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ABSTRACT

A card type mnput/output interface device includes a first
connection part for transferring data between a main body of
an electronic device and the card type input/output interface
device, a second connection part which 1s coupled to the first
connection part and transfers data between an external
device and the card type input/output interface device, and
a card supporting the first and second connection part. The
first connection part 1s accommodated in the main body
when the card type input/output interface device 1s mserted
into a slot provided in the main body.

51 Claims, 11 Drawing Sheets
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CARD TYPE INPUT/OUTPUT INTERFACE
DEVICE AND ELECTRONIC DEVICE USING
THE SAME

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to a card type
input/output interface device, which couples a main body of
an electronic device system and an external or peripheral
device with each other.

2. Description of the Prior Art

As 1s well known, advances 1n the semiconductor tech-
nology bring about down-sizing of various electronic device
systems. An IC (Integrated Circuit) memory card was cre-
ated under the above circumstances. An IC memory card,
which functions as an external storage device, 1s mserted
into a slot of the main body of an electronic device system.
Normally, a small-scale electronic device system, such as a
laptop computer, has a connector for connecting 1t to exter-

nal devices such as a printing machine and a modem. There
1s currently a need for further down-sizing and for cost
reducing of such electronic device systems.

An IC memory card comprises integrated volatile memo-
ries and/or mtegrated nonvolatile memories mounted on a
card. Examples of the integrated volatile memories are an
SRAM (Static Random Access Memory) or a DRAM
(Dynamic Random Access MemOry), and examples of the
integrated non-volatile memory are a mask ROM (Read
Only Memory) and an EEPROM (Electrically Erasable
Programmable Read Only Memory). If 12 IC memories,
cach having a storage capacity of 64 kbits, are mounted on
a card, an IC memory card having a storage capacity of 768
kbits will be formed. Hence, 1t 1s easy to form an IC memory
card having a storage capacity of a few megabits to tens of
megabits by mounting, on the card, a plurality of IC
memories, each memory having a storage capacity of few
megabits on a chip. An IC card has been practically used in
which a processor 1s formed integrally with IC memories.
Such an IC card has the function of processing data. This IC
card 1s also called a smart card or an intelligent card.

The external dimensions of IC memory cards or IC cards
are 85.6x54.0x3.3 [mm], for example. These cards are
inserted 1nto slots of electronic device systems, such as word
processors and personal computers. In the state where the
cards are inserted into the slots, the cards make electric
connections with mternal buses or registers provided 1n the
clectronic device systems. These electric connections can be
made by means of direct contact structures or non-contact
structures.

Nowadays, small-scale electronic device systems use IC
memory cards as replaceable external storage devices.
Further, external or peripheral electronic device systems
which are not always used together with the main body are
clectrically connected to the main body via a connector
formed on, for example, a sidewall(s) of the main body. The
use of the above connector mounted on the sidewall of the
main body prevents down-sizing of electronic device sys-
tems.

SUMMARY OF THE INVENTION

It 1s a general object of the present invention to provide a
card type input/output interface device 1n which the above
disadvantages are eliminated.
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A more specific object of the present invention 1s to
facilitate down-sizing of the main body of an electronic

device system by means of a card type input/output interface
device, which 1s 1inserted 1nto a slot formed 1n the main body.

The above objects of the present mnvention are achieved
by a card type input/output imnterface device comprising: first
connection means for transferring data between a main body
of an electronic device and the card type input/output
interface device; second connection means, coupled to the
first connection means, for transferring data between an
external device and the card type input/output interface
device; and a card supporting the first and second connection
means. The first connection means 1s accommodated 1n the
main body when the card type input/output interface device
1s 1nserted into a slot provided in the main body.

Another object of the present invention 1s to provide an
clectronic device system using the above card type input/
output interface device.

This object of the present invention i1s achieved by an
clectronic device system comprising: a main body of the
clectronic device system, the main body comprising a slot;
a card type imput/output interface device inserted into the
slot; and an external device. The card type input/output
interface device comprises: first connection means for trans-
ferring data between the main body and the card type
input/output 1nterface device; second connection means,
coupled to the first connection means, for transferring data
between an external device and the card type input/output
interface device; and a card supporting the first and second
connection means, the first connection means being accom-
modated 1n the main body when the card type input/output
interface device 1s inserted 1nto the slot provided 1n the main
body. The main body comprises third connection means,
coupled to the first connection means, for coupling the main
body and the card type input/output interface device with
cach other. The external device comprises fourth connection
means, coupled to the second connection means, for cou-
pling the card type input/output interface device and the
external device with each other.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features and advantages of the present
invention will become more apparent from the following
detailed description when read 1 conjunction with the
accompanying drawings, in which:

FIG. 1 1s a perspective view of a first embodiment of the
present 1nvention;

FIGS. 2A and 2B are block diagrams of the first embodi-
ment of the present mmvention 1n more detail;

FIG. 3A 1s a block diagram of a card type input/output
interface device shown i FIGS. 2A and 2B;

FIG. 3B 1s a block diagram of an external device shown
i FIGS. 2A and 2B;

FIGS. 4A through 4D are diagrams showing an antenna
used 1n disclosed embodiments of the present mnvention;

FIG. 5 1s a block diagram of a second embodiment of the
present 1nvention;

FIG. 6A 1s a block diagram of the card type mput/output
interface device used in the second embodiment of the

present 1nvention;

FIG. 6B 1s a block diagram of an external device used 1n
the second embodiment of the present invention;

FIG. 7A 1s a perspective view of a third embodiment of
the present invention;

FIG. 7B 1s a perspective view of a variation of the
structure shown 1n FIG. 7A;
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FIG. 7C 1s a perspective view of a variation of the
structure shown 1 FIG. 7B;

FIG. 8 1s a block diagram of the card type input/output
interface device of the third embodiment of the present
mvention;

FIGS. 9A through 9C are perspective views of card type
input/output interface devices in which 6-pin modular con-
nectors are used;

FIGS. 10A through 10C are perspective views of card
type 1nput/output interface devices 1n which Centro-
connectors are used; and

FIGS. 11 A through 11C are perspective views of card type
input/output interface devices 1n which RS-232C connectors
are used.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIG. 1, a card type input/output interface
device 10 according to a first embodiment of the present
invention comprises a card 4, a first connection part 1, a
second connection part 2 and a circuit part 3. The first and
second connection parts 1 and 2, and the circuit part 3 are
supported by the card 4. The first connection part 1 1s located
on a first end portion of the card 4, the first end portion being
inserted 1nto a slot 22 formed on a sidewall of a main body
20 of an electronic device system. The second connection
part 2 1s located on a second end portion of the card 4, which
1s opposite the first connection part 1o The circuit part 3 1s
interposed between the first connection part 1 and the second
connection part 2.

The connection part 1 comprises a connector 18 formed
on a single side or both opposing sides of the card 4, as 1n
the case of conventional IC cards. In the state where the
interface device 10 has been 1nserted mto the slot 22 of the
main body 20, the connector 18 comes into contact with a
connector 23 1n the slot 22 of the main body 20, as shown
in FIG. 2A. Signals are transferred between the main body
20 and the interface device 10 via the connectors 18 and 23.

The connection part 2 comprises a radio transmitter/
receiver unit and an antenna. The antenna 1s, for example, a
rot antenna, as will be described 1 detail. Signals are
transferred between the interface card 10 and an external or
peripheral device 30 through a radio communications chan-
nel. For this purpose, the external device 30 comprises an
antenna and a radio transmitter/receiver unit, as will be
described later.

The circuit part 3 comprises an antenna and a data transfer
unit, as will be described 1n detail later. It 1s necessary to
place the main body 20 and the external device 30 within
service arcas of the interface device 10 and the external

device 30).

FIGS. 2A and 2B show the configuration of the first
embodiment of the present invention 1n more detail. In
FIGS. 2A and 2B, those parts which are the same as those
shown 1n FIG. 1 are given the same reference numerals. A
main body interface unit 11, which comprises the connector
18, 1s formed on the first contact part 1 shown 1n FIG. 1. An
antenna 12-1 and a radio transmitter/receiver unit 12-2 are
formed 1n the second connection part 2 shown 1 FIG. 1. A

data transfer unit 13 is formed in the circuit part 3 shown in
FIG. 1.

The aforementioned connector 23, which 1s electrically
connected to a bus of the main body 20, has parts mounted
on upper and lower inner surfaces defining the slot 22.

The external device 30, such as a printing machine or a
modem, comprises a radio communications part 31 and a
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connector unit 32. The radio communications part 31 func-
tions to communicate with the interface device 10 via a radio
communications channel. The connector unit 32 1s provided
for connecting the external device 30 to another external
device. The radio communications part 31 comprises an
antenna 31-1 and a radio transmitter/receiver unit 31-2. The
connector unit 32 comprises an external interface unit 33
comprising a connector.

FIG. 3A shows the configuration of the interface device
10 1n more detail. The main body interface unit 11 comprises
a bus buffer 11a, which 1s electrically connected to the bus
21 via the connectors 18 and 23 (these connectors are
omitted in FIG. 3A for the sake of simplicity). The data
transfer unit 13 comprises a parallel-to-serial (P/S) converter
13a and a serial-to-parallel (S/P) converter 13b. Data from
the bus buffer 11a is transferred in parallel form. The P/S
converter 13a converts parallel data from the bus buffer 11a
into serial data. The S/P converter 13b converts serial data
from the radio transmitter/receiver unit 12-2.

The radio transmitter/receiver unit 12-2 comprises a fre-
quency modulator 12¢, a frequency demodulator 12d, ampli-
fiers 12¢ and 12h, a band-pass filter 121 and an antenna
sharing device 12¢. The frequency modulator 12¢ modulates
digital data into a frequency signal transmittable via a radio
communications channel. The frequency demodulator 12d
demodulates a frequency signal received from a radio com-
munications channel into digital data. The amplifier 12¢
amplifies the frequency signal from the frequency modulator
12¢, and the amplifier 12h amplifiers the frequency signal
received. The bandpass filter 12f extracts signal components
in a reception frequency band from the received frequency
signal. The amplifiers 12¢ and 121 are coupled to the antenna
12-1 via the antenna sharing device 12g.

FIG. 3B shows the configuration of the external device
30. The radio transmitter/receiver unit 31-2 comprises an
antenna sharing device 31¢g, a band-pass filter 311, amplifiers
31e and 31h, a frequency demodulator 31d and a frequency
modulator 31c. These structural elements of the radio
transmitter/receiver unit 31-2 are the same as those 1n the
radio transmitter/receiver unit 12-2 of the interface device
10. The external interface unit 33 of the external device 30
comprises an S/P converter 33b, a P/S converter 33a and a
driver/recerver 331. The driver/receiver 331 outputs drive
signals to a printer PRT, and receives signals from the printer

PRT.

The modulation type used 1n the first embodiment 1s, for
example, a sub-carrier NISK method, or a FSK method. It 1s
possible to selectively use a plurality of radio communica-
tions channels as 1n the case of automobile telephones and
portable telephones. For example, if there 1s much noise 1n
a radio communications channel, another radio communi-
cations channel will be selected. The above switching can be
made 1f a radio communications channel interferes another
device. An arbitrary frequency of the radio channel can be
used. In Japan, 1t 1s preferable that the frequency of the radio

channel be within a 380 MHz/250 MHz range.

FIGS. 4A through 4D show the antenna 12-1. The antenna
12-1 shown 1n FIG. 4A 1s a rod antenna, which 1s rotatably
supported by a screw member 12k. That 1s, the screw
member 12k 1s fastened to the sidewall of the card 4 so that
the rod antenna 12-1 rotates around the screw member 12k.
The rod antenna 12-1 1s contractible and expandable. FIG.
4 A shows the contracted state of the rod antenna 12-1. When
the rod antenna 12-1 is used, it 1s made stand upright, as
shown 1n FIG. 4B. Then, the rod antenna 12-1 1s expanded
so that 1t has an elongated length, as shown in FIG. 4C. FIG.
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4D shows the state where the interface device 10 has been
inserted 1nto the slot 22 of the main body 20. The antenna
12-1 1s not limited to the rod type, but instead another type
of antenna can be used. For example, the antenna 12-1 can
be a conductive pattern formed on the card.

When a processor (not shown) in the main body 20 or the
like specifies the external device 30 and generates an
mstruction to transfer data, the data transfer unit 13 of the
interface device 10 receives parallel data on the bus 21 via
the main body interface unit 11, and converts the parallel
data 1nto serial data. The radio transmitter/recerver unit 12-2
modulates the serial data 1n the predetermined modulation
method, and transmits the frequency signal via the antenna
12-1. The external device receives the frequency signal via
the antenna 31-1, and demodulates 1t into serial data. The
serial data 1s converted into parallel data by the external
interface unit 33. Further, the external interface unit 33
generates the drive signals from the parallel data, and applies
the signals to the printer PRT.

When data 1s transferred from the external device 30 to
the main body 20, serial data applied to the radio transmitter/
receiver unit 31-2 via the external interface unit 33 1is
modulated and transmitted via the antenna 31-1. The radio
transmitter/receiver unit 12-2 of the interface device 10
receives the frequency signal from the external device 30 via
the antenna 12-1. The serial data output from the radio
transmitter/recerver unit 12-2 1s converted into parallel data
by the data transfer unit 13, and output to the bus 21 via the
main body interface unit 11.

The external device 30 has the connector unit 32. Thus, 1t
1s possible to transfer data received from the mterface device
10 to another external device via the connector unit 32 and
transfer data received from another external device to the
interface device 10. The connector unit 32 conforms to, for
example, the RS-232C 1nterface. It should be noted that the
main body 10 can be connected to an external device via the
interface device 10 and the external device 30 as if the main
body 10 1s connected thereto through the connector attached
to the main body 10. Hence, 1t becomes possible to omit the
conventional connector(s) provided in the main body 20.

FIG. § shows the configuration of a second embodiment
of the present invention. In FIG. 5, those parts which are the
same as those shown 1n the previously described figures are
orven the same reference numerals. The second embodiment
of the present 1nvention uses a start-stop system communi-
cations method. The radio transmitter/receiver unit 12-2 and
the data transfer unit 13 of the interface device 10 shown 1n
FIG. 2B are replaced by a start-stop synchronization con-
troller 14, a radio modulator 15 and a radio demodulator 16.
The radio transmitter/receiver unit 31-2 and the external
interface unit 33 of the external device 30 shown 1n FIG. 2B
are replaced by a connector 32, a driver/receiver 34, a radio
demodulator 35 and a radio modulator 36.

FIG. 6A shows the configuration of the interface device
10 according to the second embodiment of the present
invention. The start-stop synchronization control unit 14
comprises a P/S converter 14a, a S/P converter 14b, a parity
cgenerator 141, and a parity checker 14y. The parity generator
141 generates a parity bit in the start-stop synchronization
and adds 1t to data to be transmitted. The parity checker 14
checks the parity check in data received from the external
device 30. The radio modulator 15 comprises a frequency
modulator 15¢, an amplifier 15¢ and an antenna sharing
device 15¢. The radio demodulator 16 comprises the antenna
sharing device 15g, a band-pass filter 151, an amplifier 15k
and a frequency demodulator 15d.
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FIG. 6B shows the configuration of the mterface device
30 according to the second embodiment 35 of the present
invention. The radio demodulator comprises an antenna
sharing device 35¢g, a band-pass filter 351, an amplifier 35¢
and a frequency demodulator 35d. The radio modulator 36
comprises the antenna sharing device 35¢, an amplifier 35k.

The interface device 10 1s 1nserted into the slot 22 of the
main body 20 1n the same manner as the interface device 10
of the first embodiment of the present invention. The inter-
face device 10 1s connected to the bus 21 via the main body
interface unit 11. The external device 30 1s positioned within
the service areas of the interface device 10 and the external
device 30. Another external device, such as a modem, 1S
connected to the external device 30 via the connector 32.

The processor 1n the main body 20 or the like specifies the
external device 30 and generates an 1nstruction to transfer
data. Then the start-stop synchronization control unit 14
receives data via the bus 21 and main interface unit 11, and
converts 1t 1nto serial start-stop system data. The radio
modulator 15 modulates the data from the control unit 14,
and transmits a frequency signal via the antenna 21-1.

The radio demodulator 35 of the external device 30
demodulates the frequency signal received via the antenna
31-1. Demodulated start-stop system data 1s applied to the
connector 32 through the driver/receiver 34. In this manner,
an external device 1n conformity to a predetermined
interface, such as the RS-232C interface, can be connected
to the main body 20 as 1n the case of a main body having a
connector for external connection.

A description will now be given of a third embodiment of
the present invention. A card type input/output interface
device 41 has a projection 42a formed in the aforementioned
second connection part 2. The projection 42a upwardly
projects from a surface of the card. As shown in FIG. 8, the
atorementioned connector 18 1s formed in the first connec-
fion part opposite the projection 42a. The width of the
projection 42a 1n the direction perpendicular to the direction
in which the interface device 41 1s inserted mto the slot 22
of the main body 20 1s the same as that of the card 4. A
connector 43 1s formed 1n the projection unit 42a so that 1t
accommodates a cable connector 44 of a cable 45 1n the
direction 1n which the interface device 41 1s inserted 1nto the
slot of the main body 20. As shown 1n FIG. 8, the connector
43 1s electrically connected to the connector 18 through a
conductive line formed in the card. The projection 42a 1is
located outside the main body 20 when the interface device
41 has been mserted 1nto the main body 20. It 1s also possible
to design the projection 42a so that 1t 1s accommodated 1n the
main body 20.

FIG. 7B shows a first variation of the interface device 41,
which has a projection 42b. As shown 1n FIG. 7B, the width
of the projection 42b i1s smaller than that of the card. This
means that the projection 42b has a width sufficient to
provide the connector 43. It 1s possible to select the dimen-
sions of the projection 42b so that the projection 42b 1is

housed 1n the main body 20 when 1t 1s inserted into the slot
22.

FIG. 7C shows a second variation of the interface device
41 shown 1n FIG. 7B. The interface device 41 shown 1n FIG.
7C has a projection 42 which projects from both opposing
surfaces of the card. A person can grip the projection 42c¢
from both sides thereof. Hence, it 1s easy to insert the
interface device 41 into the slot 22 and detach 1t therefrom.

FIGS. 9A, 9B and 9C show the card type input/output
interface devices 41 shown 1n FIGS. 7A, 7B and 7C 1n which

the connectors 43 and 44 are formed with 6-pin modular
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connectors. It 1s possible to form the modular 44 so that it
1s 7 mmx’7 mm 1n length and breadth. When the card 1s 3 mm
thick, the projection 42a 1s designed to have a thickness of
approximately 6 mm. Thus, the total thickness 1s equal to
approximately 9 mm-10 mm. This thickness does not
degrade the performance of the IC cards.

FIGS. 10A, 10B and 10C show the card type input/output
interface devices 41 shown 1 FIGS. 7A, 7B and 7C 1n which

the connectors 43 and 44 are formed with 6-pin Centro-
connectors which conform to the Centronics.

FIGS. 11 A, 11B and 11C show the card type input/output
interface devices 41 shown 1 FIGS. 7A, 7B and 7C 1n which
the connectors 43 and 44 are formed with RS-232C con-
nectors which conform to the RS-232C 1interface.

According to the present invention, the card type input/
output interface device that 1s 1nserted into the slot of the
clectronic device systems can be provided. The interface
device of the present mnvention can facilitate down-sizing
and cost reducing of the electronic device systems because
connectors for external connection can be omitted. Further,
it 1s easy to connect the electronic device systems to various
types of interface connectors by providing various types of
the mterface devices as shown in FIGS. 9A-9C through
11A-11C. This increases the functions of the main body.
Furthermore, the use of electronic elements as shown 1n
FIGS. 3A, 3B, 6 A and 6B provides various types of interface
between the main body and external devices. Particularly,
the use of radio transmitter/receiver units can provide the
card type input/output mnterface devices having a thickness
almost the same as the thicknesses of conventional IC
memory cards and IC cards. It should be noted that the card
type input/output interface device 1s open to the external
environment while the conventional cards operate 1n the
closed environment.

In the embodiments described 1n the foregoing, connec-
tions between the main body 20 and the intertace device 10
arc made by means of the direct-contact structure.
Alternatively, 1t 1s possible to make these connections by
means of a non-contact structure by using, for example, a
radio transmitter/receiver unit as in the case of making

connections between the interface device 10 and the external
device 30.

The present mvention 1s not limited to the specifically
disclosed embodiments and variations and modifications
may be made without departing from the scope of the
present invention.

What 1s claimed 1s:

[1. A card type input/output interface device comprising:

first data transmission means for transferring data
between a main body of an electronic device and the
card type mput/output mterface device;

second data transmission means, coupled to said first data
transmission means, for transferring data between an
external device and the card type input/output interface
device; and

a card supporting said first and second data transmission
means,

said first data transmission means being accommodated 1n
said main body when the card type input/output inter-
face device 1s nserted 1nto a slot provided 1n said main
body of the electronic device so as to transfer data
between said card type input/output interface device

and said electronic device.]
2. A card type mput/output interface device as claimed 1n
claim [1] 38, wherein said second data [transmission means}
interface unit comprises radio transmitter/receiver means for
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transferring the data between said external device and the
card type 1nput/output interface device through a radio
communications channel.

[3. A card type input/output interface device as claimed in
claim 2, and further comprising data transfer circuit means,
interposed between said first and second data transmission
means, for providing an interface of data transfer between
said first data transmission means and said radio transmitter/
receiver means.J

4. A card type mput/output interface device as claimed 1n
claim 2, wherein said second data [transmission means}
interface unit comprises an antenna coupled to said radio
transmitter/receiver means.

5. A card type mput/output interface device as claimed 1n
claim 4, wherein said antenna 1s a rod type antenna.

6. A card type mput/output interface device as claimed 1n
claim 4, wherein said antenna 1s a rod type antenna which 1s
conftractible and expandable.

7. A card type mput/output interface device as claimed 1n
claim 4, wherein said antenna 1s a rod type antenna which 1s
contractible and expandable and which i1s rotatably sup-
ported to said card.

8. A card type mput/output interface device as claimed 1n
claim 4, wherein said antenna 1s an edge portion of said card.

9. A card type mput/output interface device as claimed in
claim [1] 38, wherein:

said card has a projection in which said second data
[transmission means] interface unit is provided,

said first data [transmission means] inferface unit is
located 1 a first end portion of said card and said
seccond data [transmission means] interface unit is
located 1n a second end portion opposite said first end
portion; and

a thickness of said second end portion of said card

including said projection is greater than a thickness of
said first end portion of said card.

10. A card type input/output interface device as claimed 1n
claim 9, wherein said projection upwardly projects from a
surface of said card.

11. A card type input/output interface device as claimed in
claim 9, wherein said projection projects upwardly and
downwardly projects from opposing surfaces of said card.

12. A card type input/output interface device as claimed 1n
claim 9, wherein:

said card has a first width in said first end portion;

said projection has a second width 1n said second end
portion; and
said first width 1s equal to said second width.
13. A card type input/output interface device as claimed 1n
claim 9, wherein:

said card has a first width 1n said first end portion;

said projection has a second width 1n said second end

portion; and

sald second width 1s smaller than said first width.

14. A card type mput/output interface device as claimed 1n
claim 9, wherein said second data [transmission means}
interface unit comprises a connector formed 1n said projec-
tion for electrically connecting the card type input/output
interface device to said external device.

15. A card type input/output interface device as claimed 1n
claim 14, wherein said connector 1s a pin modular connector.

16. A card type input/output interface device as claimed 1n
claim 14, wherein said connector 1s a Centro-connector.

17. A card type input/output interface device as claimed 1n
claim 14, wherein said connector 1s an RS-232C connector.

18. A card type input/output interface device as claimed 1n
claim [1] 38, wherein said first data [transmission means}
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interface unit comprises a connector for electrically con-
necting said [the] card type input/output interface device to
said electronic device.

[19. An electronic device system comprising:

a main body of an electronic device, said main body
comprising a slot;

a card type input/output interface device operable to be
mserted 1nto said slot; and

an external device,

wherein said card type mput/output interface device com-
PIISES:

first data transmission means for transferring data

between the main body and the card type input/output
interface device;

second data transmission means, coupled to said first data
transmission means, for transterring data between said
external device and said card type input/output inter-
face device; and

a card supporting said first and second data transmission
means,

said first data transmission means being accommodated 1n
said main body when said card type mput/output inter-
face device 1s inserted into said slot provided in the
main body so as to transfer data between said external
device and said card type input/output device and said
electronic device, and wherein:

the main body comprises third data transmission means,
coupled to said first data transmission means, for cou-
pling the main body and said card type input/output

interface device with each other and transferring data
therebetween; and

said external device comprises fourth data transmission
means, coupled to said second data transmission
means, for coupling said card type mput/output inter-
face device and said external device with each other
and transferring data therebetween.}
20. An electronic [device] system as claimed in claim [19]
39, wherein:

said second data [transmission means] inferface unit
comprises first radio transmitter/receiver means for
transferring the data between said external device and
said card type input/output interface device through a
radio communications channel|; and

said fourth data transmission means comprises second
radio transmission/receiver means for transferring the
data between said external device and said card type
input/output interface device through said radio com-
munications channel].

[21. An electronic device system as claimed in claim 19,
wherein said card type mput/output interface device further
comprises data transfer circuit means, interposed between
said first and second data transmission means, for providing
an 1nterface of data transfer between said first data interface
unit and said first radio transmitter/receiver means. ]

22. An electronic [device] system as claimed in claim 20,
wherein:

said second data [transmission means] inferface unit
comprises a first antenna coupled to said first radio
transmitter/receiver means|; and

said fourth data transmission means comprises a second
antenna coupled to said second radio transmitter/
receiver means].
23. An electronic [device] system as claimed in claim 22,
wherein said {irst antenna 1s a rod type antenna.
24. An electronic [device] system as claimed in claim 22,
wherein said first antenna 1s a rod type antenna which 1s
contractible and expandable.
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25. An electronic [device] system as claimed in claim 22,
wherein said first antenna 1s a rod type antenna which 1s
confractible and expandable and which i1s rotatably sup-
ported to said card.

26. An clectronic [device] system as claimed in claim 22,
wherelin said first antenna 1s an edge portion of said card.

27. An electronic [device] system as claimed 1n claim [19]
39, wherein:

said card has a projection in which said second data
[transmission means] inferface unit is provided,

said first data [transmission means] inferface unir is
located 1 a first end portion of said card and said
second [connection means] data interface unit is
located 1n a second end portion opposite said first end
portion; and

a thickness of said second end portion of said card
including said projection i1s greater than a thickness of
said first end portion of said card.

28. An clectronic [device] system as claimed in claim 27,
wherein said projection upwardly projects from a surface of
the card.

29. An electronic [device] system as claimed in claim 27,
wherein said projection projects upwardly and downwardly
[projects] from opposing surfaces of said card.

30. An electronic [device] system as claimed in claim 27,
wherein:

said card has a first width in said first end portion;

said projection has a second width 1n said second end
portion; and

said first width 1s equal to said second width.
31. An electronic [device] system as claimed in claim 27,
wherein:

said card has a first width in said first end portion;

said projection has a second width 1n said second end
portion; and

said second width 1s smaller than said first width.

32. An electronic [device] system as claimed in claim 27,
wherein said second data [transmission means] interface
unit comprises a connector formed 1n said projection for
clectrically connecting said card type input/output interface
device to said external device.

33. An c¢lectronic [device] system as claimed in claim 32,
wherein said connector 1s a pin modular connector.

34. An ¢lectronic [device] system as claimed in claim 32,
whereln said connector 1s a Centro-connector.

35. An electronic [device] system as claimed in claim 32,
wherein said connector 1s an RS-232C connector.

36. An electronic [device] system as claimed in claim [19]
39, wherein said first data [transmission means] inferface
unit comprises a connector for electrically connecting said
card type input/output interface device to [said] @ main body
of the electronic device.

37. An ¢lectronic [device] system as claimed in claim 20,
wherein said external device comprises [fifth] a third data
[transmission means] inferface unit, coupled to [said] a
second radio transmitter/receiver means, for coupling said
external device to another external device and transferring
data therebetween.

38. A card type input/output interface device for opera-
tively connecting an electronic device to an external device,
COMprising:

a card, to be inserted into a slot provided in the electronic

device;

a first data interface unit, provided on one end of the card,
for coupling to the electronic device to transfer input
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information to the electronic device and output infor-
mation from the electronic device when the card is
inserted into the slot;

a second data interface unit, provided on an opposing end
of the card, for coupling to the external device to 5
transfer the ouiput information to the external device
and the input information from the external device; and

a data transfer circuil, incorporated with the card, in
response 1o the input information being received by the
second data interface unit, for transferring the input
information to the first data interface unit and, in
response to the output information being received by
the first data interface unit, for transferring the output
information to the second data interface unit.

39. An electronic system, comprising:

10
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an electronic device, provided with a slot thereof;

an external device providing a peripheral function for the
electronic device;

a card, inserted into the slot of the electronic device, for -,
coupling the electronic device to the external device;

a first data interface unit, provided on one end of the card,
for coupling to the electronic device to transfer input
information to the electronic device and output infor-
mation from the electronic device; 5

a second data interface unit, provided on an opposing,
end of the card, for coupling to the external device to
transfer the ouiput information to the external device
and the input information from the external device; and

a data transfer circuit, incorporated with the card, in
response to the input information being received by the
second data interface uniit, for transferring the input
information to the first data interface unit and, in
response to the output information being received by
the first data interface unit, for transferring the output 35
information to the second data interface unit.

40. A card type input/output interface device for opera-
tively connecting an electronic device to an external device,
COMprising:

a card, to be inserted into a slot provided in the electronic

device, provided with a first end portion and a second
end portion opposiite to the first end portion;

a data transfer circuil, incorporated with the card, for
transferring information between the electronic device
and the external device;

a first data connector, provided on the first end portion of
the card, for electrically connecting the data transfer
circuit to the electronic device when the card is inserted
into the slot; and

a second data connector, provided on the second end
portion of the card, for coupling the data transfer
circuit to the external device.

41. A card type input/output interface device for opera-
tively connecting an electronic device to an external device,
COMprising:

a card, to be inserted into a slot provided in the electronic

device;

a data connector for transferring input itnformation to the
electronic device and output information from the elec- ¢,
tronic device when the card is inserted into the sloft,

a wireless data transmitter/receiver for transmitiing the
output information to the external device and for
receiving the input information from the external device
via a wireless communication channel; and 65

a data transfer circuit, in response o receiving the input
information by the wireless data transmitter/receiver,
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for transferring the input information to the data con-
nector and, in response to receiving the output mjor-
mation by the data connector, for transferring the
output information to the wireless data transmitter/
receiver,

wherein the data connector, the wireless data transmitter/
receiver and the data transfer circuit are incorporated
with the card.

42. A card type input/output interface device according to
claim 41, wherein the wireless data transmitter/receiver
transmits the output information to the external device and
receives the input information from the external device via
a radio communication channel.

43. A card type input/output interface device for opera-
lively connecting an electronic device to an external device,
COMprising:

a card, to be inserted into a slot provided in the electronic

device;

a converter for receiving a parallel bit digital information
from the electronic device and for converting the par-
allel bit digital information nto a serial bir digital
information when the card is inserted into the slot; and,

a data transfer circuit for transferring the serial bit digital
information from the converter to the external device,

wherein the converter and the data transfer circuit are
incorporated with the card.

44. A card type input/output interface device for opera-
tively connecting an electronic device to an external device,
COMprising:

a card, provided with a first end portion and a second end
portion, opposite to the first end portion, having a
thickness greater than a thickness of the first end
portion,

data transfer circuil, incorporated with the card, for
ransferring information between the electronic device
and the external device,

a first data connector, provided on the first end portion of
the card, for electrically connecting the data transfer
circuit to the electronic device when the first end
portion of the card is inserted into a slot provided in the
external wall in the body of the electronic device; and

a second data connector, provided on the second end
portion, for coupling the data transfer circuil to the
external device.

45. A system, to be operatively connected to an electronic

device, comprising.

an external device providing a peripheral function for the
electronic device;

a card, electrically connected to the external device to be
inserted into a slot provided in the electronic device;

a first data interface unit for transmitting input informa-
lion to the electronic device and for receiving output
information from the electronic device when the card
interface is inserted into the slot;

a second data interface unit for transmitiing the output
information to the external device and for receiving the
input tnformation from the external device; and

a data transfer circuit, in response to receiving the input
information by the second data interface unit, for
iransferring the inpui information to the first data
interface unit and, in response to receiving the output
information by the first data interface unit, for frans-
ferring the output nformation to the second data
interface unit,

wherein the first data interface unit, the second interface
unit and the data transfer circuit are incorporated with
card.
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46. A system, to be operatively connected to an electronic
device, cOmprising.:
an external device providing a peripheral function for the
electronic device;

a card, provided with a first end portion and a second end
portion oppostte to the first end portion, to be inserted
into a slot provided in the electronic device;

a data transfer circuil, incorporated with the card, for
transferring information between the electronic device
and the external device;

a first connector, provided on the first end portion of the
card, for electrically connecting the data transfer cir-
cutl to the electronic device when the first end portion
of the card is inserted into the slot; and

a second connector, provided on the second end portion of
the card, for electrically connecting the data transfer
circuil to the external device.

47. A system, to be operatively connected to an electronic

device, comprising.

an external device providing a peripheral function for the
electronic device;

a card tnterface, operatively connected to the external
device via a wireless communication channel, to be
inserted nto a slot provided in the electronic device;

a data connector for transferring input itnformation to the
electronic device and output information from the elec-
fronic device when the card interface is inserted nto
the slot;

a wireless data transmitter/recetver for transmitting the
output information to the external device and for
receiving the input information from the external device
via the wireless communication channel; and

a data transfer circuit, in response (o receiving the input
information by the wireless data transmitter/receiver,
for transferring the input information to the data con-
nector and, in response to receiving the output mnjor-
mation by the data connector, for transferring the
output informaition to the wireless data transmiiter/
receiver,

wherein the data connector, the wireless data transmitter/
receiver and the data transfer circuit are incorporated
with the card.

48. A system according to claim 47, wherein the wireless
data transmitter/receiver transmits the output information to
the external device and receives the tnput information from
the external device via a radio communication channel.

49. A system, to be operatively connected to an electronic
device, comprising.

an external device providing a peripheral function for the

electronic device;

a card interface, operatively connected to the external
device, to be inserted into a slot provided in the
electronic device;

a converter for receiving a parallel bit digital information
from the electronic device and for converting the par-
allel bit digital information into a serial bit digital
information when the card interface is inserted into the
slot; and,

a data transfer circuit for transferring the serial bit digital
information from the converter to the external device,

wherein the converter and the data transfer circuil are
incorporated with the card.
50. A system, to be operatively connected to an electronic
device, comprising.
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an external device providing a peripheral function for the
electronic device;

a card, provided with a first end portion and a second end
porftion, opposite to the first end portion, having a
thickness greater than a thickness of the first end
portion,

a data transfer circuit, incorporated with the card, for
transferring tnformation between the electronic device
and the external device;

a first data connector, provided on the first end portion of
the card, for electrically connecting the data transfer
circuit to the electronic device when the first end
portion of the card is inserted into a slot provided in an
external wall in the body of the electronic device; and

a second data connector, provided on the second end
portion, for coupling the data transfer circuit to the
external device.

51. An electronic system comprising:

an electronic device, provided with a slot,

an external device providing a peripheral function for the
electronic device;

a card, provided with a first end portion and a second end
porftion opposite to the first end portion, the first end
portion inserted into the slot of the electronic device;

a data transfer circuil, incorporated with card, for trans-
ferring information between the electronic device and
the external device;

a first data connector, provided on the first end portion of
the card, for electrically connecting the data transfer
circuit to the electronic device; and

a second data connector, provided on the second end
portion of the card, for coupling the data transfer
circuil to the external device.

52. An electronic system, comprising.

an electronic device, provided with a slot,

an external device providing a peripheral function for the
electronic device;

a card, inserted into the slot of the electronic device, for
operatively connecting the electronic device to the
external device via a wireless communication channel;

a data connector for transferring input information to the
electronic device and for receiving output information
from the electronic device;

a wireless data transmitter/receiver for transmiiting the
output mformation to the external device and for
receiving the input information from the external device
via the wireless communication channel; and

a data transfer circuil, in response to receiving the input
information by the wireless data transmitter/receiver,
for transferring the input information to the data con-
nector and, in response fo receiving the output infor-
mation by the connector, for transferring the ouiput
information to the wireless data transmitter/recetver,

wherein the data connector, the wireless data transmitter/

receiver and the data transfer circuit are incorporated
with the card.

53. An electronic system according to claim 52, wherein
the wireless data transmitter/receiver transmits the output
information to the external device and receives the input
information from the external device via a radio communi-
cation channel.

54. An electronic system comprising:
an electronic device, provided with a slot,;

an external device providing a peripheral function for the
electronic device;
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a card, inserted into the slot of the electronic device, and
operatively connecting the electronic device to the
external device,

a converter for recetving a parallel bit digital information
from the electrical device and for converting the par-
allel bir digital informaition tnto a serial bir digital
information;

a data transfer circuit for coupling the serial bit digital
information from the converter to the external device,

wherein the converter and the data transfer circuil are
incorporated with the card.
55. An electronic system, comprising.

an electronic device, provided with a slot;

an external device providing a peripheral function for the
electronic device;
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a card, provided with a first end portion inserted into the
slot of the electronic device and a second end portion
opposite to the first end portion, having a thickness
greater than a thickness of the first end portion;

a data transfer circuil, incorporated with the card, for
transferring information between the electronic device
and the external device,

a first data connector, provided on the first end portion of
the card, for electrically connecting the data transfer
circuit to the electronic device when the card is inserted
into the slot; and

a second data connector, provided on the second end
portion, for coupling the data transfer circuit to the
external device.
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EX PARTE

REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.S.C. 307

THE PATENT IS HEREBY AMENDED AS
INDICATED BELOW.

Matter enclosed in heavy brackets [ ] appeared in the
patent, but has been deleted and is no longer a part of the
patent; matter printed in italics indicates additions made
to the patent.

AS A RESULT OF REEXAMINAITION, Il HAS BEEN
DETERMINED THATL:

The patentability of claims 2, 4-18, 20, 22-39, 41-43, 45,
47-49 and 5254 1s confirmed.

Claims 1, 3, 19 and 21 were previously cancelled.

Claims 40, 44, 46, 50, 51 and 55 are cancelled.

New claims 5696 are added and determined to be patent-
able.

36. A card type input/output interface device for
operatively connecting an electronic device to an external
device, comprising:

a card having a thickness of 3.3 Millimeters (mm) or
smaller, inserted into a slot provided in the elec-
tronic device, wherein the slot comprises an opening
formed in a sidewall of a main body of the electronic
device;

a first data interface unit, provided on one end of the
card, for coupling to the electronic device to transfer
input information to the electronic device and out-
put information from the electronic device when the
card is inserted into the slot;

a second data interface unit, provided on an opposing
end of the card, for coupling to the external device to
transfer the output information to the external
device and the input information from the external
device, wherein the second data interface unit com-
prises a radio transmitter/receiver for transferring
the data between the external device and the card
type input/output interface device through a radio
communications channel; and

a data transfer circuit, incorporated with the card, in
response to the input information being received by
the second data interface unit, for transferring the
input information to the first data interface unit
and, in response to the output information being
received by the first data interface unit, for transfer-
ring the output information to the second data inter-
face unit.

37. A card type input/output interface device for
operatively connecting an electronic device to an external
device, comprising:

a card, inserted into a slot provided in the electronic
device, provided with a first end portion and a sec-
ond end portion opposite to the first end portion,
wherein the slot comprises an opening formed in a
sidewall of a main body of the electronic device;

a data transfer circuit, incorporated with the card, for
transferring information between the electronic
device and the external device;
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a first data connector, provided on the first end portion
of the card, for electrically connecting the data
transfer circuit to the electronic device when the
card is inserted into the slot, wherein the first data
connector electrically couples with a third data con-
nector formed on an inner surface of the slot; and

a second data connector, provided on the second end
portion of the card, for coupling the data transfer
circuit to the external device, wherein the second
data connector comprises a radio transmitter/
receiver for transferring the data between the exter-
nal device and the card type input/output interface
device through a radio communications channel.

38. A card type input/output interface device for

operatively connecting an electronic device to an external
device, comprising:

a card, inserted into a slot provided in the electronic
device, provided with a first end portion and a sec-
ond end portion opposite to the first end portion,
wherein the slot comprises an opening formed in a
sidewall of a main body of the electronic device;

a data transfer circuit, incorporated with the card, for
transferring information between the electronic

device and the external device;

a first data connector, provided on the first end portion
of the card, for electrically connecting the data
transfer circuit to the electronic device when the
card is inserted into the slot, wherein the first data
connector electrically couples with a third data con-
nector formed on an inner surface of the slot; and

a second data connector, provided on the second end
portion of the card, for coupling the data transfer
circuit to the external device, wherein the second
data connector comprises a radio transmitter/
receiver for transferring the data between the exter-
nal device and the card type input/output interface
device through a radio communications channel,
wherein in the inserted state the slot at least par-
tially covers the second end portion of the card.

39. A card type input/output interface device for
operatively connecting an electronic device to an external
device, comprising:

a card, inserted into a slot provided in the electronic
device, provided with a first end portion and a sec-
ond end portion opposite to the first end portion,
wherein the card is open to the external environ-
ment;

a data transfer circuit, incorporated with the card, for
transferring information between the electronic
device and the external device;

a first data connector, provided on the first end portion
of the card, for electrically connecting the data
transfer circuit to the electronic device when the
card is inserted into the slot; and

a second data connector, provided on the second end
portion of the card, for coupling the data transfer
circuit to the external device, wherein the second
data connector comprises a radio transmitter/
receiver for transferring the data between the exter-
nal device and the card type input/output interface
device through a radio communications channel.

60. A card type input/output interface device for

operatively connecting an electronic device to an external
device, comprising:

a card, inserted into a slot provided in the electronic
device, provided with a first end portion and a sec-
ond end portion opposite to the first end portion;
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a converter for receiving a parallel bit digital informa-
tion from the electronic device and for converting
the parallel bit digital information into a serial bit
digital information;

a data transfer circuit, incorporated with the card, for
transferring information between the electronic
device and the external device;

a first data connector, provided on the first end portion
of the card, for electrically connecting the data
transfer circuit to the electronic device when the
card is inserted into the slot, wherein the first data
connector is formed on a surface of the first end
portion of the card; and

a second data connector, provided on the second end
portion of the card, for coupling the data transfer
circuit to the external device, wherein the second
data connector comprises a radio transmitter/
receiver for transferring the data between the exter-
nal device and the card type input/output interface
device through a radio communications channel.

61. A card type input/output interface device for

operatively connecting an electronic device to an external
device, comprising:

a card, inserted into a slot provided in the electronic
device, wherein the slot comprises an opening
formed in a sidewall of a main body of the electronic
device;

a first data interface unit, provided on one end of the
card, for coupling to the electronic device to transfer
input information to the electronic device and out-
put information from the electronic device when the
card is inserted into the slot;

a second data interface unit, provided on an opposing
end of the card, for coupling to the external device to
transfer the output information to the external
device and the input information from the external
device, wherein the second data interface unit com-
prises a radio transmitter/receiver means for trans-
ferring the data between the external device and the
card through a radio communications channel;

an antenna coupled to said radio transmitter/receiver
means, wherein the antenna comprises a conductive
pattern formed on the card; and

a data transfer circuit, incorporated with the card, in
response to the input information being received by
the second data interface unit, for transferring the
input information to the first data interface unit
and, in response to the output information being
received by the first data interface unit, for transfer-
ring the output information to the second data inter-
face unit.

62. A system, to be operatively connected to an elec-

tronic device, comprising:

an external device providing a peripheral function for
the electronic device, wherein the external device
comprises an antenna and a wireless transmitter/
receiver;

a card, electrically connected to the external device
and inserted into a slot provided in the electronic
device;

a first data interface unit for transmitting input infor-
mation to the electronic device and for receiving

output information from the electronic device when
the card interface is inserted into the slot;

a second data interface unit for transmitting the out-
put information to the external device and for
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receiving the input information from the external
device, wherein the second data interface unit com-
prises a radio transmitter/receiver for transferring
the data between the external device and the card
through a radio communications channel; and

a data transfer circuit, in response to receiving the
input informaton by the second data interface unit,
for transferring the input information to the first
data interface unit and, in response to receiving the
output information by the first data interface unit,
for transferring the output information to the sec-
ond data interface unit, wherein the first data inter-
face unit, the second interface unit and the data
transfer circuit are incorporated with card.

63. A card type input/output interface device as

claimed in claim 38, wherein the card has a thickness of

3.3 Millimeters (mm) or smaller.

64. A system as claimed in claim 39, wherein the card
has a thickness of 3.3 Millimeters (mm) or smaller.

65. A card type input/output interface device as
claimed in claim 41, wherein the card has a thickness of
3.3 Millimeters (mm) or smaller.

66. A card type input/output interface device as

claimed in claim 43, wherein the card has a thickness of
3.3 Millimeters (mm) or smaller.

67. A system as claimed in claim 45, wherein the card
has a thickness of 3.3 Millimeters (mm) or smaller.

68. A system as claimed in claim 47, wherein the card
has a thickness of 3.3 Millimeters (mm) or smaller.

69. A system as claimed in claim 49, wherein the card
has a thickness of 3.3 Millimeters (mm) or smaller.

70. A system as claimed in claim 52, wherein the card
has a thickness of 3.3 Millimeters (mm) or smaller.

71. A system as claimed in claim 54, wherein the card
has a thickness of 3.3 Millimeters (mm) or smaller.

72. A card type input/output interface device as
claimed in claim 357, wherein the card has a thickness of
3.3 Millimeters (mm) or smaller.

73. A card type input/output interface device as
claimed in claim 38, wherein the card has a thickness of
3.3 Millimeters (mm) or smaller.

74. A card type input/output interface device as
claimed in claim 39, wherein the card has a thickness of
3.3 Millimeters (mm) or smaller.

75. A card type input/output interface device as
claimed in claim 60, wherein the card has a thickness of
3.3 Millimeters (mm) or smaller.

76. A card type input/output interface device as
claimed in claim 61, wherein the card has a thickness of
3.3 Millimeters (mm) or smaller.

77. A card type input/output interface device as
claimed in claim 62, wherein the card has a thickness of
3.3 Millimeters (mm) or smaller.

78. A card type input/output interface device as
claimed in claim 38, wherein the slot comprises an open-
ing formed in a sidewall of a main body of the electronic
device.

79. A system as claimed in claim 39, wherein the slot
comprises an opening formed in a sidewall of a main
body of the electronic device.

80. A card type input/output interface device as
claimed in claim 41, wherein the slot comprises an open-
ing formed in a sidewall of a main body of the electronic
device.

81. A card type input/output interface device as
claimed in claim 42, wherein the slot comprises an open-
ing formed in a sidewall of a main body of the electronic
device.
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82. A card type input/output interface device as
claimed in claim 43, wherein the slot comprises an open-
ing formed in a sidewall of a main body of the electronic
device.

83. A system as claimed in claim 45, wherein the slot
comprises an opening formed in a sidewall of a main
body of the electronic device.

84. A system as claimed in claim 47, wherein the slot
comprises an opening formed in a sidewall of a main
body of the electronic device.

85. A system as claimed in claim 49, wherein the slot
comprises an opening formed in a sidewall of a main
body of the electronic device.

86. A system as claimed in claim 32, wherein the slot

comprises an opening formed in a sidewall of a main

body of the electronic device.

87. A system as claimed in claim 34, wherein the slot
comprises an opening formed in a sidewall of a main
body of the electronic device.

88. A card type input/output interface device as
claimed in claim 59, wherein the slot comprises an open-
ing formed in a sidewall of a main body of the electronic
device.
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89. A card type input/output interface device as
claimed in claim 60, wherein the slot comprises an open-
ing formed in a sidewall of a main body of the electronic
device.

90. A card type input/output interface device as
claimed in claim 62, wherein the slot comprises an open-
ing formed in a sidewall of a main body of the electronic
device.

91. A card type input/output interface device as
claimed In claim 38, wherein the card is inserted within
the slot.

92. A card type input/output interface device as
claimed In claim 41, wherein the card is inserted within
the slot.

93. A card type input/output interface device as
claimed in claim 43, wherein the card is inserted within
the slot.

94. A system as claimed in claim 45, wherein the card
is inserted within the slot.

95. A system as claimed in claim 47, wherein the card
is inserted within the slot.

96. A system as claimed in claim 49, wherein the card
is inserted within the slot.
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