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ADAPTER, MEMORY CARD, AND MEMORY 
CARD MODULE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

THIS APPLICATION ISA REISSUE OF US. PAT NO. 

7,314,388. 
THIS APPLICATION IS A US. NATIONAL PHASE 

APPLICATION OF PCT INTERNATIONAL APPLICA 
TION PCT/JP03/l3l40. 

TECHNICAL FIELD 

The present invention relates to an adapter to be attached to 
a memory card for changing the external shape such that it can 
be inserted into a memory card insertion section of speci?c 
type equipment, a memory card structured enabling it to be 
housed in the adapter, and a memory card module including 
the memory card and the adapter. 

BACKGROUND ART 

Recently, a small and light memory card incorporating a 
semicooductor memory has been developed. A memory card 
has various sizes. For example, an SD memory card Which has 
been recently developed has a size of a stamp (for example, 
see Japanese Laid-Open Publication No. 2001-134730). 

FIG. 12 shoWs a structure of a conventional memory card 
400. The memory card 400 may be, for example, an SD 
memory card. 

The memory card 400 includes a memory card body 41, a 
contact terminal 42, and a Write enable/ disable setting mem 
ber 50 included in a Write protect mechanism. 

The memory card body 41 incorporates a printed circuit 
board and a semiconductor memory. The semiconductor 
memory is provided on the printed circuit board. On a side 
surface of the memory card body 41, a notch portion 43 is 
formed. The notch portion 43 is formed, so that the memory 
card 400 is prevented from being erroneously inserted into a 
memory card insertion section of speci?c type equipment. 

In the memory card body 41, a projecting portion 44, step 
portions 45, a rib portion 46, recessed portion 48, and a notch 
portion 49 are further formed. 

The projecting portion 44 has a Width slightly smaller than 
the memory card body 41 and has a thickness greater than the 
memory card body 41. The step portions 45 are formed on 
side surfaces on both sides of the memory card body 41. Each 
of the step portions 45 has thickness D. The step portions 45 
are formed so as to ?t onto step portions formed inside a 
memory card insertion section of speci?c type equipment. 
When the memory card 400 is inserted into a memory card 
insertion section of speci?c type equipment, the step portions 
45 are guided With step portions formed inside a memory card 
insertion section of speci?c type equipment. In the rib portion 
46, a plurality of projecting portions are formed. 

The recessed portion 48 is formed on a side surface on one 
side of the memory card body 41 enabling it to ?t onto a 
projecting portion formed inside a memory card insertion 
section of speci?c type equipment. Since the recessed portion 
48 ?ts onto the projecting portion, the memory card 400 is 
prevented from being easily detached from the memory card 
insertion section of the speci?c type equipment. 
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2 
The notch portion 49 is formed on a side surface on one 

side of the memory card body 41. The notch portion 49 is 
formed on the side surface opposite to the side surface having 
the recessed portion 48 formed thereon. 
The Write enable/disable setting member 50 is ?tted into 

the notch portion 49 so as to be slidable With respect to the 
memory card body 41. The Write enable/disable setting mem 
ber 50 is arranged such that it is selected to be in either the ?rst 
position or the second position. At the ?rst position, a part of 
the Write enable/disable setting member 50 covers a part of 
the notch portion 49 . At the second position, a part of the Write 
enable/disable setting member 50 covers the other part of the 
notch portion 49. The Write protect mechanism sets Whether 
to enable or disable Writing of data into the semiconductor 
memory in accordance With the position of the Write enable/ 
disable setting member 50. The Write protect mechanism can 
mechanically set Whether to enable or disable Writing of data 
into the memory card in accordance With the position of the 
Write enable/disable setting member 50. The external shape 
of the Write enable/disable setting member 50 is formed sub 
stantially integral to the external shape of the memory card 
body 41. 
The contact terminal 42 is located on the printed circuit 

board incorporated in the memory card body 41 and electri 
cally connected to the semiconductor memory. The contact 
terminal 42 is formed so as to be electrically connected to a 
terminal portion of speci?c type equipment When the memory 
card 400 is inserted into a memory card insertion section of 
the speci?c type equipment. The contact terminal 42 is 
exposed to the outside of the memory card 400 from spaces 
between the plurality of projecting portions formed in the rib 
portion 46. 

Recent enhancement in integration and density of a semi 
conductor memory enables implementation of a memory card 
Which has a smaller size and a higher capacity compared to 
the conventional SD memory card and Which is adapted for 
multifunction. For example, a mini SD memory card Which is 
smaller than the conventional SD memory card has been 
implemented. 

In the case Where a memory card is miniaturized, compat 
ibility With other memory cards having different shapes 
becomes a problem. In order to address the problem of com 
patibility, various adapters have been proposed (see, for 
example, Japanese Laid-Open Publication Nos. 2000 
214970, 2001 -297307, and 2001-101356). For example, one 
type of adapter attaches to a memory card for changing the 
external shape such that it can be inserted into a memory 
insertion section of equipment adapted to a conventional SD 
memory card. 
On a side surface of a conventional SD memory card, a 

Write protect mechanism is provided. On a side surface of a 
SD memory card module including a mini SD memory card 
and an adapter, a Write protect mechanism must also be pro 
vided. However, a mini SD memory card should be thin, and 
should also have a small area. Thus, a Write protect mecha 
nism cannot be provided in a mini SD card. If a Write protect 
mechanism is provided in an adapter, there may be a restric 
tion in shape of the memory card to be housed in the adapter 
body. 
The objective of the present invention is to provide an 

adapter to be attached to a memory card for changing the 
external shape Without electrically setting Whether to enable 
or disable Writing of data into the memory card, a memory 
card structured enabling it to be housed in the adapter, and a 
memory card module including the memory card and the 
adapter. 
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DISCLOSURE OF THE INVENTION 
An adapter of the present invention is an adapter to be 

attached to a memory card for changing an external shape 
such that it can be inserted into a memory card insertion 
section of speci?c type equipment, comprising: an adapter 
body for de?ning a space housing the memory card; a Write 
protect mechanism including a Write enable/disable setting 
member Which is slidable With respect to the adapter body; 
and a terminal portion located in the adapter body, Which is 
formed so as to be electrically connected to a terminal portion 
of the memory card When the memory card is housed in the 
adapter body, Wherein the Write protect mechanism sets 
Whether to enable or disable Writing of data into the memory 
card in accordance With the position of the Write enable/ 
disable setting member, thereby achieving the above-de 
scribed objective. 
A notch portion may be formed on a side surface of the 

adapter body; the Write enable/disable setting member may 
be arranged such that either a ?rst position or a second posi 
tion is selected; a part of the Write enable/ disable setting 
member may cover a part of the notch portion at the ?rst 
position; and the part of the Write enable/ disable setting mem 
ber may cover the other part of the notch portion at the second 
position. 

The Write protect mechanism may be formed so as to 
protrude from a side surface on one side of the adapter body 
to an inner space of the adapter body. 
A terminal portion of the memory card may include N 

terminals; a terminal portion of the adapter may include M 
terminals Which is less than N; and the terminal portion of the 
adapter may be formed such that the predetermined M termi 
nals among N terminals included in the terminal portion of the 
memory card respectively contact With the M terminals 
included in the terminal portion of the adapter When the 
memory card is housed in the adapter body. 
A step portion may be provided in the adapter body, and the 

step portion may be formed enabling it to ?t onto a guide 
provided on at least a part of side surfaces on both sides of the 
memory card. 

The adapter body may be formed such that a part of the 
memory card is exposed from the adapter body When the 
memory card is housed in the adapter body. 
A memory card of the present invention is a memory card 

structured enabling it to be housed in an adapter, Wherein: the 
adapter has an adapter body for de?ning a space for housing 
the memory card and a Write protect mechanism for setting 
Whether to enable or disable Writing of data into the memory 
card; the Write protect mechanism is formed so as to protrude 
from a side surface on one side of the adapter body into an 
inner space of the adapter body; the memory card comprises 
a memory portion to Which data can be Written, and a terminal 
portion electrically connected to the memory portion; and a 
notch portion is formed on a side surface on one side of the 
memory card so as to conform to a shape of the Write protect 
mechanism of the adapter, thereby achieving the above-de 
scribed objective. 
A guide may be formed in at least a part of side surfaces on 

both sides of the memory card, and the guide may be formed 
enabling it to ?t onto a step portion formed inside the adapter 
body. 
A projecting portion maybe provided in at least part of at 

least one of inner side surfaces of the adapter body, and at 
least one of the side surfaces onboth sides of the memory card 
may be formed enabling it to ?t onto the projecting portion. 

The adapter body may be formed such that a part of the 
memory card is exposed from the adapter body When the 
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4 
memory card is housed in the adapter body, and a groove may 
be formed in a part of the memory card Which is exposed. 
A memory card module of the present invention is a 

memory card module comprising: an adapter to be attached to 
a memory card for changing an external shape such that it can 
be inserted into a memory card insertion section of speci?c 
type equipment; and the memory card, Wherein: the adapter 
comprises an adapter body for de?ning a space for housing 
the memory card, a Write protect mechanism including a Write 
enable/disable setting member Which is slidable With respect 
to the adapter body, and a terminal portion located in the 
adapter body, Which is formed so as to be electrically con 
nected to a terminal portion of the memory card When the 
memory card is housed in the adapter body; the Write protect 
mechanism sets Whether to enable or disable Writing data into 
the memory card in accordance With the position of the Write 
enable/disable setting member; the memory card housed in 
the adapter body comprises a memory portion to Which data 
can be Written, and a terminal portion electrically connected 
to the memory portion; and a notchpor‘tion is formed on a side 
surface on one side of the memory card so as to conform to a 

shape of the Write protect mechanism of the adapter, thereby 
achieving the above-described objective. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A shoWs a structure of an adapter 100 according to 
the embodiment of the present invention; 

FIG. 1B shoWs the inside of an adapter body 20; 
FIG. 2 shoWs a cross-section of the adapter 100 and a 

memory card 200; 
FIG. 3 shoWs the details of a Write protect mechanism 

including a Write enable/disable setting member 28; 
FIG. 4 shoWs a cross-section of the Write protect mecha 

nism including the Write enable/disable setting member 28; 
FIG. 5A shoWs the Write enable/disable setting member 28 

covering the left-hand side of a notch portion 27; 
FIG. 5B shoWs the Write enable/disable setting member 28 

covering the right-hand side of the notch portion 27; 
FIG. 6A shoWs a front vieW of a memory card 200 accord 

ing to the embodiment of the present invention; 
FIG. 6B shoWs a side surface on the contact terminal side of 

the memory card 200 according to the embodiment of the 
present invention; 

FIG. 6C shoWs a side surface on the side opposite to the 
contact terminal of the memory card 200 according to the 
embodiment of the present invention; 

FIG. 6D shoWs a left-hand side surface of the memory card 
200 according to the embodiment of the present invention; 

FIG. 6E shoWs a right-hand side surface of the memory 
card 200 according to the embodiment of the present inven 
tion; 

FIG. 7 shoWs an inner structure of the memory card 200; 
FIG. 8 shoWs a cross-sectional vieW of the memory card 

200; 
FIG. 9 shoWs a circuit structure of the memory card 200; 
FIG. 10A shoWs a structure of a memory card module 300 

including the adapter 100 and the memory card 200; 
FIG. 10B shoWs an A-A cross section along line A-A 

shoWn in FIG. 10A; 
FIG. 10C shoWs a B-B cross section along line B-B shoWn 

in FIG. 10A; 
FIG. 10D shoWs a C-C cross section along line C-C shoWn 

in FIG. 10A; 
FIG. 11 is an enlargement vieW of a circled portion E 

shoWn in FIG. 10B; and 



US RE42,41O E 
5 

FIG. 12 shows a structure of a conventional memory card 
400. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Hereinafter, the embodiments of the present invention Will 
be described With reference to the drawings. 
1. Adapter 

FIG. 1A shoWs a structure of an adapter 100 according to 
the embodiment of the present invention. The adapter 100 
attaches to a memory card 200 of the present invention for 
changing an external shape such that the memory card 200 
can be inserted into a memory card insertion section of equip 
ment adapted to a conventional memory card 400. The details 
of the memory card 200 of the present invention Will be 
described beloW. 

The adapter 100 includes an adapter body 20, a contact 
terminal 22, and a Write enable/disable setting member 28 
included in a Write protect mechanism. 
On a side surface of the adapterbody 20, a notch portion 23 

is formed. The notch portion 23 is formed, so that the adapter 
100 can be prevented from being erroneously inserted into a 
memory card insertion section of the equipment adapted to a 
memory card 400. 

In the adapter body 20, a notch portion 21, a projecting 
portion 24a, step portions 24b, a plurality of rib portions 25a, 
a recessed portion 26, and a notch portion 27 are further 
formed. 

The notch portion 21 is formed so that a part of the memory 
card 200 is exposed from the adapter body 20 When the 
memory card 200 is housed in the adapter body 20. 

The projecting portion 24a has a Width slightly smaller 
than the adapter body 20 and has a thickness greater than the 
adapter body 20. The step portions 24b are formed on side 
surfaces on both side of the adapter body 20. Each of the step 
portions 24b has thickness D. The step portions 24b are 
formed so as to ?t onto step portions formed inside a memory 
card insertion section of the equipment adapted to the 
memory card 400. When the adapter 100 is inserted into a 
memory card insertion section of the equipment adapted to 
the memory card 400, the step portions 24b are guided With 
step portions formed inside a memory card insertion section 
of the equipment adapted to the conventional memory card 
400. BetWeen the plurality of the rib portions 25a, a plurality 
of slits 25b are formed. 

The recessed portion 26 is formed on a side surface on one 
side of the adapter body 20 enabling it to ?t onto a projecting 
portion formed inside a memory card insertion section of the 
equipment adapted to a memory card 400. Since the recessed 
portion 26 ?ts onto the projecting portion, the adapter 100 is 
prevented from being easily detached from the memory card 
insertion section of the equipment adapted to a memory card 
400. 

The notch portion 27 is formed on a side surface on one 
side of the adapter body 20. The notch portion 27 is formed on 
the side surface opposite to the side surface having the 
recessed portion 26 formed thereon. 

The Write enable/disable setting member 28 is ?tted into 
the notch portion 27 so as to be slidable With respect to the 
adapter body 20. An external surface of the Write enable/ 
disable setting member 28 is formed substantially coplanar to 
an external surface of the adapter body 20. The details of the 
Write protect mechanism including the Write enable/disable 
setting member 28 Will be described beloW. 
The contact terminal 22 is located on the adapter body 20. 

The contact terminal 22 is formed so as to be electrically 
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6 
connected to a terminal portion of the equipment adapted to 
the memory card 400 When the adapter 100 is inserted into a 
memory card insertion section of the equipment adapted to 
the memory card 400. The contact terminal 22 is exposed to 
the outside of the adapter 100 from spaces betWeen the plu 
rality of slits 25b. The contact terminal 22 includes nine 
terminals (terminals 22a through 22d and terminals 22g 
through 22k). The details of the nine terminals (terminals 22a 
through 22d and terminals 22g through 22k) Will be described 
beloW. 
An external shape of the adapter 100 is substantially the 

same as the external shape of the memory card 400 except for 
the notch portion 21. 

FIG. 1B shoWs the inside of the adapter body 20. 
A housing section 29 is a space for housing the memory 

card 200 de?ned by the adapter body 20. The housing section 
29 is a space Which conforms to the external shape of the 
memory card 200. 

Inside the adapter body 20, a protruding portion 30, a step 
portion 31a, a step portion 31b, and a contact terminal 32 are 
provided. 
The protruding portion 30 shoWs a Write protect mecha 

nism formed so as to protrude from a side surface on one side 

of the adapter body 20 into an inner space of the adapter body 
20. The step portions 31a and 31b are formed so as to enable 
them to ?t onto guides provided on a memory card. 
The contact terminal 32 includes nine terminals (terminals 

32a through 32d and terminals 32g through 32k). The details 
of the nine terminals (terminals 32a through 32d and termi 
nals 32g through 32k) Will be described beloW. 

FIG. 2 shoWs a cross-section of the adapter 100 and the 
memory card 200. 
The contact terminal 22 is formed similarly to the contact 

terminal 42 included in the memory card 400. When the 
adapter 100 is inserted into a memory card insertion section of 
equipment adapted to a memory card 400, the contact termi 
nal 22 is electrically connected to a terminal portion of the 
equipment adapted to the memory card 400. The contact 
terminal 22 includes nine terminals (terminals 22a through 
22d and terminals 22g through 22k). 
When the memory card 200 is inserted into the adapter 

body 20, the contact terminal 32 is electrically connected to a 
contact terminal 5 included in the memory card 200. The 
contact terminal 5 includes eleven terminals (5a through 5k). 
The contact terminal 32 includes nine terminals (terminals 
32a through 32d and terminals 32 g through 32k). The interval 
betWeen the nine terminals (terminals 32a through 32d and 
terminals 32g through 32k) are set such that the terminals 32a 
through 32d and terminals 32g through 32k can be connected 
to the nine terminals other than terminals 5e and 5f (terminals 
5a through 5d and terminals 5g through 5k). 
The terminal 32a serves as one end of a metal terminal and 

terminal 22a serves as the other end of the terminal. Similarly, 
terminal 32x serves as one end of a terminal and terminal 22x 

serves as the other end of the terminal (herein, x:b, c, d, g, h, 
i, j, or k). 
The number of terminals included in the terminal portion 

of the memory card 200 is not limited to eleven, and the 
number of terminals included in the terminal portion of the 
adapter 100 is not limited to nine. As long as the terminal 
portion of the adapter is formed such that a predetermined M 
terminals among N terminals included in the terminal portion 
of the memory card respectively contact With M terminals 
included in the terminal portion of the adapter When the 
memory card is housed in the adapter body, the terminal 
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portion of the memory card may include N terminals and the 
terminal portion of the adapter may include M terminals 
Which is less than N. 
When the memory card 200 is inserted into the adapter 

body 20 and the adapter 100 is inserted into a memory card 
insertion section of the equipment adapted to the memory 
card 400, the contact terminal 5 included in the memory card 
200 is connected to the terminal portion of the equipment 
adapted to the memory card 400 via such metal terminals 
Without requiring a special conversion circuit or the like. 

The adapter 100 may include elastic metal ?ttings 39. The 
metal ?ttings 39 are ?tted into a side surface of the adapter 
body 20 so as to engage to a recessed portion 10a of the 
memory card 200. The details of the recessed portion 10a of 
the memory card 200 Will be described beloW. 

FIG. 3 shoWs the details of the Write protect mechanism 
including the Write enable/disable setting member 28. 

The Write enable/ disable setting member 28 Which is slid 
able With respect to the adapter body 20 is formed of an 
operation portion 28a, a detachment prevention portion 28b 
and a slidable contact portion 28c. The operation portion 28a 
is a slidable sWitch for manually sliding the Write enable/ 
disable setting member 28. The slidable contact portion 28c 
connects the operation portion 28a and the detachment pre 
vention portion 28b and also contacts and slides With respect 
to an elastic guide 33. On the elastic guide 33, a projecting 
portion 33a is formed. 

FIG. 4 shoWs a cross-section of the Write protect mecha 
nism including the Write enable/disable setting member 28. 
A groove 35 is formed in a loWer portion 20a of the adapter 

body 20.A groove 34 is formed betWeen an upper portion 20b 
of the adapter body 20 and the elastic guide 33. The detach 
ment prevention portion 28b is ?tted into the groove 34 and 
the groove 35 so as to be slidable. 

In the elastic guide 33, a projecting portion 33a is formed at 
substantially the center of the elastic guide 33. The projecting 
portion 33a serves as an engagement portion to stop sliding of 
the Write enable/ disable setting member 28 With respect to the 
elastic guide 33. The slidable contact portion 28c slides over 
the projecting portion 33a and then is stopped at one side of 
the notch portion 27. The projecting portion 33a enables both 
creating a tactile feeling When the Write enable/ disable setting 
member 28 slides and stopping the Write enable/disable set 
ting member 28. The tactile feeling can be adjusted by vary 
ing the degree of a protuberance of the projecting portion 33a. 

The Write enable/disable setting member 28 is arranged 
such that it is selected to be in either the ?rst position or the 
second position. At the ?rst position, a part of the Write 
enable/disable setting member 28 covers a part of the notch 
portion 27. At the second position, a part of the Write enable/ 
disable setting member 28 covers another part of the notch 
portion 27. An operation to change the position of the Write 
enable/disable setting member 28 is performed by pinching 
the operation portion 28a With ?ngers and sliding the opera 
tion portion 28a right and left. The Write protect mechanism 
sets Whether to enable or disable Writing of data into a semi 
conductor memory in accordance With the position of the 
Write enable/disable setting member 28. The Write protect 
mechanism can mechanically set Whether to enable or disable 
Writing of data into a memory card in accordance With the 
position of the Write enable/disable setting member 28. 

FIG. 5A shoWs the Write enable/disable setting member 28 
covering the left-hand side of the notch portion 27. 
By sliding the Write enable/disable setting member 28 to 

the left, the slidable contact portion 28c slides over the pro 
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8 
jecting portion 33a of the elastic guide 33. The Write enable/ 
disable setting member 28 covers the left-hand side of the 
notch portion 27. 

FIG. 5B shoWs the Write enable/disable setting member 28 
covering the right-hand side of the notch portion 27. 
By sliding the Write enable/disable setting member 28 to 

the right, the slidable contact portion 28c slides over the 
projecting portion 33a of the elastic guide 33. The Write 
enable/disable setting member 28 covers the right-hand side 
of the notch portion 27. 
By visually checking Which side of the notch portion 27 is 

covered by the Write enable/disable setting member 28, 
Whether to enable or disable Writing of data can be deter 
mined. 
On both comers of the operation portion 28a, step portions 

28d are formed. Thus, small recessed portions can be formed 
betWeen the upper portion 20b of the adapter body 20 and the 
operation portion 28a. The small recessed portions alloW the 
?ngers or nails to readily hook them. 

In an example shoWn in FIGS. 1A and 1B, the adapterbody 
20 serves as an “adapter body for de?ning a space for housing 
a memory card”. The notch portion 27 and the Write enable/ 
disable setting member 28 serves as a “Write protect mecha 
nism including a Write enable/disable setting member Which 
is slidable With respect to the adapter body”. The contact 
terminal 22 and the contact terminal 32 serve as a “terminal 
portion located on the adapter body, Which is formed so as to 
be electrically connected to a terminal portion of a memory 
card When the memory card is housed in the adapter body”. 
HoWever, the adapter 100 is not limited to the example shoWn 
in FIGS. 1A and 1B. The adapter 100 may have any structure 
as long as it has the functions of eachportion described above. 

According to the adapter of the present invention, the Write 
protect mechanism sets Whether to enable or disable Writing 
of data into a memory card in accordance With the position of 
the Write enable/disable setting member. Therefore, Whether 
to enable or disable Writing of data into a memory card can be 
mechanically set. As a result, the external shape of a memory 
card can be changed Without electrically setting Whether to 
enable or disable Writing of data into a memory card. 
2. Memory Card 

FIG. 6A shoWs a front vieW of the memory card 200 
according to the embodiment of the present invention. 
The memory card 200 includes a case 1 and the contact 

terminal 5. The case 1 includes a loWer side case 2 and an 

upper side case 3 (see FIG. 8). 
When the memory card 200 is inserted into predetermined 

equipment, the contact terminal 5 is electrically connected to 
a connection portion of the predetermined equipment. The 
contact terminal 5 includes eleven terminals (terminals 5a 
through 5k). The contact terminal 5 is provided near a front 
edge 1a of the memory card 200 and is located on a substrate 
4 (see FIG. 8) Which is slightly loWer than a surface of a planar 
portion of the memory card 200. The contact terminal 5 is 
exposed at WindoW portion 2a formed on a front side of the 
loWer case 2. 
Among the eleven terminals 5a through 5k, nine terminals 

other than the terminals 5e and 5f have similar functions as the 
contact terminal 42 of the memory card 400. The terminals 5e 
and 5f are terminals for adding functionality Which the 
memory card 400 does not have. 
The terminals 5e and 5f for adding functionality cooperate 

With the terminals 5a through 5d and the terminals 5 g through 
5k, and extension LSI 8 to perform operation to add function 
ality of the memory card 200 Which Will be described beloW. 
On side surface of one side of the memory card 200, the 

notch portion 9 is formed so as to conform to the shape of the 
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Write protect mechanism of the adapter 100. The notch por 
tion 9 is formed so that the front edge 1a is shorter than a rear 
edge 1b and the front edge 1a is biased to one side. 

In the memory card 200, the notch portion 9, the recessed 
portion 10a, a recessed portion 10b, a guide 11a, a guide 11b 
and a groove 12 are formed. 

The notch portion 9 may serve for detection of an errone 
ous insertion of the memory card 200. The notch portion 9 is 
formed at a front portion of the memory card 200. When the 
memory card 200 is attempted to be inserted into the adapter 
100 in an opposite direction, corners of the front portion 
Which docs not have the notch portion 9 abut the protruding 
portion 30 formed inside the adapter body 20, and thus the 
memory card 200 cannot be inserted into the adapter 100 
securely. 
The recessed portions 10a and 10b are formed so as to be 

able to be engaged to the elastic metal ?ttings 39 having 
projecting portions formed on the inner side surface of the 
adapter body 20. The elastic metal ?ttings 39 are ?tted into a 
side surface of the adapter body 20. When the memory card 
200 is inserted inside the adapter body 20, corresponding 
recessed portion 10a or 10b is engaged With the elastic metal 
?ttings 39 to maintain the insertion state. 

The guides 11a and 11b are provided on side surfaces on 
both sides of the memory card 200 in the front portion. The 
guide 11a is formed enabling it to ?t onto the step portion 31a 
formed inside the adapter body 20. The guide 11b is formed 
enabling it to ?t onto the step portion 31b formed inside the 
adapter body 20. The guides 11a and 11b function to press the 
memory card 200 to the contact terminal 32 of the adapter 
100. 
When the memory card 200 is inserted into the adapter 

body 20, the guide 11a ?ts onto the step portion 31a and the 
guide 11b ?ts onto the step portion 31b. The memory card 200 
is guided such that the contact terminal 5 securely contacts 
With the contact terminal 32. 

The groove 12 is formed in a part of the memory card 
exposed from the adapter body 20 When the memory card 200 
is housed in the adapter body 20. For example, the groove 12 
is formed near the rear edge 1b and on a surface of the upper 
case 3 ofthe memory card 200. 
When the memory card 200 is inserted into the adapter 

body 20, it is possible to hook the ?nger nails on the groove 12 
for removing the memory card 200 from the adapter body 20. 
A portion in Which the notch portion 9 is formed is not 

limited to a front portion of the memory card 200. The notch 
portion 9 may be formed anyWhere as long as it avoids the 
portion Where the Write protect mechanism is provided in the 
adapter 100. 
A portion in Which the guides 11a and 11b are provided is 

not limited to the front portion on the side surfaces on both 
sides of the memory card 200. The guides 11a and 11b may be 
provided in at least a part of the side surfaces on both sides of 
the memory card 200 as long as they function to press the 
memory card 200 to the contact terminal 32 of the adapter 
100. 

In the memory card of the present invention, a notch por 
tion is formed on a side surface on one side of the memory 
card so as to conform to the Write protect mechanism of the 
adapter. Therefore, the memory card of the present invention 
may be housed in the adapter so as to avoid the portion Where 
the Write protect mechanism is formed so as to protrude from 
the side surface on one side of the adapter body into an inner 
space of the adapter body. As a result, the memory card of the 
present invention is housed in the adapter securely. 

FIG. 6B shoWs a side surface on the contact terminal side of 
the memory card 200 according to the embodiment of the 
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10 
present invention. FIG. 6C shoWs a side surface on the side 
opposite to the contact terminal of the memory card 200 
according to the embodiment of the present invention. FIG. 
6D shoWs a left-hand side surface of the memory card 200 
according to the embodiment of the present invention. FIG. 
6E shoWs a right-hand side surface of the memory card 200 
according to the embodiment of the present invention. 

FIG. 7 shoWs an inner structure of the memory card 200. 
The memory card 200 further includes the substrate 4, a 

semiconductor memory 6 composed of a ?ash memory and so 
on, a controller LSI 7 of the memory card 200, and an exten 
sion LSI 8 including a functionality adding circuit. The con 
tact terminal 5, the semiconductor memory 6, the controller 
LSI 7, and the extension LSI 8 are mounted on the substrate 4 
by soldering or the like. The contact terminal 5, the semicon 
ductor memory 6, the controller LSI 7, and the extension LSI 
8 are connected to each other by Wiring. The substrate 4 has a 
multilayer structure. As required by the circuit structure, 
other chip components are appropriately mounted. 

FIG. 8 shoWs a cross-sectional vieW of the memory card 
200. 
The loWer case 2 and the upper case 3 form the case of the 

memory card 200. A side Wall portion 2b having a projecting 
rib shape Which is formed around the periphery of the loWer 
case 2 and a side Wall portion 3a having a projecting rib shape 
Which is formed around the periphery of the upper case 3 are 
?xed With an adhesive or by Welding. The substrate 4 is 
adhered on an inner surface of the loWer case 2. 
The contact terminal 5 located on the substrate 4, Which is 

opposite to a surface on Which the semiconductor memory 6 
is mounted, is exposed at the Window portion 2a formed in the 
loWer case 2. 

FIG. 9 shoWs a circuit structure of the memory card 200. 
The memory card 200 further includes a memory 13, a 

controller 14, an authentication circuit 15, an interface circuit 
16 and an electronic card function section 17. 
The memory 13 is included in the semiconductor memory 

6. The memory 13 includes a non-volatile data storage portion 
composed of a ?ash memory and an on, Which can be read, 
Written, and erased and can maintain stored contents When the 
poWer is shut off, and a storage portion Which is randomly 
accessible. 
The controller 14 is included in the controller LSI 7. The 

controller 14 performs control of accesses such as read, Write, 
erase or the like to the data storage portion of the memory 13. 
The authentication circuit 15 performs mutual authentica 

tion With the equipment to Which the memory card is mounted 
via the controller 14 and noti?es the controller 14 of the 
results. 
The interface circuit 16 is located betWeen the contact 

terminal 5 and the controller 14 and performs input and output 
of data and control signal. 
The electronic card function section 17 performs electronic 

banking and the like. The controller 14 controls the electronic 
card function section 17. 
The contact terminal 5 connected to the interface circuit 16 

can be divided into terminal groups 5m and 5n. The terminal 
group 5n includes the functionality adding terminals 5e and 
5f. The terminal group 5m includes the other nine terminals. 
The terminal group 5m serves as a terminal having func 

tions similar to a speci?c memory card. The controller. 14 
permits the equipment to access an authentication area in the 
memory 13 based on mutual authentication by the authenti 
cation circuit 15. 
The memory card 200 has functions as a semiconductor 

memory card preferable for protection of copyright of data. 
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The structure and the functions of the memory card 200 are 
similar to those of the memory card 400. 
The memory card 200 has an electronic card function as a 

functionality adding function in addition to the functions of 
the memory card 400 With the electronic card function section 
17 and the terminal group 5n. 

Providing the functionality adding terminals 5e and 5f 
enables input and output of unique information as an interface 
for the electronic card function section 17. One of such func 
tions is a non-contact electronic card function. With such a 
structure, a function Which enables storage, reading, authen 
tication and the like of information Without providing a poWer 
supply to the memory card 1 is possible. 

For example, When the memory card 200 is used for off-site 
electronic card banking, objects to be connected to the func 
tionality adding terminals 5e and 5f of the terminal group 5n 
are equipment With the memory card 200 mounted thereto, a 
coupler provided in a holder, or an antenna. A data signal 
generated at the ho st equipment end is received by the coupler 
or the antenna. The necessary information is received by the 
electronic card function section 17 from the received signal, 
and the necessary information is processed. The coupler or 
antenna transmits/receives data signals betWeen the host 
equipment end and the memory card 200 Without direct con 
tact. 

The electronic card function section 17 is provided on the 
memory card 200, and data signals are transmitted/received 
via the terminal group 5m. With such structure, the memory 
card 200 has contact-type electronic card functions. By con 
trolling the electronic card function section 17 by the control 
ler 14 and inputting/ outputting data via the terminal group 5m 
so that the memory card 200 has multifunction or combined 
function, the memory card 200 can address an added func 
tionality by the electronic card function section 17. 

In embodiments shoWn in FIGS. 6A and 7, the semicon 
ductor memory 6 included in the memory card 200 Which 
may be inserted into predetermined equipment and used 
serves as a “memory section to Which data can be Written”. 
The contact terminal 5 serves as a “terminal portion electri 
cally connected to the memory section”. The notch portion 9 
serves as a “notch portion formed so as to conform to the 
shape of the Write protect mechanism of the adapter”. HoW 
ever, the memory card 200 is not limited to that shoWn in 
FIGS. 6A and 7. The memory card 200 may have any struc 
ture as long as it has the functions of each part as described 
above. 
3. Memory Card Module 

FIG. 10A shoWs a structure of a memory card module 300 
including the adapter 100 and the memory card 200. 

FIG. 10B shoWs an A-A cross section along line A-A 
shoWn in FIG. 10A. FIG. 10C shoWs a B-B cross section 
along line B-B shoWn in FIG. 10A. FIG. 10D shoWs a C-C 
cross section along line C-C shoWn in FIG. 10A. 
When the memory card 200 is inserted into the adapter 

body 20, the memory card 200 is inserted from the insertion 
section of the housing portion 29 to reach the inner edge of the 
housing portion 29. Thus, the adapter 100 and the memory 
card 200 are integral. When the memory card 200 is inserted 
into the adapterbody 20, it can be inserted into a memory card 
insertion section of the equipment adapted to the memory 
card 400. It is also possible to input/output data. 
When the memory card module 300 is used, even though 

the memory card 200 has the functionality adding terminals 
5e and 5f, the memory card 200 can perform similar functions 
and operations as those of the memory card 400 by utiliZing 
terminals other than the functionality adding terminals 5e and 
5f of the memory card 200. The functionality adding portion 
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Will not be affected in this case, and it is not necessary to 
provide a conversion circuit or the like in the adapter body 20. 
In this Way, the memory card 200 and the memory card 400 
are compatible. 
When the memory card 200 is inserted into the adapter 

body 20, the groove 12 formed near the rear edge of the 
memory card 200 is exposed from the notch portion 21 
formed in an inlet edge portion of the housing portion 29. 
Therefore, the memory card 200 can be easily removed from 
the adapter body 20. 
As described above, the adapter 100 may include elastic 

metal ?ttings 39. The elastic metal ?ttings 39 are ?tted into a 
side surface of the adapter body 20 so as to engage the 
recessed portion 10a of the memory card 200. 

In the case Where the memory card 200 is used by itself, it 
Will be a memory card Which is alWays reWritable. HoWever, 
in the case Where the memory card module 300 is used, it is 
possible to set to a state Which disables Writing by sliding the 
Write enable/disable setting member 28 thereby setting 
Whether to enable or disable Writing. In the case Where the 
memory card module 300 is inserted into the memory card 
insertion section of the equipment adapted to the memory 
card 400, data Written into the memory card 200 can be 
protected readily and securely. 
The details of (1) the adapter, (2) the memory card, and (3) 

the memory card module are described above. 
Hereinafter, a gap betWeen the adapter body 20 and the 

memory card 200 Will be described. 
FIG. 11 is an enlargement vieW of the circled portion E 

shoWn in FIG. 10B. 
In FIG. 11, lengthA indicating the thickness of the adapter 

body 20 is 2.1 mm, length A1 indicating the thickness of the 
step portion of the adapter body 20 is 1.4 mm, length A2 
indicating the thickness of the projecting portion of the 
adapter body 20 is 0.7 mm, length B indicating the thickness 
of the memory card 200 is 1.4 mm, length D1 indicating the 
thickness of a loWer Wall surface 37 of the adapter body 20 is 
0.2 mm, length D2 indicating the thickness of an upper Wall 
surface 38 of the adapter body 20 is 0.2 mm, length H1 
indicating a gap betWeen the inner surface of the loWer Wall 
surface 37 of the adapter body 20 and the memory card 200 is 
0.2 to 1.5 mm, and length H2 indicating a gap betWeen the 
inner surface of the upper Wall surface 38 of the adapter body 
20 and the memory card 200 is 0.1 to 1.5 mm. 

In the case Where the guide 11a is not formed in the 
memory card 200, the memory card 200 is pressed by the 
terminal 32 With a pressure P1 and the upper Wall surface 38 
is pressed against the memory card 200. Thus, the upper Wall 
surface 38 having a thickness of length D2 may deform. As a 
result, a problem that a normal contact pressure of the termi 
nal 32 cannot be maintained occurs. 

In the case Where the guide 11a is formed in the memory 
card 200, even When the contact pressure P1 of the contact 
terminal 32 is applied to the memory card 200, the memory 
card 200 does not press the upper Wall surface 38. This is 
because the guide 11a of the memory card 200 is supported by 
the step portion 31a of the adapter body 20 and the length H2 
is maintained. Thus, the deformation of the upper Wall surface 
38 can be prevented. As a result, a normal contact pressure of 
the terminal 32 can also be maintained. 
The requirement for the step portion 11a of the memory 

card 200 to be supported by the step portion 31a of the adapter 
body 20 is that the difference (A-B) betWeen the length B 
indicating the thickness of the memory card 200 and the 
length A indicating the thickness of the adapter body 20 and 
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the length (D1+D2) indicating total thickness of both planar 
portions of adapter case are in the following relationship: 

The length H1 may be the same as the length H2. Further, 
the length D1 and the length D2 may vary. The length A, 
lengthA1, lengthA2 and length B are predetermined based on 
speci?cation of a memory card, and cannot be varied. 
The present invention has been illustrated by using the 

preferable embodiments of the present invention. However, 
the present invention should not be construed with limitation 
to such embodiments. It is understood that the scope of the 
present invention should be construed only from the claims. It 
is understood that, based on the descriptions regarding the 
speci?c preferable embodiments, those skilled in the art can 
carry out the scope of the descriptions as described herein and 
also the scope equivalent thereto based on the common tech 
nical knowledge. It is understood that the patents, patent 
applications, and other documents cited herein should be 
herein incorporated as a reference as if the contents thereof 
are speci?cally described herein. 

INDUSTRIAL APPLICABILITY 

According to the adapter of the present invention, a write 
protect mechanism set whether to enable or disable writing of 
data into a memory card in accordance with a position of a 
write enable/disable setting member. Thus, it is possible to 
mechanically set whether to enable or disable writing of data 
into a memory card. As a result, the external shape of a 
memory card can be changed without electrically setting 
whether to enable or disable writing of data into a memory 
card. 

According to the memory card of the present invention, a 
notch portion is formed so as to conform to a shape of a write 
protect mechanism of an adapter on a side surface on one side 
of the memory card. Thus, the memory card of the present 
invention can be housed in the adapter so as to avoid the 
portion where the write protect mechanism is formed so as to 
protrude from a side surface on one side of an adapter body 
into an inner space of the adapter body. When the memory 
card of the present invention is attempted to be inserted in an 
opposite direction, the memory card cannot avoid the portion 
where the write protect mechanism is provided. Thus, it is 
possible to prevent the memory card from being erroneously 
inserted into the adapter. 

The invention claimed is: 
[1 . An adapter to be attached to a memory card tor changing 

an external shape such that it can be inserted into a memory 
card insertion section of speci?c type equipment, comprising: 

an adapter body for de?ning a space housing the memory 
card; 

a write protect mechanism including a write enable/ disable 
setting member which is slidable with respect to the 
adapter body; and 

a terminal portion located in the adapter body, which is 
formed so as to be electrically connected to a terminal 
portion of the memory card for the input and output of 
data when the memory card is housed in the adapter 
body and electrically connected to a terminal portion of 
the memory card insertion section when the adapter is 
inserted into the memory card insertion section, 

wherein the write protect mechanism sets whether to 
enable or disable writing of data into the memory card in 
accordance with the position of the write enable/disable 
setting member; 
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a notch portion is formed on a side surface on one side of 

the memory card so as to conform to a shape of the write 
protect mechanism of the adapter.] 

[2. An adapter according to claim 1, wherein: 
a notch portion is formed on a side surface of the adapter 

body; 
the write enable/disable setting member is arranged such 

that either a ?rst position or a second position is selected; 
a part of the write enable/ disable setting member covers a 

part of the notch portion at the ?rst position; and 
the part of the write enable/disable setting member covers 

the other part of the notch portion at the second posi 
tion.] 

[3. An adapter according to claim 1, wherein the write 
protect mechanism is formed so as to protrude from a side 
surface on one side of the adapterbody to an inner space of the 
adapter body.] 

[4. An adapter according to claim 1, wherein: 
a terminal portion of the memory card includes N termi 

nals; 
a terminal portion of the adapter includes M terminals 

which is less than N; and 
the terminal portion of the adapter is formed such that the 

predetermined M terminals among N terminals included 
in the terminal portion of the memory card respectively 
contact with the M terminals included in the terminal 
portion of the adapter when the memory card is housed 
in the adapter body.] 

[5. An adapter according to claim 1, wherein a step portion 
is provided in the adapter body, and the step portion is formed 
enabling it to ?t onto a guide provided on at least a part of side 
surfaces on both sides of the memory card] 

[6. An adapter according to claim 1, wherein the adapter 
body is formed such that a part of the memory card is exposed 
from the adapter body when the memory card is housed in the 
adapter body.] 

[7. An adapter according to claim 1, wherein: 
the terminal portion located in the adapterbody electrically 

connects the memory card to the memory card insertion 
section of the speci?c type equipment] 

[8.A memory card structured enabling it to be housed in an 
adapter, wherein: 

the adapter has an adapter body for de?ning a space for 
housing the memory card and a write protect mechanism 
for setting whether to enable or disable writing of data 
into the memory card; 

the write protect mechanism is formed so as to protrude 
from a side surface on one side of the adapter body into 
an inner space of the adapter body; 

the memory card comprises 
a memory portion to which data can be written, and 
a terminal portion electrically connected to the memory 

portion; and 
a notch portion is formed on a side surface on one side of 

the memory card so as to conform to a shape of the write 
protect mechanism of the adapter.] 

[9.A memory card according to claim 8, wherein a guide is 
formed in at least a part of side surfaces on both sides of the 
memory card, and the guide is formed enabling it to ?t onto a 
step portion formed inside the adapter body.] 

[10. A memory card according to claim 8, wherein a pro 
jecting portion is provided in at least part of at least one of 
inner side surfaces of the adapter body, and at least one of the 
side surfaces on both sides of the memory card is formed 
enabling it to ?t onto the projecting portion] 

[11. A memory card according to claim 8, wherein the 
adapter body is formed such that a part of the memory card is 






