupture
strength test, it is possible to prevent or suppress  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 1A. It has been found
that the full-size memory card lA of  this embodiment 4 is 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 30 September 2005 formed such that the
base substrate extends to a position close  to the back-face side of the
memory card and hence, the distance  of a conductive path from the back-face
side of the memory card  to the chip at the frontal side is short. On the
contrary, the  memory card 1A of this embodiment 4 is formed of the
insulating  



cap 16 which extends from the back face thereof to the  longitudinally
approximately half position and hence, the  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 IA, 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 lA 43 30 September 2005 shown in Fig. 23. In the
memory card 1A having such a structure,  it is understood that the bending
rupture strength is dropped  sharply and in a rectangular shape at a
boundary portion  (positions b3, b4) between the base substrate 4 and the
cap 16  which is disposed at the approximately longitudinal center of  



the cap 16. Here, symbols bl to b4 are given to indicate  positions for
facilitating 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 portion (positions b5, b6, b4) 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 lA. Subsequently, the definition on dimensions and the
like  of the full-size memory card lA 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 44 30 September 2005 lateral direction of the base substrate 4) X1 is
set smaller  than one half of the total length X2 in the longitudinal
direction of the cap 16 (X1 < X2/2). This setting is made so  as to enable
the common use of the base substrate 4 in both of  the full-size mode and
the half-size mode. That is, when the  



width X1 is set equal to or longer than one half of the total  length X2,
the base substrate cannot be used in the half-size  memory card 1 which has
been explained in conjunction with the  above-mentioned 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  16b4, 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 = Y1). Accordingly, an angle 0 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, Yl are approximately 2 mm,
for  example. Further, the length L2 of the chamfered portion 16a is  set
longer than the lengths X3, Yl (L2 > X3, Y1) . This is because  when the
lengths X3, Yl are set excessively large, the area of 45 30 September 2005
the base substrate 4 is made excessively small and hence, the  chip cannot
be mounted on the base substrate 4. The length L2  is set to 5.66 mm, for
example. Further, these lengths X3, Y1 are set larger than the  thicknesses
d8, d9, dlO (X3, Yl > d8, d9, dlO) . This is because  



when the lengths X3, Yl are set smaller than the thicknesses  d8 to d10, 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 dll of the cap 16. This thickness d11 is equal to  or more than
the thickness of d12 (dll ? d12) The thickness  d12 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  dil is approximately 1.4
mm, for example. The thickness d12  is equal to or less than 1.4 mm, for
example. The depth d13  is approximately 1.04 mm, for example, and the
thickness d14 46 30 September 2005 is approximately 0.28 mm, for example.
Subsequently, one example of a mold which is used for  forming the cap 16
for full-size use shown in Fig. 26 to Fig.  29 and the like is explained in
conjunction with Fig. 38. Fig.  38 is a cross-sectional view of the mold 15.
The structure of  



the mold 15 is substantially equal to that which has been  explained 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 substrate 4 of
this embodiment 4 is 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 47 30 September
2005 terminals 9 (see Fig. 25 and Fig. 28) are arranged) . The  relatively
large chip 5a for memory is arranged at a position  apart from the chamfered
portion 4a at the index side. On the  other hand, the relatively small chip
5b for controller is  arranged at a side close to the chamfered portion 4a
at the index  



side. Due to such an arrangement, it is possible to realize  a memory card
of large capacity having a compact configuration. In the above-mentioned
chip 5a for memory, a memory  circuit of a memory capacity of 16M, 32 bytes,
for example, is  formed. The chip Sa 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 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 memory, a plurality of
bonding pads 20a are  arranged along this one side. The chip Sa for memory
is mounted  such that one side on which a plurality of bonding pads 20a are
arranged is arranged at longitudinally 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
48 30 September 2005 5b for controller is mounted on the front surface of
the base  substrate 4 such that the long sides thereof are arranged
substantially parallel to one side along which a plurality of  bonding pads
20a of the chip 5a for memory are arranged. These  bonding pads 20b are
electrically connected to wiring on the  



front surface of the base substrate 4 through the bonding wires  6. Such an
arrangement of the chips Sa, Sb 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) . The
metal 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 where  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 49 30 September 2005
surface of the base substrate 4 during the assembling steps.  First of all,
a base substrate forming body 22 shown in Fig. 42 is prepared. A plurality
of base substrates 4 are  already connected to a frame body 22a of the base
substrate  forming body 22 by way of minute connecting portions 22b which  



are connected to two short-side centers of respective base  substrates 4. At
this stage, the frame body 22a, the connecting  portions 22b and the base
substrates 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  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 50 30 September 2005 4, the bonding pads 20a, 20b of the
chips 5a, 5b are electrically  connected to the wiring and the electrodes of
the base substrate  4 through the bonding wires 6 (step 102 in Fig. 41).
Then, as  shown in Fig. 45, in each base substrate 4, the chips 5a, 5b  and
the bonding wires 6 and the like are sealed using a transfer  



mold (step 103 in Fig. 41) . After completion of the above  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) Si 30 September 2005 and is fixed thereto by an adhesive
agent or the like (step 105B  in Fig. 41). In this manner, according to this
embodiment, two types  of memory cards 1, 1A of full size and half size can
be  manufactured using one base substrate 4. That is, the  



manufacturing steps and members for the full-size and half- size memory
cards 1, lA can be partially used in common and hence,  the manufacturing
steps can be 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  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. In 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 52 30 September 2005 of corner
portions of the groove 16b of the cap 16  correspondingly such that these
indentations and projections  16b7 can be snuggly fitted into the minute
indentations and  projections of the base substrate 4. These minute
indentations  and projections 4b, 16b7 are formed to have a left-and-right 



symmetry in F 9 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 53 30 September 2005 above-mentioned bending rupture
strength is explained. Fig. 49 is a plan view of a back surface of a
full-size  memory card 1A of this embodiment 6 and Fig. 50 is an enlarged  



plan view of a region Z2 in Fig. 49. Also in this embodiment  6, in the same
manner as the above-mentioned embodiment 5, in  the vicinity of corner
portions of the base substrate 4 and in  the vicinity of corner portions of
a groove 16b of a cap 16  corresponding to the base substrate 4, minute
indentations and  projections 4d, 16b7 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  explained 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 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.
(Embodiment 7) In this embodiment 7, in a full-size memory card in which 54
30 September 2005 the planar dimensions of the base substrate are set
approximately one half of the planar dimensions of the cap,  still another
modification having a structure which can enhance  



the above-mentioned bending rupture strength is explained. Fig. 51 is a plan
view of a back surface of a full-size  memory card 1A of this embodiment 7.
With respect to this  embodiment 7, on the base substrate 4, along a long
side which  is positioned at the longitudinally center side of the full-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 strength similar to the advantageous effects obtained  by the
above-mentioned embodiments 4 to 6. (Embodiment 8) In this embodiment 8, a
half-size memory card which uses 55 30 September 2005 the base substrate
shown in the previous embodiment 4 in  conjunction with Fig. 24 and Fig. 25
and the like is explained. Fig. 52 and Fig. 53 respectively show plan views
of a  



front surface and a rear surface of the half-size memory card  1 of this
embodiment 8. At a frontal face of a cap (second case  body) 3 of the memory
card 1, a corner of one corner portion  is eliminated thus forming the
above-mentioned chamfered  portion 3e at the index side. This chamfered
portion 3e is  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 is inserted into the above-mentioned
electronic device. With respect to the half-size memory card  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 56 30 September 2005 surface of the cap 3 in a
region apart from the chamfered portion  3e. This shallow groove 3f
constitutes a region to which a seal  which describes the content of
recorded data of the memory card  



1 or the like is laminated. Further, on the rear surface of the cap 3 of
this  embodiment 8, a groove (second groove) 3g having a planar shape  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  (first chamfered portions) 3g3,
3g4 are formed. The structure  (including the chamfered portions 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 size memory
card. Further, the mounting state of the base  substrate 4 on the groove 3g
is equal to the corresponding  mounting state which is explained in
conjunction with the 57 30 September 2005 above-mentioned embodiment 4.
Further, the above-mentioned  groove portion 3b2 formed on the rear surface
of the cap 3 also  functions as a catching or hooking groove when the memory
card  



1 is removed from the electronic device. (Embodiment 9) In this embodiment
9, an example which can cope with 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 a case in which the number of external  connection terminals in
the memory card I' 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  are
arranged, wherein these external connection terminals 9 are  arranged in two
rows partially. In both cases, this embodiment  9 can cope with the change
of the Standard of memory without  giving rise to any problem. 58 30
September 2005 (Embodiment 10) In this embodiment 10, 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,  still another
modification having a structure which can enhance  the above-mentioned
bending rupture strength is explained. Fig. 56 is a cross-sectional view of
a full-size memory  card 1A of this embodiment 10 and Fig. 57 is an enlarged
cross-sectional view of an essential part in Fig. 56. In this  embodiment
10, an eaves portion 16i is integrally formed on a  long side 16b2 of a
groove 16b of a cap 16. The eaves portion  16i may be extended 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 16i (that is, by
providing a  reinforcing member) , a recessed portion 16j is formed on a
side  face at the long side 16b2 of the groove 16b. By having a portion  of
a back-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 16j,  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 59 30 September 2005 the structure of
this embodiment 10 is adopted, it may be  unnecessary to provide chamfered
portions 16b4, 16b5 to the  groove 16b. However, it is possible to enhance
the bending  



rupture strength by providing the chamfered portions 16b4, 16b5.  Further,
in this case, the eaves portions 16i may be formed at  the chamfered
portions 16b4, 16b5. Although the invention which has been made by the
inventors has been specifically explained based on the  embodiments
heretofore, it is needless 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 60 30 September 2005 card incorporating other memory circuit such as
SRAM (Static  Random Access Memory) , FRAM (Ferroelectric Random Access
Memory) or MRAM (Magnetic Random Access Memory) Further, the  



present invention is also applicable to an IC (Integrated  Circuit) card
having no memory circuit. 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. 61 30 September 2005 Claims 1. A semiconductor device in which, on
a portion of a  resin-made case body applied to cover a part mounting
surface  of a substrate on which a semiconductor chip is mounted, a
mounting portion is formed having a projecting cross section  on which a
recessed portion of a metal-made auxiliary piece  



used for increasing a planar dimension of the case body is  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  recessed 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 62 30 September 2005 cross section at a face side opposite to the
front surface of  the case body. 6. A semiconductor device according to
claim 1,  wherein a groove portion is formed in the case body, the  groove
portion catching a pawl portion of the auxiliary piece  so as to fix the
auxiliary piece to the case body in a  



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 semiconductor 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. 63 30 September 2005 13. A semiconductor device according to claim 12,
wherein a thickness of a portion sandwiched by the mounting  portions having
the projecting cross section is set relatively  larger than a thickness of
the mounting portions. 



14. A semiconductor device according to claim 13,  wherein a groove portion
which catches a pawl portion of the  auxiliary piece and fixes the auxiliary
piece to the case body  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  semiconductor 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 claim
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. 64 30 September
2005 19. A method of manufacturing a semiconductor device  according to
claim 18, wherein a major portion of a gate which  constitutes a passage
when resin is allowed to flow into the  



cavity is formed at the lower mold side. 20. A method of manufacturing a
semiconductor device  according to claim 19, wherein a thickness of the
cavity  portion where the gate is positioned is set larger than 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 65
30 September 2005 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.
23. 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 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 longitudinal  direction of the case body. 66 30 September
2005 27. 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  



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. 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  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. 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. 67 30 September 2005 30. 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 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. 68 30 September 2005 33. 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, 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. 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 69 30 September 2005 wherein the plurality of semiconductor
chips are  arranged in the direction which crosses the longitudinal
direction of the case body. 



36. 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  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. 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  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. 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
70 30 September 2005 controlled by the controller circuit is formed on the
relatively large semiconductor chip. 39. A method of manufacturing a
semiconductor device  



comprising the steps of: (a) preparing a substrate forming body integrally
having a plurality of substrates therewith; (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: (fl) 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 71 30 September
2005 is set shorter than a total length in the longitudinal  direction of
the first case body; and (f2) mounting the substrate in the inside of the
first  



groove in a state that the part mounting surface faces the  first groove,
and the step (g) includes the steps of: (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 least a  portion of a side which is positioned at the center side of  the
first case body of each substrate. 72 30 September 2005 43. A method of
manufacturing a semiconductor device  according to claim 39, wherein in the
step (b), the plurality  of semiconductor chips are mounted so as to be
arranged in  



parallel along the longitudinal direction of each substrate. 44. 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, 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. 73
30 September 2005 46. A method of manufacturing a semiconductor device
according to claim 45, 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.  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 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 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. 74 


