
US 2001 OOO6902A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2001/0006902 A1 

to (43) Pub. Date: Jul. 5, 2001 

(54) C CARD WITH RADIO INTERFACE Publication Classification 
FUNCTION, ANTENNA MODULE AND DATA 
PROCESSINGAPPARATUS USING THE IC (51) Int. Cl." ...................................................... H04M 1/00 
CARD (52) U.S. Cl. ......................... 455/558; 455/557; 455/575; 

455/90 
(76) Inventor: Takafumi Ito, Ome-shi, (JP) 

Correspondence Address: (57) ABSTRACT 
Finnegan, Henderson, Farabow, 
Garrett & Dunner, L.L.P. 
1300 I Street, N.W. NSD E. card cean RF circuit, t LSI and a lasn memory. C Circuit IS COnnected to an 
Washington, DC 20005-3315 (US) antenna module attached to the SD memory card. The 

(21) Appl. No.: 09/748,857 controller LSI executeS radio interface control and interface 
control for the SD memory card. By running a protocol 

(22) Filed: Dec. 28, 2000 control program and an SD memory card interface control 
program stored in a ROM, using an MPU, the controller LSI 

(30) Foreign Application Priority Data executes upper-protocol control and SD memory card inter 
face control (Security data access control, flash memory 

Jan. 5, 2000 (JP)...................................... 2000-000486 access control). 

12: ANTENNA MODULE 

26: ANTENNA 
--- 

CONNECTER 

RF CIRCUIT 

H 21C 
LINK CONTROLLER 21 

2a MPU(RISC) 
D 

s MEMORY OTHER 2d 
INTERFACE DEVICES 21g 

SD CARD INTERFACE 21f 
T. H. 

FLASH 
MEMORY 

10: SD MEMORY CARD SIGNAL PIN 

  

  

    

  

    

    

  

  

  

  

  



Patent Application Publication Jul. 5, 2001 Sheet 1 of 8 US 2001/0006902 A1 

10: SD MEMORY CARD 12: ANTENNA MODULE 

12 

F. G. 1A F. G. 1B 

--- 
10: MEMORY CARD 12: ANTENNA MODULE 

F.G. 1C 

  



Patent Application Publication Jul. 5, 2001 Sheet 2 of 8 US 2001/0006902 A1 

12: ANTENNA MODULE 

26: ANTENNA 

CONNECTER 

RF CIRCUIT 

MPU(RISC) 
FLASH 
MEMORY 

M Y OTHER 2d EMOR 

NERFET DEVICES Y2 
: SD CARD INTERFACE - T-21? 

DAT2 --, --, -, --, ---- 
GND DATO::DAT: - - - - - - SRCMD: GNDVDD: CLK GND 5AT3: 

10: SD MEMORY CARD SIGNAL PIN 

F. G. 2 

  

  

    

    

    

  

  

  

  



Patent Application Publication Jul. 5, 2001 Sheet 3 of 8 US 2001/0006902 A1 

12: ANTENNA MODULE 

26: ANTENNA 

CONNECTER 

O RF CIRUCT 

VDDCLK DATO:DAT 

10: SD MEMORY CARD SIGNAL PIN 

F. G. 3 

  



Patent Application Publication Jul. 5, 2001 Sheet 4 of 8 US 2001/0006902 A1 

SEE DETACHABLE 
12: ANTENNA MODULE SECTION 

28: ANTENNA (B) 

ANTENNA CONNECTER 
27. ANTENNA(A) 20 
C RF CIRCUIT 

22 

-- 21C 
LIMK CONTROLLER 21 

MPURIsc)-2a 
FLASH 
MEMORY SRAM 

OTHER 21d MEMORY 
INTERFACE DEVICES 21g 

SD CARD INTERFACE 21f 

pAt? A. -- - - - - - - - - - - - - - - - 

GNDVDDCLK GND Ski CMD DAT, DAT 

100: SD MEMORY CARD SIGNAL PIN 

F. G. 4 

  



Patent Application Publication Jul. 5, 2001 Sheet 5 of 8 US 2001/0006902 A1 

SEE DETACHABLE 
12a: ANTENNA MODULE SECTION 

28: ANTENNA (B) 

OUTSIDE RF 
AMPLIFER 

ANTENNA CONNECTER 
27. ANTENNA(A) 20 

RF CIRCUIT 

22 

L M K C O N T RO 

UE RR S C) 212 a 
FLASH 
MEMORY 

MEMORY 2d OTHER 
INTERFACE DEVICES Y21g 

SD CARD INTERFACE - 21f 

DAT2 ---------, -- 
- - - - - SRCMD: GND VDD: CLK GND DATODAT 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------ - - - - - 
f 

100: SD MEMORY CARD SIGNAL PIN 

F. G. 5 

  

  



Patent Application Publication Jul. 5, 2001 Sheet 6 of 8 US 2001/0006902 A1 

JFEC OPERATION 
10: SD MEMORY CARD 

10a: ANTENNA 
TERMINAL 
(SD MEMORY 
CARD SIDE) 

HOST DEVICE 34: ANTENNA 
CASING SURFACE 

37: ANTENNA TERMINAL 
(LEVER SIDE) 

30: EJECT LEVER 
COMPONENT 
PARTS 

EJECT DIRECTION 

35: SD MEMORY 
CARD 
CONNECTER 

3: E.JECT LEVER F G. 6 A E.JECT DIRECTION FULCRUM COMPONENT 
PARTS 

10: SD MEMORY 
CARD 38: HOST DEVICE 

CASING 

F. G. 6C CARD 38 CARDSLOT FIG. 6D 

  

  

  

  

  





Patent Application Publication Jul. 5, 2001 Sheet 8 of 8 US 2001/0006902 A1 

50; BLUETOOTH FUNCTION 
EXPANSION MODULE 

58: ANTENNA 

RF CIRCUIT 

FLASH 
MEMORY 

SD CARD INTERFACE 

10e: SD MEMORY CARD 

F. G. 8 

  



US 2001/OOO6902 A1 

IC CARD WITH RADIO INTERFACE FUNCTION, 
ANTENNA MODULE AND DATA PROCESSING 

APPARATUS USING THE IC CARD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is based upon and claims the 
benefit of priority from the prior Japanese Patent Application 
No. 2000-000486, filed Jan. 5, 2000, the entire contents of 
which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 This invention relates to an IC card with a radio 
interface function, which is formed of a small IC card Such 
as an SD (Secure Digital) card, an antenna module used for 
this IC card, and a data processing apparatus using the IC 
card. 

0.003 Recent portable personal computers or various 
types of data processing apparatuses have a function for 
using an IC card (PC card) based on the PCMCIA (Personal 
Computer Memory Card International Association). The PC 
card is used not only as a data Storing medium, but also as 
an extension device for expanding the peripheral functions 
of a host apparatus. For example, the PC card is used as a 
modem, a network card, a hard disk, etc. 

0004. In addition to the PC card based on the PCMCIA, 
Smaller IC cards are now being used. The IC cards of this 
type include, for example, an SD (Secure Digital) memory 
card provided with an electrically programmable flash 
memory, in which once Stored data does not disappear even 
when the power is turned off. 

0005. As described above, PC cards based on the PCM 
CIA are being used as expansion devices for adding various 
peripheral functions that include a communication function. 
On the other hand, it is difficult to use SD memory cards, 
Smaller than the PC cards, for adding a function, Since data 
for realizing the function is hard to Store therein. In particu 
lar, there is no conventional SD memory card of a Small size 
that installs a radio interface function. 

BRIEF SUMMARY OF THE INVENTION 

0006. It is the object of the invention to provide an IC 
card with a radio interface function installed therein, an 
antenna module used for the IC card, and a data processing 
apparatus using the IC card. 

0007 According to a first aspect of the invention, there is 
provided an IC card containing a radio interface function, 
comprising: a high frequency circuit to be connected to an 
antenna; a memory; and a controller for controlling access to 
the memory and executing radio interface control related to 
radio communication. 

0008 Preferably, the IC card further comprises antenna 
attachment means attachable to and detachable from an 
antenna module provided with an antenna. 
0009 More preferably, the IC card further comprises an 
antenna connected to the high frequency circuit. 
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0010 Also preferably, the controller controls the memory 
So as to Store, in a predetermined area of the memory, 
information Specifying a destination of connection, and 
executes the radio interface control on the basis of the 
information. 

0011. According to a second aspect of the invention, 
there is provided an antenna module comprising: IC card 
attachment means to be connected to an IC card that has a 
radio interface function; and an antenna to be connected to 
means incorporated in the IC card for realizing the radio 
interface function. 

0012 Preferably, the antenna module further comprises a 
high frequency amplifier connected between the antenna and 
the means for realizing the radio interface function, when the 
antenna module is connected to the IC card by the IC card 
attachment means. 

0013. According to a third aspect of the invention, there 
is provided an IC card containing a radio interface function, 
comprising: an antenna; a high frequency circuit connected 
to the antenna; a controller for executing radio interface 
control related to radio communication executed using the 
high frequency circuit, and connection means for connecting 
the controller to another IC card. 

0014. According to a fourth aspect of the invention, there 
is provided a data processing apparatus having a slot for 
inserting therein an IC card, comprising: an antenna incor 
porated in a casing of the data processing apparatus, and 
connection means for connecting the antenna to an antenna 
terminal incorporated in the IC card when the IC card is 
inserted in the slot. 

0015 Preferably, the antenna is provided in an eject lever 
to be operated to eject the IC card from the slot. 
0016. More preferably, the antenna is provided on a 
Surface of the casing. 
0017. Yet preferably, the IC card further comprises an 
antenna connecting terminal to be connected to an antenna 
that is provided in an eject lever incorporated in a data 
processing apparatus and to be operated to eject the IC card 
from a slot of the data processing apparatus when the IC card 
is inserted in the slot. 

0018. Also preferably, the IC card further comprises an 
antenna connecting terminal to be connected to an antenna 
provided on a Surface of a casing of a data processing 
apparatus, when the IC card is inserted in a mechanism 
incorporated in the data processing apparatus. 
0019. Additional objects and advantages of the invention 
will be set forth in the description which follows, and in part 
will be obvious from the description, or may be learned by 
practice of the invention. The objects and advantages of the 
invention may be realized and obtained by means of the 
instrumentalities and combinations particularly pointed out 
hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

0020. The accompanying drawings, which are incorpo 
rated in and constitute a part of the Specification, illustrate 
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presently preferred embodiments of the invention, and 
together with the general description given above and the 
detailed description of the preferred embodiments given 
below, Serve to explain the principles of the invention. 

0021 FIGS. 1A - 1D are views illustrating the exterior 
appearance of an IC card (SD memory card) with a radio 
interface function according to the invention; 

0022 FIG. 2 is a block diagram illustrating an SD 
memory card 10 and an antenna module 12 employed in a 
first embodiment of the invention; 

0023 FIG. 3 is a view showing a modification of the SD 
memory card of FIG. 2; 

0024 FIG. 4 is a block diagram illustrating an SD 
memory card 10c and an antenna module 12 employed in a 
Second embodiment of the invention; 

0025 FIG. 5 is a block diagram illustrating an SD 
memory card 10d and an antenna module 12a employed in 
a third embodiment of the invention; 

0026 FIGS. 6A - 6D are schematic views of a fourth 
embodiment of the invention, showing a card slot formed in 
a data processing apparatus (host apparatus), in which an SD 
memory card 10 can be inserted; 

0027 FIG. 7 is a schematic view of a fifth embodiment 
of the invention, showing a card slot formed in a data 
processing apparatus (host apparatus), in which an SD 
memory card 10 can be inserted; and 

0028 FIG. 8 is a block diagram illustrating an SD 
memory card 10e and a Bluetooth function expansion mod 
ule 50 employed in a sixth embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0029. The embodiments of the invention will be 
described with reference to the accompanying drawings. 

0030 FIGS. 1A-1D show the exterior appearance of an 
IC card (SD memory card) 10 with a radio interface function 
according to the invention. AS shown in these figures, the SD 
memory card 10 has a connector (antenna attaching means) 
through which an antenna module 12 for radio communi 
cation can be attached thereto and detached therefrom. The 

antenna module 12 has a connector (IC card attaching 
means) to be connected to the connector of the SD memory 
card 10 so that the module 12 is attached to the SD memory 
card. FIG. 1A is a plan view showing the connection 
between the SD memory card 10 and the antenna module 12. 
FIG. 1B is a view of a connection Surface of the antenna 
module 12 and the SD memory card 10. FIG. 1C is a side 
view of the connected units shown in FIG. 1A. Further, 
FIG. 1D is a perspective view of the connected units shown 
in FIG. 1A. As shown in FIGS. 1A - 1D, the antenna 
module 12 is attached to that side of the SD memory card 10, 
on which no signal pins are provided. 
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0031 <First Embodiment> 

0032) The SD memory card 10 shown in FIGS. 1A -1D, 
according to a first embodiment, will be described. 
0033 FIG. 2 is a block diagram illustrating the SD 
memory card 10 and the antenna module 12 shown in FIGS. 
1A - 1D and employed in the first embodiment of the 
invention. Suppose that the SD memory card 10 of the first 
embodiment has a radio interface function and uses Blue 
tooth as a radio communication System. 

0034 Bluetooth is the short-distance radio-communica 
tion Standard, which implements radio communication 
within a radius of approx. 10 m using 2.45-GHz band. In 
Bluetooth, the frequency hopping method is used as Spec 
trum diffusion techniques and enables up to eight devices to 
be connected by time-division multiplexing. In Bluetooth, 
the devices connected by time-division multiplexing consti 
tute a network called Piconet, where one device functions as 
a parent device and the other devices function as child 
devices. In the network (Piconet), connection is certified 
using a code number called PIN (personal Identification 
Number) code. 
0035). As shown in FIG. 2, the SD memory card 10 
contains three elements, i.e. an RF (Radio Frequency) circuit 
20, a controller LSI 21 and a flash memory IC (Integrated 
Circuit) 22. 
0036) The RF circuit 20 (RFIC) is a high frequency 
circuit for executing radio communication based on Blue 
tooth, and is connected to the antenna module 12 by the 
connector. The RF circuit 20 is also connected to the 
controller LSI 21. 

0037. The controller LSI 21 executes base band control 
(radio interface control) on Bluetooth and interface control 
on the SD memory card, and is connected to the RE circuit 
20, the flash memory 22 and signal pins. The controller LSI 
21 contains, as shown in FIG. 2, an MPU (RISC) 21a, a 
ROM 21b storing control programs, a link controller 21c for 
controlling the lowest protocol of Bluetooth, an SRAM 21d 
used as a work buffer memory, a memory interface 21e for 
the flash memory 22, an SD card interface 21f for a plurality 
of Signal pins, and other devices 21g. 

0038. The ROM 21b stores a Bluetooth protocol control 
program, an SD card interface control program, etc. The 
MPU 21a executes the programs stored in the ROM 21b to 
thereby execute Bluetooth upper protocol control (Link 
Manager control, HCI control), interface control on the SD 
memory card (Security data access control, memory access 
control on the flash memory 22). The Security data access 
control is performed for operating a copyright protection 
technique called “Personal Identification” and provided in 
the SD memory card and also in an apparatus (host appa 
ratus) that can use the SD memory card. In the Security data 
access control, when reading data (contents) Stored in an SD 
memory card or writing data into the SD memory card, ID 
(Identification Data) prestored in the SD memory card in its 
manufacturing Stage is transmitted between the SD memory 
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card and the host apparatus through encryption using key 
data items provided in both the SD memory card and the 
host apparatus, thereby managing the copying history of the 
contents and preventing their unlimited copying. 

0039) The flash memory 22 is a flash ROM (EEPROM) 
for the SD memory card, and includes a System area, a 
protection area and a general user area. 
0040. In light of the efficiency of transmission/reception 
of radio waves, the advantages of the high frequency 
antenna for Bluetooth can be realized when it is protruded as 
much as possible from the casing of a data processing 
apparatus as the host apparatus. Since, in the Structure 
shown in FIG. 2, the antenna module 12 outwardly pro 
trudes from the SD memory card 10, it protrudes from the 
casing of the data processing apparatus when the SD 
memory card 10 is inserted in the card slot of the apparatus. 
As shown in FIG.2, when the antenna module 12 is attached 
to the SD memory card 10, an antenna 26 for Bluetooth 
incorporated in the module 12 is connected to the RF circuit 
20 of the SD memory card 10. 

0041 Since the SD memory card 10 has a radio interface 
function as described above, it can be used to expand the 
function of the data processing apparatus. Further, when the 
antenna module 12 is not attached to the card 10, the card 10 
is used as a general SD memory card. 

0042. In the structure shown in FIG. 2, the MPU 21a 
executeS protocol control on Bluetooth and interface control 
on the flash memory 22. When installing a radio interface 
function based on Bluetooth in the SD memory card 10, it 
is necessary to employ a controller LSI for executing 
Bluetooth protocol control and a controller LSI for execut 
ing SD memory card interface control, which means that two 
MPUs are required. On the other hand, in the first embodi 
ment, the single MPU 21a is used for Bluetooth protocol 
control and SD memory card interface control (Security data 
access control, memory access control). In other words, it is 
sufficient if only one controller LSI 21 is used, which is 
advantageous in mounting component parts in the SD 
memory card 10. 

0043 FIG. 3 shows a modification of the SD memory 
card 10 of FIG. 2. An SD memory card 10b shown in FIG. 
3 does not have the flash memory 22 shown in FIG. 2. 

0044) The SD memory card 10 of FIG. 2 can also 
function as a usual SD memory card, while the SD memory 
card 10b of FIG. 3 is used as an I/O (Input/Output) card 
dedicated to the radio interface function. 

0045 <Second Embodiment> 

0046) An SD memory card 10c according to a second 
embodiment will be described. 

0047 FIG. 4 is a block diagram illustrating the SD 
memory card 10c and an antenna module 12 employed in the 
second embodiment. The SD memory card 10c of the second 
embodiment differs in the antenna mounting Structure from 
the SD memory card 10 of the first embodiment (shown in 
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FIG. 2 or 3). As shown in FIG. 4, an antenna A27 is 
provided in the SD memory card 10c along the side of the 
card on which no signal pins are provided, and is connected 
to an RF circuit 20. The antenna module 12 can be attached 

to the SD memory card 10c as in the first embodiment (a 
connector for attachment is not shown in FIG. 4). When the 
antenna module 12 is attached to the SD memory card 10c, 
an antenna B28 for Bluetooth provided in the antenna 
module 12 is connected to the RF circuit 20 via an antenna 
connector. The other Structural elements are Similar to those 

employed in the first embodiment (FIG. 2), and hence not 
described. 

0048 Provision of the antenna A27 in the SD memory 
card 10c as shown in FIG. 4 enables the card 10c to have a 
radio interface function without the antenna module 12. 

0049. When, for example, highly efficient transmission/ 
reception of radio waves is not required, i.e. when short 
distance radio communication is executed between a mouse 
as the host apparatus of the SD memory card 10c and a 
personal computer using the mouse, the SD memory card 
10c can be used with the antenna module 12 detached 
therefrom. Since in this state, there is nothing projecting (i.e. 
the antenna module 12) from the casing of the host appa 
ratus, the host apparatus can be handled more easily. 

0050. On the other hand, when executing radio commu 
nication with a device located at a distance from the SD 

memory card 10c, the card 10c is used with the antenna 
module 12 attached thereto. As a result, the transmission/ 
reception efficiency of radio waves is enhanced, and a 
necessary communication distance can be Secured. 

0051. Thus, the SD memory card 10c can be used as a 
radio communication interface card both when the antenna 
module 12 is attached thereto and when it is detached 
therefrom. Accordingly, the Single SD memory card 10c can 
be used for various purposes. In other words, the card 10c is 
very versatile. 

0.052 <Third Embodiment> 

0053 An SD memory card 10d according to a third 
embodiment will be described. 

0054 FIG. 5 is a block diagram illustrating the SD 
memory card 10d and an antenna module 12a employed in 
the third embodiment. The antenna module 12a of the third 
embodiment has, in addition to the antenna B28 employed 
in the second embodiment (FIG. 4), an external RF ampli 
fier 29 that serves as part of a high frequency circuit (high 
frequency amplifier). 

0055 Specifically, as shown in FIG. 5, the antenna 
module 12a contains the internal antenna B28 for Bluetooth, 
and the external RF amplifier 29. When the antenna module 
12a is attached to the SD memory card 10d, the antenna B28 
is connected to the RF circuit 20 of the card 10d via the 
external RF amplifier 29 and an antenna connector. The 
other Structural elements are Similar to those employed in 
the first embodiment (FIG. 2), and hence not described. 
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0056. The external RF amplifier 29 amplifies a radio 
signal transmitted or received by the antenna B28. 
0057 Accordingly, the attachment of the antenna module 
12a to the SD memory card 10d increases the ability to 
perform radio communication as compared with the Second 
embodiment. 

0.058 <Fourth Embodiment> 
0059 A fourth embodiment will now be described. 
0060. In the first to third embodiments, the external 
antenna module 12 (12a) is attached to the SD memory card 
10 (10c, 10d). In this structure, the antenna module 12 
projects from the SD memory card 10, and hence makes it 
slightly difficult to handle the card 10. In the fourth embodi 
ment, no antenna is directly attached to the SD memory card 
10, but an antenna installed in an eject lever incorporated in 
a data processing apparatus (host apparatus) is used. 
0061 FIGS. 6A-6D are schematic views of the fourth 
embodiment of the invention, showing a card slot formed in 
a data processing apparatus (host apparatus), in which the 
SD memory card 10 can be inserted. As shown in FIG. 6A, 
the card slot has an eject mechanism formed of eject lever 
component parts 30 and 31 for ejecting the inserted SD 
memory card 10. The eject lever component part 30 extends 
in the card slot in a direction of insertion of the SD memory 
card 10, and has a distal end portion thereof protruding from 
the casing Surface of the host apparatus, and a proximal end 
portion thereof coupled to the eject lever component part 31. 
The eject lever component part 31 extends in the card Slot 
along the inner end (the Signal pin side) of the SD memory 
card 10 when the card 10 is inserted in the slot. When the 
distal end portion of the eject lever component part 30 is 
pushed toward the interior of the host apparatus casing 38 
(eject operation), the eject lever component part 31 Swings 
about the fulcrum in a direction indicated by the arrow (in 
a direction of ejection), thereby ejecting, from the casing 38, 
the SD memory card 10 connected to an SD memory card 
connector 35. The eject lever component part 30 has an 
antenna 34 for Bluetooth contained in the portion protruding 
from the host apparatus casing 38, and an antenna terminal 
37 provided on a side portion thereof that touches the SD 
memory card 10 when the card 10 is inserted in the slot. The 
antenna terminal 37 is connected to the antenna 34. The 
entire antenna 34 does not have to extend along the portion 
of the eject lever component part 30, which protrudes from 
the host apparatus casing 38, but part of the antenna may 
extend along the protruding portion. 

0062) The SD memory card 10 used in the fourth embodi 
ment has an antenna terminal (antenna connecting terminal) 
10a provided on a side portion thereof that touches the 
antenna terminal 37 of the eject lever component part 30 
when the SD memory card 10 is inserted in the card slot. The 
internal structure of the SD memory card 10 is similar to that 
of the first to third embodiments, and the antenna terminal 
10a is connected to the RF circuit 20 in the card. 

0063 FIG. 6B illustrates a state in which the SD memory 
card 10 is inserted in the host apparatus casing 38. AS Shown, 
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the distal end portion of the eject lever component part 30 
containing the antenna 34 protrudes from the casing 38, and 
hence the transmission/reception efficiency of radio waves is 
enhanced. Further, Since it is not necessary to directly attach 
the antenna module to the SD memory card 10, the card 10 
can be handled easily. Moreover, since the antenna 34 
installed in the host apparatus is used, to add a radio 
communication function the user does not have to consider 
the attachment of an antenna to the card, but just inserts the 
SD memory card 10 into the card slot, as in the case of a 
usual SD card. 

0064. If the host apparatus cannot be handled easily with 
the eject lever component part 30 protruding from the 
casing, the protruding portion of the eject lever component 
part 30 may be constructed as shown in FIG. 6C. When, in 
the case of FIG. 6C, the SD memory card 10 is inserted in 
the card slot, the protruding portion of the eject lever 
component part 30 containing the antenna 34 is bent along 
the casing surface as shown in FIG. 6D. Even in this state, 
the transmission/reception efficiency of radio waves is not 
Significantly degraded, Since the antenna 34 is exposed to the 
outside of the casing. 

0065 <Fifth Embodiment> 
0066. There now follows a description of a fifth embodi 
ment. 

0067 
antenna 34 used for the SD memory card 10 is provided in 
the eject lever, while in the fifth embodiment, it is provided 
on the casing Surface of the host apparatus. 

0068 FIG. 7 is a schematic view of the fifth embodiment 
of the invention, showing a card slot formed in a data 
processing apparatus (host apparatus), in which the SD 
memory card 10 can be inserted. As shown, an antenna 40 
for Bluetooth is mounted on the Surface of the host apparatus 
casing. An antenna terminal 42 is provided on the Surface 
portion of the card slot, which touches the antenna 40 of the 
SD memory card 10 when the card is inserted. The antenna 
terminal 42 is connected to the antenna 40. 

In the above-described fourth embodiment, the 

0069. Further, in the fifth embodiment, an antenna ter 
minal (antenna connecting terminal) 10a is provided on the 
side surface portion of the SD memory card 10, which 
touches the antenna terminal 42 of the card slot when the SD 
memory card 10 is inserted in the card slot. The internal 
structure of the SD memory card 10 is similar to that of the 
first to third embodiments, and the antenna terminal 10a is 
connected to the RF circuit 20 in the card. 

0070 The antenna 40 provided on the surface of the host 
apparatus casing as shown in FIG. 7 enhances the trans 
mission/reception efficiency of radio waves. Moreover, 
Since it is not necessary to directly attach the antenna module 
to the SD memory card 10, the card 10 can be handled easily. 
In addition, since the antenna 40 provided on the host 
apparatus is used, to add a radio communication function, 
the user does not have to consider the attachment of an 
antenna to the card, but just inserts the SD memory card 10 
into the card slot, as in the case of a usual SD card. 
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0071. In the fourth and fifth embodiments, the antenna 
terminal 10a to be connected to the antenna is provided on 
the SD memory card 10. However, if one of the signal pins 
provided in the SD memory card 10 can be used for antenna 
connection, the embodiments can be modified Such that the 
host-apparatus-side antenna 34 or 40 is connected to the SD 
memory card 10 via the SD card memory connector 35. 

0072 <Sixth Embodiment> 

0073. A sixth embodiment will be described. 
0074) In the sixth embodiment, an SD memory card 10e 
has only a usual SD memory card function, and a Bluetooth 
function expansion module 50 (an IC card having a radio 
interface function) is further employed which has a main 
structure for realizing the Bluetooth function. FIG. 8 illus 
trates the SD memory card 10e and the Bluetooth function 
expansion module 50 employed in the sixth embodiment. 

0075) The SD memory card 10e shown in FIG. 8 serves 
as a usual SD memory card when only the card 10e itself is 
used, and contains a controller LSI 51 and a flash memory 
52. The controller LSI 51 includes an MPU 51a, a ROM 5b, 
an SD-BT interface 51c, an SRAM 5d., a memory interface 
51e, and an SD card interface 51f. The controller LSI 51 
includes elements similar to those of the controller LSI 21 of 
FIG. 2, except that it does not include the SD-BT interface 
51C and a communication interface function. Accordingly, 
no detailed description will be given of the controller LSI 
21. The SD-BT interface 51c is provided for connecting the 
SD memory card 10e to the Bluetooth function expansion 
module 50, using a connector 54. 

0076) The Bluetooth function expansion module 50 is an 
IC card having a radio interface function, and contains an RF 
circuit 20, a Bluetooth base band LSI 56, and an antenna 58. 
The Bluetooth base band LSI 56 is provided for executing 
Bluetooth base band control, and includes an MPU (RISC) 
56a, a ROM 56b storing a base band control program, a link 
controller 56c for controlling the lowest protocol of Blue 
tooth, an SRAM 56d used as a work buffer memory, other 
devices 56e, an SD-BT interface 56f for the memory card 
10e, etc. The Bluetooth base band LSI 56 is similar to the 
controller LSI 21 shown in FIG.2, except that it includes the 
SD-BT interface 56f and does not have a memory interface 
function. Therefore, no detailed description will be given of 
the LSI 56. The SD-BT interface 56f is provided for con 
necting the module 50 to the SD memory card 10e via the 
connector 54. 

0077. The Bluetooth base band LSI 56 is connected to the 
RF circuit 20 via the link controller 56c. The RF circuit 20 
is connected to the antenna 58 contained in the Bluetooth 
function expansion module 50. 

0078 Thus, the SD memory card 10e can usually be used 
as a general SD memory card device, and can additionally 
have a communication interface function when it is con 
nected to the Bluetooth function expansion module 50 that 
contains the antenna 58, the RF circuit 20 and the Bluetooth 
base band LSI 56. 
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0079 The above structure enables easy mounting of 
component parts in the SD memory card 10e, and enables 
the use of the card 10e as an SD memory card having a radio 
interface function by connecting thereto the Bluetooth func 
tion expansion module 50. 
0080 A description will now be given of a method for 
Setting a destination to which the device of each of the first 
to Sixth embodiments is connected using the radio interface 
function. 

0081. In a radio communication system such as Blue 
tooth, there is a case where communication is performed 
with only a predetermined one of communicable devices. In 
this case, information for Specifying the predetermined 
device is necessary. In Bluetooth, communication of a 
transmitter only with a predetermined destination device can 
be realized by pre-registering, for example, a PIN code for 
the transmitter itself and a PIN code for the destination 
device as destination information, and executing communi 
cation based on the registered information. 
0082 For example, in each of the structures employed in 
the above-described embodiments (except for the structure 
shown in FIG. 3), the destination information is written 
beforehand in the protection memory area of the SD 
memory card. In the case of the SD memory card 10 of FIG. 
2, the destination information written in the protection 
memory area of the flash memory 22 can be read by the 
controller LSI 21 that executes radio interface control and 
memory interface control, and can be used in the card as 
destination recognizing information. As a result, communi 
cation with a preset destination device can be executed. On 
the other hand, the SD memory card 10 cannot access 
apparatuses other than a predetermined host apparatus hav 
ing eXclusive key data that is certified by the certification 
means (Security data access control means) of the SD 
memory card. 

0083. Usually, it is not preferable that the destination 
information comes out to or changed by any perSon other 
than the owner of the card. In light of this, the data 
processing System is arranged Such that, as described above, 
(1) the SD memory card 10 is attached to any voluntary host 
apparatus (Such as a personal computer) to thereby enable 
the host apparatus to communicate with a preset destination 
device, and (2) change of the destination device or reading 
of the destination information can be executed only when 
the SD memory card is attached to the host apparatus. 

0084. This arrangement enables enhancement of the con 
venience of the SD memory card that it can add a radio 
interface function for Setting a destination device, and pro 
tection of destination information of high Secrecy. 

0085 Although, in the above-described embodiments, an 
SD memory card is used as an IC card having a radio 
interface function, the invention can be also applicable to a 
Small IC card having another shape and/or another function. 
Further, the radio communication System is not limited to 
Bluetooth, but may be another radio communication System 
that can realize a radio LAN. 
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0.086 As described above in detail, a radio interface 
function is installed in an IC card (an SD memory card), and 
hence the IC card is used to expand the function of a data 
processing apparatus. When no antenna is attached to the SD 
memory card, the SD memory card can be used as a usual 
IC card. 

0.087 Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, the 
invention in its broader aspects is not limited to the Specific 
details and representative embodiments shown and 
described herein. Accordingly, various modifications may be 
made without departing from the Spirit or Scope of the 
general inventive concept as defined by the appended claims 
and their equivalents. 
What is claimed is: 

1. An IC card containing a radio interface function, 
comprising: 

a high frequency circuit to be connected to an antenna; 
a memory; and 
a controller for controlling access to the memory and 

executing radio interface control related to radio com 
munication. 

2. The IC card according to claim 1, further comprising 
antenna attachment means attachable to and detachable from 
an antenna module provided with an antenna. 

3. The IC card according to claim 1, further comprising an 
antenna connected to the high frequency circuit. 

4. The IC card according to claim 1, wherein the control 
ler controls the memory So as to Store, in a predetermined 
area of the memory, information Specifying a destination of 
connection, and executes the radio interface control on the 
basis of the information. 

5. An antenna module comprising: 
IC card attachment means to be connected to an IC card 

that has a radio interface function; and 
an antenna to be connected to means incorporated in the 
IC card for realizing the radio interface function. 
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6. The antenna module according to claim 5, further 
comprising a high frequency amplifier connected between 
the antenna and the means for realizing the radio interface 
function, when the antenna module is connected to the IC 
card by the IC card attachment means. 

7. An IC card containing a radio interface function, 
comprising: 

an antenna, 

a high frequency circuit connected to the antenna; 
a controller for executing radio interface control related to 

radio communication executed using the high fre 
quency circuit; and 

connection means for connecting the controller to another 
IC card. 

8. A data processing apparatus having a slot for inserting 
therein an IC card, comprising: 

an antenna incorporated in a casing of the data processing 
apparatus, and 

connection means for connecting the antenna to an 
antenna terminal incorporated in the IC card when the 
IC card is inserted in the slot. 

9. The data processing apparatus according to claim 8, 
wherein the antenna is provided in an eject lever to be 
operated to eject the IC card from the slot. 

10. The data processing apparatus according to claim 8, 
wherein the antenna is provided on a Surface of the casing. 

11. The IC card according to claim 1, further comprising 
an antenna connecting terminal to be connected to an 
antenna that is provided in an eject lever incorporated in a 
data processing apparatus and to be operated to eject the IC 
card from a slot of the data processing apparatus when the 
IC card is inserted in the slot. 

12. The IC card according to claim 1, further comprising 
an antenna connecting terminal to be connected to an 
antenna provided on a Surface of a casing of a data proceSS 
ing apparatus, when the IC card is inserted in a mechanism 
incorporated in the data processing apparatus. 
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