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(7) ABSTRACT

A SIM comprises a substrate, an IC chip mounted on the
substrate and provided with a dual interface for contact and
noncontact communication, and a contact-terminal plate
mounted on the substrate and provided with a plurality of
contact terminals. A SIM holder for holding the SIM is
provided with an antenna coil, and the antenna terminals of
the IC chip are connected to terminals C4 and C8 among the
eight terminals C1 to C8 of the SIM. The terminals C4 and
C8 are connected to the antenna coil of the SIM holder.
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SIM, SIM HOLDER, IC MODULE, IC CARD AND
IC CARD HOLDER

TECHNICAL FIELD

[0001] The present invention relates to a SIM, a SIM
holder, an IC module, an IC card and an IC card holder.
More specifically, the present invention relates to a SIM (ID
module) provided with a noncontact IC chip, a SIM holder
capable of detachably holding the SIM, an IC module, an IC
card and an IC card holder.

BACKGROUND ART

[0002] A key holder type ID module that can be carried
together with a door key for a car has been used in recent
years. This ID module is provided with a built-in noncontact
IC chip and a built-in antenna, and is fabricated by injection
molding or the like.

[0003] As mentioned in, for example, the Nikkei Sangyo
Shinbun, Front page, Aug. 7, 2002, a charge for gasoline
bought at a self-service gas station can instantly be paid in
a noncontact mode through noncontact communication
between such a key holder and the filling pump when such
the key holder is held opposite to an automatic accounting
system.

[0004] Payment is made later by a credit card, which saves
the user from the trouble of inserting the credit card in an
accounting machine.

[0005] Attachments for noncontact communication using
IC cards are disclosed in JP10-334193A (Reference 1) and
Jpn. Utility Model No. 2550502 (Reference 2). Reference 1
uses a remote control device using an infrared beam or a
laser beam for noncontact communication with a wallet-size
card. This remote control device is provided with an optical
transmission device, a battery and such and hence inevitably
large. Reference 2 uses an IC card not provided with any
noncontact communication interface, and noncontact com-
munication between the IC card and an external device is
achieved indirectly through an attachment. Such an attach-
ment is large and cannot be formed in a small size.

[0006] The key holder type ID module mentioned above is
provided with an IC chip and is fabricated by molding a
resin by injection molding or the like. Therefore the key
holder type ID module cannot be fabricated and issued by
the same procedures as conventional IC cards.

[0007] A small SIM or a UIM or a security ID module
called a USIM card is incorporated into recent portable
telephones (cellular phones). In Japan also, he latest portable
telephones provided with a USIM card have practically been
used.

[0008] A UIM (User Identity Module) is a small IC card
issued by a portable telephone company and holding user
information. The UIM is incorporated into a portable tele-
phone for identifying the user.

[0009] The UIM developed through the feature expansion
of a SIM (Subscriber Identity Module) is capable of holding
in addition to the user information, encrypted private infor-
mation including a telephone directory and personal identi-
fication information for the settlement of credit account.

[0010] Since the UIM is based on the SIM, similar in
function to the SIM, the UIM is called sometimes a USIM
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(Universal SIM). Whereas the SIM is intended for use in
using GSM portable telephone service, the UIM is intended
for use to receive international roaming service by inserting
the same in a cdma 2000 portable telephone of America.

[0011] In all cases, the SIM and the UIM can easily be
fabricated and issued by existing techniques.

DISCLOSURE OF THE INVENTION

[0012] Accordingly, it is an object of the present invention
to provide a SIM, a SIM holder, an IC module, an IC card
and an IC card holder that can be used as a noncontact ID
module by forming a noncontact ID unit in the shape of a
SIM used in a portable telephone, providing a SIM with a
dual interface for both contact and noncontact communica-
tion, and providing the SIM or a holder for holding the SIM
with an antenna.

[0013] According to a first aspect of the present invention,
a SIM comprises: a substrate; an IC chip mounted on the
substrate and provided with a dual interface for contact and
noncontact communication; a contact-terminal plate
mounted on the substrate and provided with a plurality of
contact terminals; and a SIM base holding the substrate, the
IC chip and the contact-terminal plate; wherein antenna
terminals of the IC chip are connected to the contact
terminals that are not used for contact communication.

[0014] In the SIM according to the present invention, a
SIM antenna coil is formed on the SIM base.

[0015] In the SIM according to the present invention, the
antenna terminals of the IC chip are connected to terminals
C4 and C8 included in the eight contact terminals of the
SIM.

[0016] In the SIM according to the present invention, the
SIM has the shape of a thin plate having a thickness of 1.0
mm or below and a substantially rectangular shape not
greater than 25 mmx15 mm in a projection on a horizontal
plane.

[0017] In the SIM according to the present invention, one
or some of a half-length photograph(portrait), a name and a
number are printed on a surface of the SIM base opposite a
surface of the SIM base on which the contact-terminal plate
is mounted.

[0018] According to a second aspect of the present inven-
tion, a SIM comprises: a substrate; an IC chip mounted on
the substrate; a contact-terminal plate provided with a plu-
rality of contact terminals; and a SIM base holding the
substrate, the IC chip and the contact-terminal plate; wherein
the contact terminals of the contact-terminal plate include
extra contact terminals to be connected to antenna terminals
formed in the IC chip.

[0019] In the SIM according to the present invention, the
IC chip includes a contact interface conforming to ISO
7816-2 and ISO 7816-3, a noncontact interface conforming
to ISO 14443 and a USB contact interface, the SIM base is
provided with a SIM antenna coil, and an antenna-terminal
plate to be connected to the SIM antenna coil is formed on
a surface of the substrate opposite a surface on which the
contact-terminal plate is mounted.

[0020] In the SIM according to the present invention, the
extra contact terminals are a terminal CE1 disposed between
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terminals C1 and C5 among eight contact terminals C1 to
C8, and a terminal CE2 disposed between the terminals C4
and C8.

[0021] In the SIM according to the present invention, the
antenna terminals of the IC chip are connected to the
terminals CE1 and CE2 by wire bonding.

[0022] In the SIM according to the present invention, the
antenna terminals of the IC chip are connected to the
terminals CE1 and CE2 via through holes.

[0023] In the SIM according to the present invention, the
terminals CE1 and CE2 are those to be connected to an
antenna coil formed in a SIM holder.

[0024] In the SIM according to the present invention, a
pair of U-shaped circuits are formed so as to surround the IC
chip on a surface of the substrate opposite a surface of the
substrate on which the contact-terminal plate is mounted, the
terminals CE1 and CE2 are connected to the U-shaped
circuits, respectively, and the U-shaped circuits are con-
nected to the antenna terminals of the IC chip, respectively.

[0025] In the SIM according to the present invention, the
SIM has the shape of a thin plate having a thickness of 1.0
mm or below and a substantially rectangular shape not
greater than 25 mmx15 mm in a projection on a horizontal
plane.

[0026] In the SIM according to the present invention, one
or some of a half-length photograph, a name and a number
are printed on a surface of the SIM base opposite a surface
of the SIM base on which the contact-terminal plate is
mounted.

[0027] According to a third aspect of the present inven-
tion, a SIM holder for detachably holding a SIM comprises:
a case; a terminal plate contained in the case and capable of
being electrically connected to a contact-terminal plate
included in the SIM; and an antenna coil formed in the case;
wherein terminals to be connected to the antenna coil among
those formed on the terminal plate are those to be connected
to contact terminals, not used for contact communication, of
the SIM.

[0028] In the SIM holder according to the present inven-
tion, the antenna coil is formed on an inner surface of the
case so as to extend along the peripheral edges of the SIM
held in the case.

[0029] In the SIM holder according to the present inven-
tion, the antenna coil is formed in the case so as to surround
the terminal plate along the peripheral edges of the SIM held
in the case.

[0030] In the SIM holder according to the present inven-
tion, a part of the case is formed of a transparent resin
through which one or some of a half-length photograph, a
name and a number printed on a surface of the SIM held in
the case can be viewed.

[0031] In the SIM holder according to the present inven-
tion, the case has a thickness of 1.0 mm or below and a
rectangular shape not greater than 25 mmx15 mm in a
projection on a horizontal plane.

[0032] The SIM holder according to the present invention
further comprises: a converter IC chip placed in the case and
capable of converting an ISO 7816 interface into a USB
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interface; and a USB connector placed on the case; wherein
the SIM held in the case is connected to the antenna coil for
noncontact communication with an external device, the
converter IC chip connected to the SIM converts the ISO
7816 interface into the USB interface to enable communi-
cation with the external device through the USB interface
when the SIM holder is connected through the USB con-
nector to the external device.

[0033] In the SIM holder according to the present inven-
tion, the SIM held in the case includes an IC chip provided
with a dual interface for contact and noncontact communi-
cation, and a SIM antenna coil connected to the IC chip.

[0034] In the SIM holder according to the present inven-
tion, the antenna coil is formed on an inner surface of the
case so as to extend along the peripheral edges of the SIM
held in the case.

[0035] In the SIM holder according to the present inven-
tion, the antenna coil is formed in the case around the
terminal plate along the peripheral edges of the SIM held in
the case.

[0036] In the SIM holder according to the present inven-
tion, a part of the case is formed of a transparent resin
through which one or some of a half-length photograph, a
name and a number printed on a surface of the SIM held in
the case can be viewed.

[0037] According to a fourth aspect of the present inven-
tion, a SIM holder for detachably holding a SIM comprises:
a case; a terminal plate contained in the case and capable of
being electrically connected to a contact-terminal plate
included in the SIM; and an antenna coil formed in the case;
wherein terminals of the terminal plate connected to the
antenna coil, are connected to extra contact terminals on the
SIM.

[0038] In the SIM holder according to the present inven-
tion, the SIM held in the SIM holder is provided with an IC
chip provided with contact, noncontact and USB contact
interfaces, and a SIM antenna coil connected to the IC chip.

[0039] In the SIM holder according to the present inven-
tion, the antenna coil is formed on an inner surface of the
case along the peripheral edges of the SIM held in the case.

[0040] In the SIM holder according to the present inven-
tion, the antenna coil is formed in the case around the
terminal plate substantially along the peripheral edges of the
SIM held in the case.

[0041] In the SIM holder according to the present inven-
tion, at least a part of the case is formed of a transparent
resin, through which one or some of a half-length photo-
graph, a name and a number printed on a surface of the SIM
held in the case can be viewed.

[0042] In the SIM holder according to the present inven-
tion, terminals CEH1 and CEH2 on the terminal plate
corresponding to terminals CE1 and CE2 of the SIM are
connected to the antenna coils.

[0043] According to a fifth aspect of the present invention,
an IC module comprises: a substrate; an IC chip mounted on
the substrate; and a contact-terminal plate having a plurality
of contact terminals and mounted on the substrate; wherein
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the plurality of contact terminals of the contact-terminal
plate include extra contact terminals connected to antenna
terminals of the IC chip.

[0044] In the IC module according to the present inven-
tion, the IC chip has a contact interface conforming to ISO
7816-2 and ISO 7816-3, a noncontact interface conforming
to ISO 14443 and a USB contact interface.

[0045] In the IC module according to the present inven-
tion, the extra contact terminals are a terminal CE1 disposed
between terminals C1 and C5 among eight contact terminals
C1 to C8, and a terminal CE2 disposed between the termi-
nals C4 and C8.

[0046] In the IC module according to the present inven-
tion, the antenna terminals of the IC chip are connected to
the terminals CE1 and CE2 by wire bonding.

[0047] In the IC module according to the present inven-
tion, the antenna terminals of the IC chip are connected to
the terminals CE1 and CE2 via through holes.

[0048] In the IC module according to the present inven-
tion, the terminals CE1 and CE2 are those to be connected
to an antenna coil formed in a SIM holder.

[0049] In the IC module according to the present inven-
tion, a pair of U-shaped circuits are formed so as to surround
the IC chip on a surface of the substrate opposite a surface
of the substrate on which the contact-terminal plate is
mounted, the terminals CE1 and CE2 are connected to the
U-shaped circuits, respectively, and the U-shaped circuits
are connected to the antenna terminals of the IC chip,
respectively.

[0050] According to a sixth aspect of the present inven-
tion, an IC module comprises: a substrate; an IC chip
mounted on the substrate; and a contact-terminal plate
provided with a plurality of contact terminals and mounted
on the substrate; wherein a pair of U-shaped circuits are
formed so as to surround the IC chip on a surface of the
substrate opposite a surface of the substrate on which the
contact-terminal plate is mounted, and the U-shaped circuits
are connected to antenna terminals of the IC chip, respec-
tively.

[0051] In the IC module according to the present inven-
tion, he U-shaped circuits are connected to an antenna coil
formed in a card.

[0052] In the IC module according to the present inven-
tion, are connected to the contact terminals not used for
contact communication among the plurality of contact ter-
minals.

[0053] In the IC module according to the present inven-
tion, the U-shaped circuits are connected to terminals C4 and
C8 among eight contact terminals C1 to C8.

[0054] In the IC module according to the present inven-
tion, the U-shaped circuits are connected to the terminals C4
and C8 via through holes.

[0055] In the IC module according to the present inven-
tion, the U-shaped circuits are connected to antenna termi-
nals of the IC chip by wire bonding.

[0056] In the IC module according to the present inven-
tion, the U-shaped circuits are connected to extra contact
terminals included in the plurality of contact terminals.
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[0057] In the IC module according to the present inven-
tion, the U-shaped circuits are connected to the extra contact
terminals via through holes, respectively.

[0058] In the IC module according to the present inven-
tion, the U-shaped circuits are connected to antenna termi-
nals of the IC chip by wire bonding.

[0059] In the IC module according to the present inven-
tion, the extra contact terminals are connected to an antenna
coil formed on a SIM holder or an IC card holder.

[0060] According to a seventh aspect of the present inven-
tion, an IC module comprises: a substrate; an IC chip
mounted on the substrate, and provided with contact and
noncontact interfaces; and a contact-terminal plate provided
with a plurality of contact terminals and mounted on the
substrate; wherein an antenna-terminal plate to be connected
to an antenna formed on a card is mounted on a surface of
the substrate opposite a surface of the substrate on which the
contact-terminal plate is mounted, the antenna-terminal
plate is connected to the contact terminals, not used for
contact communication, among the plurality of contact
terminals by wires, and the antenna terminals of the IC are
connected to the contact terminals not used for contact
communication or to the antenna-terminal plate by wires.

[0061] In the IC module according to the present inven-
tion, contact terminals C4 and C8 among the eight terminals
C1 to C8 are those not used for contact communication.

[0062] According to an eighth aspect of the present inven-
tion, an IC card comprises: a substrate; an IC chip mounted
on the substrate; a contact-terminal plate provided with a
plurality of contact terminals and mounted on the substrate;
and a card holding the substrate, the IC chip and the
contact-terminal plate; wherein the plurality of contact ter-
minals of the contact-terminal plate include extra contact
terminals connected to antenna terminals of the IC chip.

[0063] In the IC card according to the present invention,
the IC chip includes a contact interface conforming to ISO
7816-2 and ISO 7816-3, a noncontact interface conforming
to ISO 14443 and a USB contact interface, the card is
provided with an antenna coil, and an antenna-terminal plate
to be connected with the antenna coil is attached to a surface
of the substrate opposite a surface on which the contact-
terminal plate is mounted.

[0064] In the IC card according to the present invention,
the extra contact terminals are a terminal CE1 disposed
between terminals C1 and C5 among eight contact terminals
C1 to C8, and a terminal CE2 disposed between the termi-
nals C4 and C8.

[0065] In the IC card according to the present invention,
the antenna terminals of the IC chip are connected to the
terminals CE1 and CE2 by wire bonding.

[0066] In the IC card according to the present invention,
the antenna terminals of the IC chip are connected to the
terminals CE1 and CE2 via through holes.

[0067] In the IC card according to the present invention,
the terminals CE1 and CE2 are connected to an antenna coil
formed in an IC card holder.

[0068] In the IC card according to the present invention, a
pair of U-shaped circuits are formed so as to surround the IC
chip on a surface of the substrate opposite a surface of the
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substrate on which the contact-terminal plate is mounted, the
terminals CE1 and CE2 are connected to the U-shaped
circuits, respectively, and the U-shaped circuits are con-
nected to the antenna terminals of the IC chip, respectively.

[0069] According to a ninth aspect of the present inven-
tion, an IC card holder for detachably holding an IC card
comprises: a case; a terminal plate contained in the case and
capable of being electrically connected to a contact-terminal
plate included in the IC card; and an antenna coil formed in
the case; wherein terminals of the terminal plate connected
to the antenna coil are connected to extra contact terminals
formed on the IC card.

[0070] In the IC card holder according to the present
invention, the IC card has an IC chip provided with contact,
noncontact and USB contact interfaces, and an antenna coil
connected to the IC chip.

BRIEF DESCRIPTION OF THE DRAWINGS
[0071] FIG. 1is a view of a SIM in Example 1-1 of a first

embodiment of the present invention;

[0072] FIG. 2 is a view of a SIM in Example 1-2 of the
first embodiment of the present invention;

[0073] FIG. 3 is a view of a back surface of a SIM;

[0074] FIG. 4 is a view of a contact-terminal plate
included in the SIM in Example 1-1;

[0075] FIG. 5 is a view of a contact-terminal plate
included in the SIM in Example 1-2;

[0076] FIG. 6 is a sectional view in a plane including
bonding wires of an IC module included in the SIM in
Example 1-1;

[0077] FIG. 7 is a view of the IC module shown in FIG.
6 as incorporated into a SIM;

[0078] FIG. 8 is a front perspective view of assistance in
explaining the use of a SIM holder;

[0079] FIG. 9 is a top plan view of a SIM holder;

[0080] FIG. 10 is a back perspective view of assistance in
explaining the use of a SIM holder;

[0081] FIG. 11 is a bottom plan view of a SIM holder;

[0082] FIG. 12 is a view of a SIM in a second embodiment
according to the present invention;

[0083] FIG. 13 is a view of an IC module in Example 2-1
employed in the SIM in the second embodiment.

[0084] FIG. 14 is an IC module in Example 2-2;

[0085] FIG. 15 is a block diagram of a SIM holder
according to the present invention;

[0086] FIG. 16 is a block diagram of a SIM holder in an
embodiment according to the present invention;

[0087] FIG. 17 is a perspective view of a SIM holder;

[0088] FIG. 18 is a front perspective view of a SIM and
a SIM holder;

[0089] FIG. 19 is a top plan view of a SIM holder holding
a SIM;
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[0090] FIG. 20 is a back perspective view of a SIM and
a SIM holder;

[0091] FIG. 21 is a bottom plan view of a SIM holder
holding a SIM;

[0092] FIG. 22 is view of assistance in explaining an IC
chip to be included in an IC module in a third embodiment
according to the present invention;

[0093] FIG. 23 is a view of assistance in explaining the
relation between the terminals (pads) of an IC chip and a
contact-terminal plate;

[0094]
[0095]
[0096]
[0097]
[0098]

[0099] FIG. 29 is a view of a three-way IC card embody-
ing the present invention;

[0100] FIG. 30 is a view of a three-way SIM embodying
the present invention;

FIG. 24 is a view of an IC module in Example 3-1;
FIG. 25 is a view of an IC module in Example 3-2;
FIG. 26 is a view of an IC module in Example 3-3;
FIG. 27 is a view of an IC module in Example 3-4;
FIG. 28 is a view of an IC module in Example 3-5;

[0101] FIG. 31 is a font perspective view of a SIM and a
SIM holder;

[0102] FIG. 32 is a top plan view of a SIM holder holding
a SIM;

[0103] FIG. 33 is bottom plan view of a SIM and a SIM
holder;

[0104] FIG. 34 is a bottom plan view of a SIM holder

holding a SIM;

[0105] FIG. 35 is a front perspective view of a SIM holder
embodying the present invention and a SIM;

[0106] FIG. 36 is a top plan view of a SIM holder
embodying the present invention holding a SIM;

[0107] FIG. 37 is a bottom plan view of a SIM holder
embodying the present invention and a SIM;

[0108] FIG. 38 is a bottom plan view of a SIM holder
embodying the present invention holding a SIM;

[0109] FIG. 39 is a perspective view of assistance in
explaining the wiring relation between a terminal plate and
a USB connector;

[0110] FIG. 40 is a plan view of assistance in explaining
the wiring relation between a SIM and the USB connector;

[0111] FIG. 41 is a perspective view of a SIM holder;

[0112] FIG. 42 is a perspective view of an IC card holder;
[0113] FIG. 43 is a sectional view of an IC module;
[0114] FIG. 44 is a sectional view of a dual interface IC

module mounted on an IC card;

[0115] FIG. 45 is a plan view of an IC card provided with
a dual interface IC module, and a SIM;

[0116] FIG. 46 is a view of an IC module in Example 4-1
of a fourth embodiment according to the present invention;

[0117] FIG. 47 is a view of an IC module in Example 4-2;
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[0118] FIG. 48 is a view of an IC module provided with
an IC chip mounted on a substrate and having antenna pads
formed near the lower side thereof;

[0119] FIG. 49 is a view of an IC module provided with
an IC chip mounted on a substrate and having antenna pads
formed near the upper side thereof;

[0120] FIG. 50 is a view of an IC module provided with
an IC chip mounted on a substrate and having antenna pads
formed on the upper and the lower side, respectively;

[0121] FIG. 51 is a view of an IC module provided with
an IC chip mounted on a substrate and having antenna pads
formed at middle parts of the right and left sides thereof;

[0122] FIG. 52 is a view of an IC module in Example 4-3;

[0123] FIG. 53 is a view of the IC module in Example 4-3
provided with an IC chip;

[0124] FIG. 54 is a view of the IC module in Example 4-3
provided with an IC chip;

[0125] FIG. 55 is a plan view of an IC card provided with
three types of interfaces, and a SIM;

[0126]
module;

[0127] FIG. 57 is a sectional view of an IC card provided
with the dual interface IC module;

[0128] FIG. 58 is a plan view of n IC card provided with
a dual interface IC module, and a SIM;

[0129] FIG. 59 is a back view of an IC module in Example
5-1 for an IC card, in a fifth embodiment according to the
present invention;

[0130] FIG. 60 is a sectional view of a noncontact inter-
face included in the IC module shown in FIG. 59;

[0131] FIG. 61 is a back view of an IC module in Example
5-2 for an IC card according to the present invention;

FIG. 56 is a sectional view of a dual interface IC

[0132] FIG. 62 is a sectional view of the noncontact
interface connected to an IC chip;

[0133] FIG. 63 is a plan view of an IC card;
[0134] FIG. 64 is a plan view of an IC card;
[0135] FIG. 65 is a view of a SIM and
[0136] FIG. 66 is a view of a SIM holder.

BEST MODE FOR CARRYING OUT THE
INVENTION

First Embodiment

[0137] The present invention relates to a SIM and a SIM
holder. First, a SIM, i.e., an ID module, employed in the
present invention will be described.

[0138] ASIM (ID module) employed in the present inven-
tion is the aforesaid SIM, UIM or USIM (hereinafter, “SIM”
will be used as the general term for ID modules including
UIMs and USIMs in the following description and claims)
provided with an IC chip for contact and noncontact uses,
i.e., an IC chip provided with a dual interface, and some
embodiments employs an IC chip further provided with an
antenna coil for noncontact communication.
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[0139] The conventional contact SIM communicates with
a PDA (personal digital assistant) in a contact communica-
tion mode through a terminal plate connected to the termi-
nals of the PDA. The SIM of the present invention differs
from the conventional contact SIM in communication mode.

[0140] The SIM (ID module) employed in the present
invention to be used also as a prepaid card and a card for
using transportation facilities holds identification codes, and
information about the amount of money paid, the term of
validity and the section for which the SIM is valid, in
addition to information about the subscriber and information
for personal identification for the settlement of credit
account.

[0141] When the SIM is used also in combination with a
portable telephone, the SIM is able to hold codes identifying
private information including information about the sub-
scriber and a telephone directory, and information for per-
sonal identification for the settlement of credit account.

[0142] Preferred embodiments of the present invention
will be described hereinafter with reference to the accom-
panying drawings.

[0143] FIG. 1is a view of a SIM in Example 1-1 of a first
embodiment of the present invention, FIG. 2 is a view of a
SIM in Example 1-2 of the first embodiment of the present
invention, FIG. 3 is a view of a back surface of a SIM, FIG.
4 is a view of a contact-terminal plate included in the SIM
in Example 1-1, FIG. 5 is a view of a contact-terminal plate
included in the SIM in Example 1-2.

[0144] FIG. 6 is a sectional view in a plane including
bonding wires of an IC module included in the SIM in
Example 1-1, and FIG. 7 is a view of the IC module shown
in FIG. 6 as incorporated into a SIM.

[0145] Referring to FIG. 1, a SIM 2 in Example 1-1 has
an IC module 4 (FIG. 4) including a substrate 44, an IC chip
3 mounted on the substrate 4a, and a contact-terminal plate
22 provided with a plurality of contact terminals C1 to C8
and mounted on the substrate 4a; and a SIM base 20 holding
the IC module 4.

[0146] An antenna coil (SIM antenna coil) 21 is embedded
in the SIM base 20 and is connected to the contact-terminal
plate 22.

[0147] Generally, the SIM 2 has the shape of a thin
rectangular plate having the long side L1 of about 25 mm,
the short side L2 of about 15 mm, and the thickness of 1.0
mm or below (usually, 0.76 mm). A bevel 23 is formed by
cutting one of the corners of the rectangular SIM 2 to
facilitate the correct insertion of the SIM 2 in a SIM holder.

[0148] A rectangular shape includes such a rectangular
shape having the bevel 23.

[0149] The SIM base 20, similarly to general IC cards, is
formed of a plastic material.

[0150] The SIM of the present invention is the same in
appearance as general SIMs. The contact-terminal plate 22
is attached to the front surface of the SIM base 20, and the
IC chip 30 is mounted on the back surface of the contact-
terminal plate 22.

[0151] The sizes and the arrangement of the contact ter-
minals on the contact-terminal plate 22 are determined in
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conformity with general IC card standards and the GSM
(Global System for Mobile Communication).

[0152] The antenna coil 21 embedded in the SIM base 20
as shown in FIG. 1 may be formed by winding fine,
conductive wires, by etching a conductive film or by printing
a conductive line. Generally, the antenna coil 21 is formed
by etching a metal sheet laminated to a core sheet, i.e., a
central member of the SIM base 20.

[0153] The antenna coil 21 formed in the SIM base 20 has
six to ten complete turns of a line. The opposite ends of the
line forming the antenna coil 21 are connected through
antenna-terminal plates 24 and 25 on the back surface of the
IC module 4 to the IC chip 3 (FIG. 6). The IC chip 3 of the
IC module 4 is provided with a dual interface for both
contact and noncontact uses.

[0154] As shown in FIG. 3, a half-length photograph 7, a
name 8 and a number 9 are printed on the back surface of the
SIM 2. Although the half-length photograph 7, the name 8
and the number 9 are not essential, they facilitate the
identification of the possessor.

[0155] The half-length photograph 7, the name 8 and the
number may be formed by sublimation transfer printing,
ink-jet printing or mechanical engraving.

[0156] FIG. 4(A) shows the front surface of the contact-
terminal plate 22 of the SIM 2, and FIG. 4(B) shows wiring
formed on the back surface of the contact-terminal plate 22.
Actually, the wiring is coated with a resin layer formed by
molding and hence FIG. 4(B) is a view taken through the
resin layer.

[0157] The front surface of the contact-terminal plate 22
has a terminal function conforming to the standard 7816,
ISO. As shown in FIG. 4(A), eight contact terminals C1 to
C8 are arranged on the front surface of the contact terminal
plate 22.

[0158] The terminals C1, C2,C3,C5,C6 and C7 are a V
terminal, a RST terminal, a CLK terminal, a GND terminal,
a V_, terminal and an I/O terminal, respectively, and the
terminals C4 and C8 are RFU (reserved-for-future-use)
terminals. Practically, the V  terminal (variable supply
voltage terminal) is not used.

[0159] The SIM holder 1 must be provided with at least
five terminals to be connected to the contact terminals of the
contact-terminal plate 22.

[0160] Referring to FIG. 4(B) the antenna-terminal plates
24 and 25 are formed on the back surface of the substrate 4a
opposite the surface of the substrate 4¢ on which the
contact-terminal plate 22 is mounted. Since the antenna coil
21 is embedded in the SIM base 20 of the SIM 2, the
opposite ends of the embedded antenna coil 21 are electri-
cally connected to the antenna-terminal plates 24 and 25
with a conductive adhesive or the like. These techniques are
those generally applied to the manufacture of contact/non-
contact IC cards.

[0161] Hatched parts in FIG. 4(B) are conductive parts
formed of a metal. The antenna-terminal plates 24 and 25 are
formed by using the back surfaces of the terminals C2 and
C3, and the back surfaces of the terminals C6 and C7,
respectively. The antenna-terminal plates 24 and 25 are

Sep. 29, 2005

connected to noncontact communication antenna terminals
Al and A2 of the IC chip 3 by wire bonding.

[0162] The antenna-terminal plates 24 and 25 are con-
nected electrically to metal plates on the surfaces of the
terminals C4 and C8 via through holes 28 and 29, respec-
tively, to connect the antenna-terminal plates 24 and 25 to an
antenna coil 11 included in the SIM holder 1.

[0163] The terminals C1, C2, C3, C5 and C7 to be
connected to the contact terminals of the contact-terminal
plate on the front surface are connected through openings
formed in the substrate 4a to bonding pads 26 of the
substrate 4a.

[0164] The contact terminals C1, C2, C3, C5 and C7 are
not used when the SIM holder 1 is used for a normal use, and
are used for writing data to the SIM by a contact reader/
writer when the SIM is issued or renewed.

[0165] As shown in FIG. 6, the IC module 4 is formed by
attaching the IC chip 3 to the substrate 4a by die bonding,
and connecting the pads of the IC chip 3 and the pads 26 of
the substrate 4a by bonding wires 27.

[0166] Referring to FIG. 7, in mounting the contact/
noncontact IC module 4 on the SIM 2, the IC module 4 is
placed in a recess 5 formed in the SIM base 20 so that a
surface of the antenna coil 21 is exposed.

[0167] When the IC module 4 is thus placed in the recess
5, the antenna-terminal plates 24 and 25 formed on the lower
surface of the IC module 4 are bonded to the antenna coil 21
of the SIM 2 with a conductive adhesive (or adhesive sheets)
6.

[0168] Referring to FIG. 2, a SIM 2 in Example 1-2 is not
provided with any embedded antenna coil. Thus, the SIM 2
in Example 1-2 is the same in appearance as conventional
SIMs for portable telephones. The SIM 2 employs an IC chip
3 provided with a dual interface for contact and noncontact
communication. FIG. 3 shows the back surface of the SIM
2.

[0169] FIG. 5(A) shows the front surface of a contact-
terminal plate 22 included in the SIM 2, and FIG. 5(B)
shows wiring formed on the back surface of the contact-
terminal plate 22. Actually, the wiring, similarly to that
shown in FIG. 4, is coated with a resin layer formed by
molding.

[0170] The front surface of the contact-terminal plate 22
of the SIM 2 in Example 1-2 is the same in appearance as
those of ordinary contact-terminal plates. The IC module 4
of the SIM 2 in Example 1-2 differs from the IC module
shown in FIG. 4 in that terminals C4 and C8, i.c.,, RFU
terminals, on the front surface are used for connecting an
antenna coil 11 included in a SIM holder 1 to the antenna
terminals Al and A2 of a noncontact communication part of
the IC chip 3.

[0171] The IC module 4 is mounted on a SIM base 20 by
a method similar to that by which a contact IC card is
fabricated.

[0172] A SIM holder 1 according to the present invention
will be described.

[0173] FIG. 8 is a front perspective view of assistance in
explaining the use of a SIM holder according to the present
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invention, FIG. 9 is a top plan view of the SIM holder, FIG.
10 is a back perspective view of assistance in explaining the
use of the SIM holder, and FIG. 11 is a bottom plan view of
the SIM holder.

[0174] As shown in FIG. 8, the SIM holder 1 of the
present invention is a key holder type holder having a case
la. The SIM 2 is inserted through a slot 15 in the case la.

[0175] When the SIM 2 is inserted in the case 1a, the SIM
2 is held fixedly in the SIM holder 1 by a locking device with
the contact-terminal plate 22 of the SIM 2 in contact with a
terminal plate 12 included in the SIM holder 1. When the
SIM 2 needs to be extracted from the SIM holder 1, the SIM
2 can be released from the locking device by inserting the tip
of a ballpoint pen in a small hole 16 (FIG. 16), and can be
ejected from the SIM holder 1 by a plate spring or the like.

[0176] Accidental ejection of the SIM 2 from the SIM
holder 1 can be prevented by passing a chain ring, not
shown, through a hole 14.

[0177] As shown in FIG. 9, the case la of the SIM holder
1 is provided with an antenna coil 11 that surrounds the SIM
2 inserted in the case 1a. The antenna coil 11 may be formed
by winding a conductive wire, printing a conductive line or
etching a conductive film.

[0178] In most cases, the case la of the SIM holder 1 is
formed of a plastic material and consists of an upper case
(cover) 18 and a lower case 19. A terminal plate 12 and a
printed substrate for holding the terminal plate 12 are placed
in the lower case 19, and then the upper case 18 is joined to
the lower case 19 so that pins, not shown, formed on the
upper case 18 and the lower case 19 are engaged in corre-
sponding holes, not shown, formed in the upper case 18 and
the lower case 19, respectively.

[0179] The antenna coil 11 may be formed on the inner
surface of the upper case 18 or the lower case 19 before
joining together the upper case 18 and the lower case 19. The
antenna coil 11 may be formed on a printed substrate for
holding the terminal plate 12 by etching a conductive film or
by printing a conductive line. The antenna coil 11 is con-
nected to the terminals C4 and C8 of the terminal plate 12
by suitable wiring means.

[0180] The reliability of communication can be improved
and communication range can be increased by forming the
antenna coil 11 as close to the antenna coil 21 of the SIM 2
as possible in a plane around the antenna coil 21 where any
wiring lines and metallic parts of the SIM holder 1 are not
arranged.

[0181] Whereas the antenna coil 11 is an indispensable
component of the SIM holder 1, the SIM 2 may be either
provided or not provided with the antenna coil 21.

[0182] If the SIM 2 is not provided with the antenna coil
21, the antenna coil 11 of the SIM holder 1 is connected
through the terminals C4 and C8 of the terminal plate 12 to
the IC chip 3 provided with the dual interface for contact and
noncontact uses of the SIM 2. In such a case, the terminal
plate shown in FIG. § is used.

[0183] If the SIM 2 is provided with the antenna coil 21,
both the antenna coil 11 of the SIM holder 1 and the antenna
coil 21 of the SIM 2 are connected to the noncontact
communication antenna terminals Al and A2 of the IC chip
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3. The antenna coil 21 of the SIM 2 is connected through the
antenna-terminal plates 24 and 25 to the IC chip 3, and the
antenna coil 11 of the SIM holder 1 is connected through
through holes 28 and 29 formed in the terminals C4 and C8
to the IC chip 3. In such a case, a terminal plate shown in
FIG. 4 is used.

[0184] Since the SIM 2 is small, it is difficult to form the
antenna 21. Since the antenna 21 is inevitably small and has
a small number of turns of lines, it is difficult to increase
communication range. The use of the antenna coil 11 of the
SIM holder 1 in combination with the antenna 21 of the SIM
2 provides the same effect as increase in the number of turns
of the wire of the antenna coil 11, and the affinity of the SIM
2 to the noncontact reader/writer can be improved.

[0185] Referring to FIG. 10, the terminal plate 12 of the
SIM holder 1 is provided with eight contact pins 13 that
correspond to the contact-terminal plate 22 of the SIM 2.
The opposite ends of the antenna coil 11 are connected to the
terminals C4 and C8, respectively.

[0186] When the case la of the SIM holder 1 is formed of
a transparent resin, the half-length photograph 7, the name
8 and the number 9 printed on the SIM 2 inserted in the SIM
holder 1 can be recognized as shown in FIG. 11, which
facilitates the identification of the possessor.

[0187] Plastic materials suitable for forming the case la
include acrylic resins, polycarbonate resins, polyolefin res-
ins including polypropylene resins and polyethylene resins,
polystyrene resins and polyvinyl chloride resins.

[0188] When the SIM holder 1 is formed in a thickness of
10 mm or below, a width of 25 mm or below and a length
of 50 mm or below, the SIM holder 1 is small and easy to
carry.

[0189] A method of using the SIM holder 1 will be
described.

[0190] The user does not need to operate a button or the
like on the SM holder 1 to make the SIM 2 held in the SIM
holder 1 communicate directly with an external device.

[0191] The user of the SM holder 1 is able to buy prepaid
items including cigarettes, beverages, gasoline and admis-
sion tickets.

[0192] The SIM 2 can be replaced with a SIM for a
portable telephone.

[0193] The SIM of the present invention can be manufac-
tured by a conventional method of manufacturing IC cards.

[0194] The SIM has an advantage of enabling a person-
alizing issuing process that is performed before the bridged
SIMs are separated into wallet-sized IC cards.

[0195] The half-length photograph, the name and the
number can be printed on the back surface of the terminal
plate of the SIM and an ID module having the shape of a
small SIM can be formed. A SIM holder formed of a
transparent resin, the half-length photograph of the ID
module can visually be recognized through the SIM holder.

[0196] The SIM of the present invention can be used on a
portable telephone. Some portable telephones are provided
with a dual interface. The SIM communicates with a por-
table telephone through contact terminals. The SIM
mounted on a portable telephone is unable to use an infra-
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structure for noncontact IC cards. If the SIM of the present
invention mounted on a portable telephone is removed from
the portable telephone and is inserted in the SIM holder of
the present invention when necessary, the infrastructure for
noncontact IC cards can easily be used.

[0197] The SIM holder of the present invention is pro-
vided with the antenna coil formed in a loop greater than that
of the antenna coil of the SIM and the number of turns of
lines of the antenna coil of the SIM holder can compara-
tively freely be determined. Thus, the affinity of the SIM
holder to the noncontact reader/writer can be improved.

[0198] The SIM holder of the present invention has the
shape of a small key holder, the SIM holder can be con-
nected to the strap of a portable telephone to carry the same
together with the portable telephone. When the SIM needs to
be used in connection with the infrastructure of a noncontact
IC card, the SIM can be removed from the portable tele-
phone and can easily be mounted on the SIM holder.

Second Embodiment

[0199] The present invention relates to a SIM and a SIM
holder. First, a SIM, i.e., an ID module, employed in the
present invention will be described.

[0200] A SIM (ID module) employed in the present inven-
tion is the aforesaid SIM, UIM or USIM (hereinafter, “SIM”
will be used as the general term for ID modules including
UIMs and USIMs in the following description and claims)
provided with an IC chip for both contact and noncontact
uses, i.e., an IC chip provided with a dual interface.

[0201] The term “SIM” will be used as the general term
for small ID modules of sizes corresponding to those of
plug-in SIMs specified in GSM.1111 or 3GPPTS11.11. The
function of the SIM is not limited to that of the aforesaid
subscriber identification device for a portable telephone.
Sometimes, the term “UIM” will be used instead of “SIM”.

[0202] The second embodiment of the present invention
will be described with reference to the accompanying draw-
ings.

[0203] FIG. 12 is a view of a SIM in a second embodiment
according to the present invention, FIG. 13 is a view of an
IC module in Example 2-1 employed in the SIM in the
second embodiment, and FIG. 14 is an IC module in
Example 2-2.

[0204] The SIM of the present invention is the same in
appearance as general SIMs. A SIM 102 comprises an IC
module 104 including a substrate 104a, an IC chip 103
mounted on the substrate 1044, and a contact-terminal plate
122 provided with a plurality of contact terminals C1 to C8
and mounted on the substrate 104a; and a SIM base 1205
holding the IC module 104.

[0205] The contact-terminal plate 122 is mounted on the
front surface of the IC module 104, and the modularized IC
tip 103 is mounted on the back surface of the contact-
terminal plate 122. The sizes and the arrangement of the
contact terminals on the contact-terminal plate 122 are
determined in conformity with general IC card standards and
the GSM (Global System for Mobile Communication).

[0206] The SIM 102 may be provided with an antenna coil
121 embedded in the SIM base 1205 and connected to the
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contact-terminal plate 122. An antenna coil 111 is an indis-
pensable component of a SIM holder 101 of the present
invention. The noncontact communication ability can be
enhanced by providing SIM 102 with an antenna coil 121.

[0207] The antenna coil 121 may be formed by winding a
fine wire, by etching a conductive film or by printing a
conductive line. In most cases, the antenna coil 121 is
formed by etching a metal sheet laminated to a core sheet
(central layer of the SIM base 120b) of the SIM 102. The
antenna coil 121 has six to ten turns of a conductive line
formed in the SIM base 120b. The opposite ends of the
antenna coil 121 are connected through antenna-terminal
plates 124 and 125 formed on the back surface of the IC
module 104 to the IC chip 103.

[0208] The IC chip 103 of the IC module 104 is provided
with a dual interface for contact and noncontact communi-
cation.

[0209] As shown in FIG. 12(A), the SIM 102 has the
shape of a thin rectangular plate having the long side L1 of
about 25 mm, the short side I.2 of about 15 mm.

[0210] The thickness of the SIM 102 is 1.0 mm or below
(usually, 0.76 mm). A bevel 123 is formed by cutting one of
the corners of the rectangular SIM 102 to facilitate the
correct insertion of the SIM 102 in a SIM holder 101.

[0211] A rectangular shape includes such a rectangular
shape having the bevel 123. The SIM base 1205, similarly
to general IC cards, is formed of a plastic material.

[0212] Any parts are not mounted on the back surface of
the SIM 102. As shown in FIG. 12, a half-length photograph
107, a name 108 and a number 109 may be printed on the
back surface of the SIM 102. Although the half-length
photograph 107, the name 108 and the number 109 are not
essential, they facilitate the identification of the possessor.

[0213] The half-length photograph 107, the name 108 and
the number 109 may be formed by sublimation transfer
printing, ink-jet printing or mechanical engraving.

[0214] FIG. 13 is a view of an IC module 102 in Example
2-1 employed in the SIM 102 in the second embodiment.
FIG. 13(A) is a view of the front surface of a contact-
terminal plate 122 included in the IC module 104, and FIG.
13(B) is a view of wiring formed on the back surface of the
contact-terminal plate 122.

[0215] As shown in FIG. 13(A), eight terminals C1 to C8
are formed on the front surface of the contact-terminal plate
122. The terminals C1, C2, C3, C5, C6 and C7 are a V__
terminal, a RST terminal, a CLK terminal, a GND terminal,
a V,, terminal and an I/O terminal, respectively, and the
terminals C4 and C8 are 1.2 and L1 terminals, respectively,
to be connected to the antenna coil of the SIM holder.

[0216] Practically, the V , terminal (variable supply volt-
age terminal) is not used.

[0217] As shown in FIG. 13(B), antenna-terminal plates
124 and 125 are formed on the back surface of the contact-
terminal plate 122. The antenna-terminal plates 124 and 125
are used when an antenna coil 121 is embedded in the base
120b of the SIM 102. The opposite ends of the embedded
antenna coil 121 are connected electrically to the antenna-
terminal plates 124 and 125 with a conductive adhesive or
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the like. Such an arrangement is the same as that of an IC
card provided with a dual interface.

[0218] Hatched parts in FIG. 13(B) are conductive parts
formed of a metal. The antenna-terminal plates 124 and 125
are formed in parts of the back surface of the contact-
terminal plate 122 corresponding to the terminals C2 and
C3, and corresponding to the terminals Cé and C7, respec-
tively. The antenna-terminal plates 124 and 125 have parts
passing the terminals C4 and C8 are connected to the
noncontact communication antenna terminals (parts for non-
contact communication) L1 and L2 of the IC chip 103 by
wire bonding.

[0219] The antenna-terminal plates 124 and 125 are con-
nected electrically to metal plates formed on the surfaces of
the terminals C4 and C8 through through holes 128 and 129
to connect the antenna-terminal plates 124 and 125 to the
antenna coil 121 of the SIM 102.

[0220] The components of the wiring excluding the
antenna-terminal plates 124 and 125 are coated with a resin
coat formed by molding. FIG. 13(B) is a view taken through
the resin coat.

[0221] The terminals C1, C2, C3, C5 and C7 to be
connected to the contact terminals of the contact-terminal
plate on the front surface are connected through openings
formed in the substrate 104a bonding pads 126 and bonding
wires 127 to the IC chip 103.

[0222] The contact terminals C1, C2, C3, C5 and C7 are
connected to an interface-converting IC to exercise prede-
termined functions, and are connected to a contact reader/
writer for writing data to the SIM 102 by the contact
reader/writer when the SIM 102 is issued or renewed.

[0223] If the SIM 102 is provided with the antenna coil
121, both the antenna coil 111 of the SIM holder 101 and the
antenna coil 121 of the SIM 102 are connected to the
noncontact communication antenna terminals L1 and .2 of
the IC chip 103. The antenna coil 121 of the SIM 102 is
connected through the antenna-terminal plates 124 and 125
to the IC chip 103, and the antenna coil 111 of a SIM holder
101 is connected through the terminals C4 and C8 and the
through holes 128 and 129 to the IC chip 103.

[0224] Since the SIM 102 is small, it is difficult to form the
antenna 121. Since the antenna 121 is inevitably small and
has a small number of turns of lines, it is difficult to increase
communication range. The use of the antenna coil 111 of the
SIM holder 101 in combination with the antenna 121 of the
SIM 102 provides the same effect as increase in the number
of turns of the wire of the antenna coil 111, and the affinity
of the SIM 102 to external devices can be improved.

[0225] FIG. 14 shows an IC module in Example 2-2
employed in the SIM of the present invention. FIG. 14 (A)
is a view of the front surface of a contact-terminal plate, and
FIG. 14(B) is a view of a back surface of the contact-
terminal plate provided with wiring. The IC module in
Example 2-2 is used in combination with a SIM not provided
with any antenna coil.

[0226] The front surface of a contact-terminal plate 122 is
the same as that employed in Example 2-1. As shown in
FIG. 14(A), eight terminals C1 to C8 are formed on the
contact-terminal plate 122. The terminals C1, C2, C3, C5,
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C6 and C7 are a V_, terminal, a RST terminal, a CLK
terminal, a GND terminal, a V, terminal and an I/O
terminal, respectively.

[0227] The terminals C4 and C8 are 1.2 and L1 terminals
to be connected to the antennal coil 111 of the SIM holder
101.

[0228] As shown in FIG. 14(B), any antenna-terminal
plate is not mounted on the back surface of the contact-
terminal plate 122, because a SIM 102 is not provided with
any antenna coil. Bonding pads 126 are formed on the back
surfaces of the terminals C4 (L.2) and C8(L1). The terminals
C4 and C8 are connected to the noncontact communication
antenna terminals (parts for noncontact communication)L.1
and L.2 of the IC chip 103 by wire bonding.

[0229] The SIM holder 101 of the present invention will
be explained.

[0230] FIG. 15 is a block diagram of a SIM holder
according to the present invention, FIG. 16 is a block
diagram of a SIM holder in another embodiment according
to the present invention, FIG. 17 is a perspective view of a
SIM holder, FIG. 18 is a front perspective view of a SIM
and a SIM holder, FIG. 19 is a top plan view of a SIM holder
holding a SIM, FIG. 20 is a back perspective view of a SIM
and a SIM holder, and FIG. 21 is a bottom plan view of a
SIM holder holding a SIM.

[0231] Referring to FIG. 15, a SIM holder 101 of the
present invention has a contact-terminal plate 112 to be
connected to a SIM, an interface-converting IC 110, a USB
connector 113, and an antenna coil 111.

[0232] The interface-converting IC 110 is an IC chip
capable of converting signals provided by the SIM into
signals of a protocol and format conforming to the USB
connector 113. The interface-converting IC 110 includes an
interface 191 conforming to ISO 7816, an I/F converting
processor 192 and a USB interface 193.

[0233] Data transmission rate based on the USB standards
is 12 Mby/s, which is far higher than data transfer rate of 38
kb/s at which data is transferred through an I/O pad using a
protocol and a format defined by ISO 7816.

[0234] The terminals C4 and C8 of the SIM 102 are
connected to the antenna coil 111 of the SIM holder 101 and
the antenna coil 121 of the SIM 102. The terminals C4 and
C8 are connected only to the antenna coil 111 of the SIM
holder 101 when the SIM 102 is not provided with the
antenna coil 121. The terminals C5 (GND), C1 (V_), C2
(RST), C7 (I/0) and C3 (CLK) of the SIM 102 are connected
to the interface 191 of ISO 7816 of the interface-converting
IC 110.

[0235] The USB interface 193 is connected through the
USB connector 113 to a PC (personal computer) for the
connection of GND and V__, and for exchanging signals D+
and D- for transmission according to a protocol defined by
the USB standards.

[0236] In the SIM 102, USB connector lines and the
interface-changing IC 110 share GND, V__ and CLK. The
CLK of the interface-changing IC 110 is generated from D+
and D-.

[0237] Any problem does not arise even if GND and V__
are connected directly to the terminals CS§ and C1 by the
USB connector.
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[0238] FIG. 16 is a block diagram of a SIM holder 101 in
another embodiment according to the present invention.
This SIM holder 101 is provided with oscillators 116 and
117 in addition to the components corresponding to those of
the SIM holder 101 shown in FIG. 15.

[0239] The oscillators 116 and 117 are used to stabilize the
operation of an interface-converting IC 110. For example,
the frequencies of signals generated by the oscillators 116
and 117 are 6 MHz and 3.57 MHz, respectively.

[0240] The working frequency of the oscillator 116 may
be in the range of 4 to 20 MHz. The oscillator 117 conforms
to the ISO standards for SIMs and IC cards.

[0241] In FIGS. 17 to 21, the oscillators are not shown,
capacitors and resistors which can readily be thought to be
included in the circuits by persons having knowledge of
electric circuits are omitted, and the drawings will include
only parts necessary for showing the requirements of the
present invention.

[0242] Referring to FIG. 17 showing the SIM holder 101
in a perspective view, the SIM holder 101 has a case 151
formed by molding a plastic material, and a metal plug 152
attached to the case 151.

[0243] The plug 152 defines an opening 152¢, and the
terminals GND, V__, D+ and D- are arranged in the opening
152¢. The plug 152 is inserted in a receptacle formed in a PC
for data communication.

[0244] The SIM 102 is inserted in the SIM holder 101
through an opening at the left end, as viewed in FIG. 17, of
the SIM holder 101. The SIM 102 can be removed from the
SIM holder 101. In the normal sate, the SIM 102 is con-
nected to the contact-terminal plate 112 when the SIM
holder 101 is used.

[0245] In most cases, the plastic case 151 of the SIM
holder 101 has the shape of a key holder and has an upper
case 118 (cover) and a lower case 119. The contact-terminal
plate 112 and a printed substrate holding the contact-termi-
nal plate 112 are contained in the case 151. The upper case
118 and the lower case 119 are joined together so that pins,
not shown, formed on the upper case 118 and the lower case
119 are engaged in corresponding holes, not shown, formed
in the upper case 118 and the lower case 119, respectively.

[0246] FIG. 18 is a perspective view of the SIM 102 and
the SIM holder 101. In FIG. 18, the wiring can be seen
through the SIM holder 101.

[0247] The SIM 102 inserted through a slot 115 in the SIM
holder 101 is held under the contact-terminal plate 112 and
is filed in place by a locking device, not shown. In this state,
the contacts of the contact-terminal plate 122 of the SIM 102
are in contact with the corresponding terminals of the
contact-terminal plate 112 of the SIM holder 101, and the
terminals C4 and C8 of the contact-terminal plate 122 are
connected to the antenna coil 111 of the SIM holder 101 and,
if the SIM 102 is provided with an antenna coil, the
terminals C4 and C8 are connected also to the antenna coil
of the SIM 102.

[0248] The case 151 contains the antenna coil 111, the
contact-terminal plate 112, the interface-converting IC 110
and, when necessary, oscillators, not shown.
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[0249] As shown in FIG. 19, the antenna coil 111 of the
SIM holder 101 are formed such that the antenna coil 111
surrounds the SIM 102 inserted in the SIM holder 101. The
antenna coil 111 may be formed by winding fine, conductive
wires, by etching a conductive film or by printing a con-
ductive line.

[0250] The antenna coil 111 may be formed on the inner
surface of the upper case 118 or the lower case 119. The
antenna coil 111 may be formed on the printed substrate
holding the interface-converting IC 110 and the contact-
terminal plate 112 by etching a conductive film or printing
a conductive line. Preferably, the winding line of the antenna
coil 111 extends substantially along the peripheral edges of
the SIM 102 inserted in the SIM holder 101.

[0251] The antenna coil 111 is connected to the terminals
C4 and C8 of the contact-terminal plate 112 by suitable
wiring means.

[0252] As shown in FIG. 20, the contact-terminal plate
112 of the SIM holder 101 is provided with eight contact
pins 113 respectively corresponding to the terminals of the
contact-terminal plate 122 of the SIM 102. The opposite
ends of the antenna coil 111 are connected to the terminals
C4 and C8, respectively. FIG. 21 shows the back surface of
the SIM holder 101. When the case 151 of the SIM holder
101 is formed of a transparent resin, the half-length photo-
graph 107, the name 108 and the number 109 printed on the
SIM 102 can visually be recognized, which facilitates the
identification of the possessor.

[0253] Plastic materials suitable for forming the case 151
include acrylic resins, polycarbonate resins, polyolefin res-
ins including polypropylene resins and polyethylene resins,
polystyrene resins and polyvinyl chloride resins.

[0254] When the SIM holder 101 is formed in a thickness
of 10 mm or below, a width of 25 mm or below and a length
of 50 mm or below, the SIM holder 101 is small and easy to
carry.

[0255] A method of using the SIM holder 101 will be
explained.

[0256] The SIM 102, similarly to the conventional IC
card, is issued after writing data for identifying the possessor
to the SIM 102.

[0257] The SIM 102 of the present invention inserted in
the SIM holder 101 of the present invention functions as a
noncontact ID module for noncontact communication. The
SIM 102 can singly be used as a contact IC module in
combination with external devices, such as door locks and
ticket gates, for contact communication.

[0258] The SIM functions as a USB interface ID module
when connected to the USB connector of a PC. When the
SIM 102 is authenticated, the possessor is able to access the
network. Thus, unauthenticated persons are prevented from
accessing the network. The authentication of the SIM 102
does not need any IC card reader/writer, which is needed
when an IC card is used.

[0259] Whereas the conventional ID module is formed by
combining a USB interface and a microcomputer, the SIM
holder 101 and the SIM 102 are separate devices that can be
combined, when necessary, to form an ID module. The SIM
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holder 101 provided with the antenna coil can be used not
only as a USB ID module, but also as a noncontact ID
module.

[0260] Thus, the ID module which could have been used
only for accessing the network can be used also as an ID
module for operating a door lock and a personnel identifying
means.

[0261] The SIM of the present invention can be manufac-
tured by a bridge process included in a conventional IC card
manufacturing method that forms a sheet consisting of a
plurality of wallet-sized SIMs connected by small bridges.

[0262] Visible data including the half-length photograph,
the name and the number can be printed on the back surface
of the SIM, an ID module having the shape of a small SIM
can be formed, and the visible data printed on the back
surface of the SIM can be recognized through the transpar-
ent SIM holder when the SIM is inserted in the SIM holder,
and the combination of the SIM and the SIM holder can be
used as an ID module.

Third Embodiment

[0263] As mentioned above, the present invention relates
to an IC module provided with three kinds of interfaces
(sometimes, referred to as “IC module of the present inven-
tion”), a three-way SIM and a SIM holder, a three-way IC
card and an IC card holder. First, an IC module of the present
invention will be described.

[0264] FIG. 22 is view of assistance in explaining an IC
chip to be included in an IC module in a third embodiment
according to the present invention, FIG. 23 is a view of
assistance in explaining the relation between the terminals
(pads) of the IC chip and a contact-terminal plate.

[0265] FIG. 24 is a view of an IC module in Example 3-1,
FIG. 25 is a view of an IC module in Example 3-2, FIG. 26
is a view of an IC module in Example 3-3, FIG. 27 is a view
of an IC module in Example 3-4 and FIG. 28 is a view of
an IC module in Example 3-5.

[0266] An IC module 204 of the present invention has a
substrate 204g, an IC chip 203 mounted on the substrate
2044, and a contact-terminal plate 222 mounted on the
substrate 204a (FIGS. 43 and 44). As shown in FIG. 22, the
IC chip 203 of the IC module 204 has a microcomputer 3M
comprising a processor 231, a nonvolatile memory (ROM)
232, a volatile memory (RAM) 233, an electrically erasable
programmable nonvolatile memory (EEPROM) 234 and,
preferably, a cryptic data processor 235. The ROM 232, the
RAM 233, the EEPROM 234 and the encrypted data pro-
cessor 235 are connected to the processor 231.

[0267] The cryptic data processor 235 decrypts input
information to provide information of a noncryptic format,
and encrypts information of the noncryptic format to provide
cryptic information. The cryptic data processor 235 is indis-
pensable for cryptocommunication using SIMs and IC cards.

[0268] The IC chip 103 further comprises a contact inter-
face 236 conforming to ISO 7816-2 and ISO 7816-3, a
noncontact interface 237 conforming to ISO 14443 and a
USB contact interface 238.

[0269] ISO 7816-2, ISO 7816-3, and ISO 14443 corre-
spond to JIS X6303, JIS X6304 and JIS X6322, respectively.
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[0270] The interfaces 236,237 and 238 are connected t the
processor 231 by control buses 236b, 237b and 238b,
respectively.

[0271] The contact interface 236 has five terminals (pads),
namely, RST, CLK, I/O, V_, and GND terminals, and is
connected to a terminal plate. The USB contact interface 238
has four terminals (pads), namely, V.., GND, D+ and D-
terminals. The contact interface 236 and the USB contact
interface 237 share the V__ and GND terminals. The non-
contact interface 237 has antenna terminals (pads) L1 and
L2.

[0272] FIG. 23 similar to FIG. 22 shows the relation
between the terminals (pads) of the IC chip 203, and a
contact-terminal plate.

[0273] The RST, CLK, I/O, Vcc and GND terminals are
connected to terminals C2, C3, C7, C1 and CS, respectively.
The terminals D+ and D- of the USB contact interface 238
are connected to terminals C4 and C8, respectively, and the
antenna terminals L1 and 1.2 are connected to antenna coils
211 and 221. The antenna coil 211 is included in a SIM
holder 201 or an IC card holder 210, and the antenna coil
221 is included in the SIM 202 or an IC card 220.

[0274] FIG. 24 is a view of an IC module in Example 3-1
and FIG. 25 is a view of an IC module in Example 3-2.
FIGS. 24(A) and 25(A) are views of contact-terminal plates
222 included in the IC modules in Examples 3-1 and 3-2,
respectively.

[0275] Referring to FIG. 24(A), the contact-terminal plate
222 of the IC module in Example 3-1 has terminals C1 to C8
conforming to ISO 7816. The terminals C4 and C8 are used
as the D+ and D~ terminals of the USB contact interface.

[0276] Practically, the terminal C4, ie., a V,, terminal
(variable supply voltage terminal), is not used.

[0277] Referring to FIG. 24(B), the contact-terminal plate
222 of the IC module in Example 3-1 is provided on its back
surface with antenna-terminal plates 224 and 225. The
antenna-terminal plates 224 and 225 are formed in parts of
the back surface of the IC module corresponding to the
terminals C2 and C3, and corresponding to the terminals C6
and C7, respectively. The antenna-terminal plates 224 and
225 extend along the back surfaces of the terminals C4 and
C8 and are connected to noncontact communication antenna
terminals L1 and 1.2 of an IC chip 203 by bonding wires 227.

[0278] The terminals C4 and C8 are connected through
pads 226 to the USB interface of the IC chip 203 by wire
bonding.

[0279] The IC module 204 in Example 3-1 is provided
with the antenna coil 221 formed in a SIM 202 or an IC card
20. Preferably, the antenna terminals [.1 and .2 are formed
near the lower side of the IC chip 203.

[0280] Hatched parts in FIG. 24(B) are conductive parts
formed of a metal. Parts shown in FIG. 24(B) including the
IC chip 203 and bonding wires and excluding the antenna-
terminal plates 224 and 225 are coated with a resin coating
by molding. Therefore, FIG. 24(B) shows a view through
the resin coat.

[0281] Those apply similarly to FIGS. 25 to 28 and hence
the description of the same matters will be omitted.
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[0282] Referring to FIG. 25(A), a contact-terminal plate
222 of an IC module in Example 3-2 has terminals C1 to C8
conforming to ISO 7816. The terminals C4 and C8, similarly
to those of the IC module in Example 3-1, are used as the D+
and D- terminals of a USB contact interface.

[0283] The IC module in Example 3-2 is featured by extra
contact terminals CE1 and CE2 disposed between the ter-
minals C1 and C5 and between the terminals C4 and C8,
respectively.

[0284] Parts of a metal film corresponding to grooves
between the adjacent terminals in FIG. 25(A) are removed
by etching to form nonconductive parts. The terminal C5,
i.e., a GND terminal, is connected to a central region S to
form the terminal C5 in a large area. The terminal C5 does
not need necessarily to be connected to the central region S.

[0285] FIG. 25(B) is a view of the back surface of the
contact-terminal plate 222 of the IC module in Example 3-2.
Any antenna-terminal plates are not formed on the back
surface of the contact-terminal plate 222. The extra contact
terminals CE1 and CE2 are connected through pads 226 to
the noncontact communication antenna terminals L1 and L2
of an IC chip 203 by bonding wires 227. Any through holes
are not used.

[0286] The IC chip 203 may be provided with a connect-
ing circuit, not shown, and may be connected through
through holes to the extra contact terminals CE1 and CE2 by
the connecting circuit.

[0287] In the IC modules in those examples, a SIM 202 or
an IC card holder 220 is not provided with any antenna coil,
and the IC modules are connected to the antenna coil 211
formed in a SIM holder 201 or an IC card holder 210 through
the extra contact terminals CE1 and CE2. Those IC modules
are preferable when the noncontact communication antenna
terminals L1 and L.2 of the three-way IC chip 203 are formed
near the upper and the lower side, respectively, of the
three-way IC chip 203.

[0288] Referring to FIG. 26(A), a contact-terminal plate
222 of an IC module in Example 3-3, similarly to that of the
IC module in Example 3-2, has terminals C1 to C8 and extra
contact terminals CE1 and CE2. Through holes 228 and 229
are formed in the extra contact terminals CE1 and CE2,
respectively.

[0289] FIG. 26(B) is a view of the back surface of the
contact-terminal plate 222 of the IC module in Example 3-3.
Any antenna-terminal plates are not formed on the back
surface of the contact-terminal plate 222. Circuits 241 and
242 for connecting the extra contact terminals CE1 and CE2
to the noncontact communication antenna 35 terminals L1
and L2 of an IC chip 203 are formed on the back surface of
the contact-terminal plate 222.

[0290] The through holes 228 and 229 of the extra contact
terminals CE1 and CE2 are connected to the circuits 241 and
242. The extra contact terminals CE1 and CE2 are connected
through the through holes 228 and 229 and the circuits 241
and 242 to the noncontact communication antenna terminals
L1 and .2 of an IC chip 203 by bonding wires 227.

[0291] As shown in FIG. 26(B), the circuits 241 and 242
are formed in shapes resembling the letter U. The U-shaped
circuits 241 and 242 are arranged opposite to each other so
as to surround the IC chip 203.
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[0292] Since different IC manufacturers manufacture 1C
chips differing from each other in the arrangement of the
antenna terminals L1 and L2, the circuits 241 and 242 are
formed so as to surround a region in which the IC chip 203
is placed to enable the antenna terminals .1 and L2 to be
connected to the circuits 241 and 242 regardless of the
arrangement thereof. Thus, the antenna terminals .1 and 1.2
can be connected by wires to the nearest parts of the circuits
241 and 242.

[0293] The circuits 241 and 242 can be formed by a
generally known photolithographic process.

[0294] In the IC module 204 in Example 3-3, a SIM 202
or an IC card 220 is not provided with any antenna coil, and
the IC module 204 is connected to the antenna coil 211
formed in a SIM holder 201 or an IC card holder 210 through
the extra contact terminals CE1 and CE2. The IC module
204 is preferable when the positions of the antenna terminals
L1 and 1.2 of the IC chip 203 are indefinite.

[0295] FIG. 27 is a view of a contact-terminal plate 222
of an IC module in Example 3-4. The contact-terminal plate
222 of the IC module in Example 3-4 is substantially the
same as that of the IC module in Example 3-3. Whereas the
noncontact communication antenna terminals L1 and L2 of
the IC chip 203 of the IC module in Example 3-3 are formed
near the lower side of the IC chip 203 as shown in FIG.
26(B), those of the IC chip 203 of the IC module in Example
3-4 are formed near the upper side of the IC chip 203 as
shown in FIG. 27(B).

[0296] Asshown in FIG. 27(B), plating leads 243 and 244
project from circuits 241 and 242. In a sheet consisting of a
plurality of contact-terminal plates connected by small
bridges, the plating leads 243 and 244 are continuous with
those of the adjacent contact-terminal plates and are con-
nected to a power source for plating. Similarly, the contact-
terminal plates shown in FIG. 26 and those shown in FIG.
28 are provided with plating leads 243 and 244.

[0297] FIG. 28 is a view of a contact-terminal plate 222
of an IC module in Example 3-5. The contact-terminal plate
222 of the IC module in Example 3-5 is substantially the
same as those of the IC modules in Examples 3-3 and 3-4.
The contact-terminal plate 222 shown in FIG. 28 differs
from those shown in FIGS. 26 and 27 in that noncontact
communication antenna terminals I.1 and L.2 of the IC chip
203 of the IC module in Example 3-5 are formed near
middle parts of opposite sides of the IC chip 203 as shown
in FIG. 28(B).

[0298] Since the U-shaped circuits 241 and 242 are
formed on the back surface of the contact terminal plate of
the IC module 204 so as to surround the IC chip 203, the
antenna terminals L1 and L.2 can be connected by wires to
the nearest parts of the circuits 241 and 242 regardless of the
arrangement thereof, and the contact terminal plate can be
used in combination with various types of IC chips.

[0299] A three-way SIM and a three-way IC card accord-
ing to the present invention will be described. Each of the
three-way SIM and the three-way IC card is formed by
mounting the aforesaid IC module of the present invention
on a base card.

[0300] The three-way SIM (ID module) of the present
invention is the aforesaid SIM, UIM or USIM (hereinafter,
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“SIM” will be used as the general term for ID modules
including UIMs and USIMs in the following description and
claims) provided with an IC chip having contact, noncontact
and USB contact functions, i.e., an IC chip provided with a
triple interface.

[0301] The term “SIM” will be used as the general term
for small ID modules of sizes corresponding to those of
plug-in SIMs specified in GSM.1111 or 3GPPTS11.11. The
function of the SIM is not limited to that of the aforesaid
subscriber identification device for a portable telephone.
Sometimes, the term “UIM” will be used instead of “SIM”.

[0302] FIG. 29(A) is a plan view of the front surface of a
three-way SIM 202 embodying the present invention, FIG.
29(B) is a plan view of the back surface of the three-way
SIM 202, and FIG. 30 is a plan view of a three-way IC card
220 embodying the present invention. The three-way SIM
202 and the three-way IC card 220 employ any one of the IC
modules in Examples 3-2 to 3-5 in the third embodiment.

[0303] FIGS. 29, 30 and 45 show the SIM 202 and the IC
card 220 provided with the IC module 204 in Example 3-1.
The sizes and the arrangement of the contact terminals on
the contact-terminal plate are determined in conformity with
general IC card standards and the GSM (Global System for
Mobile Communication).

[0304] The three-way SIM 202 has an IC module 204 and
a SIM base 2205 holding the IC module 204. An antenna coil
221 may be either embedded in or not embedded in the SIM
base 220b. A SIM holder 201 embodying the present inven-
tion must be provided with an antenna coil 211 to enable the
SIM 202 to communicate with external devices through the
antenna coil 211 of the SIM holder 201 when the SIM 202
is not provided with any antenna coil.

[0305] When one of the IC modules 204 in Example 3-2
to 3-5 is employed, the SIM 202 has the antenna coil 221 as
shown in FIG. 45(B), and the antenna coil 221 is used for
noncontact communication or the antenna coil 211 of the
SIM holder 201 is used as an auxiliary coil for noncontact
communication.

[0306] As shown in FIG. 29(A), the three-way SIM 202
has the shape of a thin rectangular plate having the long side
L1 of about 25 mm, the short side L2 of about 15 mm, and
the thickness of 1.0 mm or below (usually, 0.76 mm).

[0307] Abevel 223 is formed by cutting one of the corners
of the rectangular three-way SIM 202 to facilitate the correct
insertion of the three-way SIM 202 in the SIM holder 201.

[0308] The SIM base 220b, similarly to the IC card 220,
is formed of a plastic material.

[0309] Any parts are not mounted on the back surface of
the three-way SIM 202. As shown in FIG. 29(B), a half-
length photograph 207, a name 208 and a number 209 may
be printed on the back surface of the three-way SIM 202.

[0310] Although the half-length photograph 207, the name
208 and the number 209 are not essential, they facilitate the
identification of the possessor. The half-length photograph
207, the name 208 and the number 209 may be formed by
sublimation transfer printing, ink-jet printing or mechanical
engraving.

[0311] FIG. 30 shows the three-way IC card 220 provided
with one of the IC modules in Examples 3-2 to 3-5. FIG.
45(A) shows the three-way IC card 220 provided with the IC
module in Example 3-1.
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[0312] The three-way IC card 220 has a size specified in
ISO 7816 (53.98 mmx85.60 mm), which is large enough to
form an effective antenna on the three-way IC card 220.
When the IC module in Example 3-1 is employed, an
antenna coil 221 is embedded in the SIM base 220b and is
connected to the terminals of the contact-terminal plate 222
as shown in FIG. 45(A). Even if a SIM base 220b not
provided with the antenna coil 221 is used, the three-way IC
card 220 provided with one of the IC modules 204 in
Examples 3-2 to 3-5 can be used for noncontact communi-
cation in combination with an IC card holder 210 provided
with an antenna coil 211.

[0313] When the antenna coil 211 is formed in the SIM
202 or the SIM base 2205, the antenna coil 211 may be
formed by winding a fine wire, etching a conductive film or
printing a conductive line.

[0314] Generally, the antenna coil is formed by etching a
metal film laminated to the SIM 202 or the core sheet
(middle layer of the SIM base 220b) of the IC card 220. The
antenna coil 221 formed in the SIM 202 or the SIM base
220b has six to ten complete turns of a conductive line. The
opposite ends of the conductive line forming the antenna
coil 221 are connected through antenna-terminal plates 224
and 225 on the back surface of the IC module 204 to the IC
chip 203.

[0315] ASIM holder and an IC card holder embodying the
present invention will be described.

[0316] FIG. 31 is a perspective view of a SIM and a SIM
holder 201, FIG. 32 is a top plan view of a SIM holder
holding a SIM, FIG. 33 is a perspective view of a SIM and
a SIM holder, and FIG. 34 is a bottom plan view of a SIM
holder holding a SIM.

[0317] FIG. 35 is a front perspective view of a SIM holder
in an example, and a SIM, FIG. 36 is a top plan view of a
SIM holder in an example holding a SIM, FIG. 37 is a
bottom plan view of a SIM holder in an example and a SIM,
and FIG. 38 is a bottom plan view of a SIM holder en an
example holding a SIM.

[0318] FIG. 39 is a perspective view of assistance in
explaining the wiring relation between a terminal plate and
a USB connector, FIG. 40 is a plan view of assistance in
explaining the wiring relation between a SIM and the USB
connector, FIG. 41 is a perspective view of a SIM holder,
and FIG. 42 is a perspective view of an IC card holder.

[0319] FIGS. 31 to 34 show SIM holders for noncontact
communication not provided with any USB connector.

[0320] Referring to FIG. 31, a SIM holder 201 according
to the present invention has a case 251, a SIM-connecting
terminal plate 212 placed in the case 251, and an antenna
coil 211 formed in the case 251. The antenna coil 211 is
formed along the sides of the inner surface of the SIM holder
201. The antenna coil 211 is connected to pins CEH1 and
CEH2 corresponding to terminals CE1 and CE2 of the
terminal plate 212 provided with ten contact terminals.

[0321] A SIM 202 is held in the SIM holder 201 for radio
communication.

[0322] When the SIM 202 is inserted through a slot 215 in
the SIM holder 201, the SIM 202 is held fixedly under the
terminal plate 212 in the SIM holder 201 by a locking
device, not shown.
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[0323] In this state, the terminals of the contact-terminal
plate 222 of the SIM 202 are in contact with the correspond-
ing contacts of the terminal plate 212 of the SIM holder 201.
The antenna coil 211 is connected to the terminals corre-
sponding to the terminals CE1 and CE2 of the contact-
terminal plate 222.

[0324] Referring to FIG. 32 showing the SIM holder 201
holding the SIM 202 in a top plan view, the terminals of the
contact-terminal plate 222 of the SIM 202 are in contact with
the corresponding terminals formed on the back surface of
the terminal plate 212 of the SIM holder 201. The terminals
CEH1 and CEH2 of the SIM holder 201 correspond to the
terminals CE1 and CE2 of the contact-terminal plate 222 of
the SIM 202.

[0325] In FIGS. 31 and 32, the SIM holder 201 is
transparent to facilitate understanding. Actually, the SIM
holder 201 is formed of an opaque resin to conceal the
antenna coil 211 and the terminal plate 212.

[0326] FIG. 33 is a back perspective view of the SIM and
the SIM holder, and FIG. 34 is a bottom plan view of the
SIM holder holding the SIM.

[0327] As shown in FIG. 33, the terminal plate 212 is
provided with ten contact pins. The antenna coil 211 is
connected to the contact pins of the terminal plate 212
corresponding to the terminals CE1 and CE2. The SIM 202
can be released from the locking device by inserting the tip
of a ballpoint pen in a small hole 216.

[0328] A half-length photograph 207, a name 208 and a
number 209 are printed on SIM 202. The SIM holder 201 is
entirely transparent or a part thereof corresponding to the
surface of the SIM 201 provided with the half-length pho-
tograph 207, the name 208 and the number 209 is transpar-
ent to enable the visual recognition of the half-length
photograph 207, the name 208 and the number 209.

[0329] FIGS. 35 to 38 show a SIM holder provided with
a USB connector for noncontact communication and USB
contact communication.

[0330] FIGS. 35 and 36 are a front perspective view and
a top plan view, respectively, of a SIM holder 201 holding
a SIM 202. The SIM holder 201 shown in FIG. 35 is
provided with a USB connector 213 in addition to the
components of the SIM connector 201 shown in FIG. 31
showing the connection of ten contact terminals to be
connected to the corresponding terminals of a contact-
terminal plate included in the SIM 202, and terminals CE1
and CE2.

[0331] The SIM holder 201 shown in FIG. 36 has, simi-
larly to the SIM holder 201 shown in FIG. 32, terminals
CEH1 and CEH2 respectively corresponding to the termi-
nals CE1 and CE2 of the contact-terminal plate 222 of the
SIM 202FIGS. 37 and 38 are a back perspective view and
a plan view, respectively, of the SIM holder 201 and the SIM
202.

[0332] FIGS. 39 and 40 are a perspective view and a plan
view, respectively, of assistance in explaining the wiring
relation between the terminal plate 212 and the USB con-
nector 213. As shown in FIGS. 39 and 40, the terminals C5,
C1, C4 and C8 of the SIM 202 are connected to GND, V__,
D+ of USB and D- of USB, respectively, by USB connector
lines of the USB connector 213. Thus, the SIM 202 is able
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to exchange D+ and D- signals with a PC by using a
protocol defined by the USB standards.

[0333] It has been usual to connect a conventional SIM or
a conventional IC card to a USB connector through an
interface-converting IC chip capable of changing a protocol
and a format. The recently developed IC chip provided with
a USB contact interface makes it possible to omit the
interface-converting IC chip.

[0334] Data transmission rate based on the USB standards
is 12 Mby/s, which is far higher than data transfer rate of 38
kb/s at which data is transferred through an I/O pad using a
protocol and a format defined by ISO 7816.

[0335] FIGS. 41 and 42 are perspective views of a SIM
holder and an IC card holder, respectively.

[0336] The SIM holder 201 has a case 151 formed by
molding a plastic material, and a metal plug 152 attached to
the case 151. The plug 152 defines an opening 152¢, and the
terminals GND, V__, D+ and D- are arranged in the opening
152¢. The plug 152 is inserted in a receptacle formed in a PC
for data communication.

[0337] The IC card holder 210 is similar in construction to
the SIM holder 201. The IC card holder 210 does not need
to receive the IC card 220 entirely therein; the IC card holder
210 may be able to hold the IC card 220 partly such that the
contact-terminal plate 222 of the IC card 220 is in contact
with the terminal plate 212 of the IC card holder 210 as
shown in FIG. 42. In FIG. 42, the IC card holder 210 has
a case 210a formed by joining an upper case 218 and a lower
case 219, and a part of the IC card 220 is held between the
upper case 218 and the lower case 219. The terminal plate
212 is attached to the upper case 218.

[0338] Naturally, the IC card holder 210 may be formed so
as to accommodate the IC card 220 entirely therein.

[0339] Since a comparatively large antenna can be formed
on the base card 22056 of the IC card 220, it is not essential
to form an antenna coil on the IC card holder 210. However,
the IC card holder 210 can be used for noncontact commu-
nication and USB connection by using an IC card 220 not
provided with any antenna, when the IC card holder 210 is
provided with the antenna coil 211.

[0340] Plastic materials suitable for forming the case 251
of the SIM holder 201, and the case 210a of the IC card
holder 210 by molding include acrylic resins, polycarbonate
resins, polyolefin resins including polypropylene resins and
polyethylene resins, polystyrene resins, polyester resins and
polyvinyl chloride resins.

[0341] When the SIM holder 201 is formed in a thickness
of 10 mm or below, a width of 25 mm or below and a length
of 50 mm or below, the SIM holder 201 is small and easy to
carry.

[0342] A method of using the three-way SIM 202 and the
SIM holder 201, or the three-way IC card 220 and the IC
card holder 210 will be described.

[0343] The three-way SIM 202 and the three-way IC card
220 of the present invention can be issued similarly to the
conventional IC cards after writing data for identifying the
possessor thereto. The three-way SIM 202 of the present
invention can be manufactured and issued by the conven-
tional IC card manufacturing and issuing method that that
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forms a sheet consisting of a plurality of wallet-sized SIMs
connected by small bridges, and cuts the bridges to separate
the SIMs.

[0344] The three-way SIM 202 of the present invention
held in the SIM holder 201 of the present invention functions
as a noncontact ID module in a noncontact magnetic field,
and is able to function for noncontact communication with
external devices, such as door locks and ticket gates. The
functions of the three-way IC card 220 are the same as those
of the three-way SIM 202.

[0345] When the USB connector of the SIM holder 201
holding the SIM 202 is connected to the USB connector of
a PC, the SIM 202 functions as a USB interface ID module.
Thus, only authenticated persons are able to access a net-
work to exclude unauthenticated persons from accessing the
network. When the SIM holder 201 holding the SIM 202 is
used, an IC card reader/writer necessary for using conven-
tional IC cards is unnecessary.

[0346] The contact communication function of the three-
way SIM 202 or the three-way IC card 220 is used by an
issuing process for issuing the three-way SIM 202 or the
three-way IC card 220. The three-way SIM 202 can be used
as an ID module for a portable telephone for data exchange
between the portable telephone and a contact terminal.

[0347] The three-way SIM 202 held in the SIM holder 201
of the present invention connected to a portable telephone by
a strap is extracted from the SIM holder 201 and can be used
as the SIM 202 of the portable telephone.

[0348] It goes without saying that the three-way IC card
can be used as a contact terminal, such as a credit card or a
cash card.

[0349] The IC module of the present invention provided
with the three interfaces has the antenna-terminal plate to be
connected to the antenna coil formed in the base, or the extra
contact terminals to be connected to the antenna formed in
the holder, and the USB connector. The IC module of the
present invention is capable of contact communication,
noncontact communication and USB contact communica-
tion. It is obvious that the three-way SIM and the three-way
IC module of the present invention capable of communicat-
ing with external devices in three communication modes,
namely, a contact communication mode, a noncontact com-
munication mode and a USB contact communication mode
can be used in an extensive field wider than that in which the
conventional two-way card capable of communicating with
external devices for contact communication and noncontact
communication or for contact communication and USB
contact communication can be used.

[0350] Whereas the conventional ID module is provided
with a USB interface and a microcomputer, the present
invention provides the combination of the SIM holder and
the SIM, or the combination of the IC card and the IC card
holder, forms the ID module by holding the three-way SIM
in the SIM holder, forms the antenna coil in the IM holder
or the IC card holder to form the USB ID module, to use the
ID module as a noncontact ID module for operating door
locks and ticket gates.

[0351] The SIM has an advantage of enabling a person-
alizing issuing process that is performed before the bridged
SIMs are separated into wallet-sized IC cards.
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[0352] The half-length photograph, the name and the
number can be printed on the surface of the SIM behind the
terminals, an ID module having the shape of a small SIM can
be formed, and the SIM holder formed of a transparent
plastic material enables the visual recognition of the half-
length photograph formed on the SIM held in the SIM
holder.

Fourth Embodiment

[0353] AnIC module in a fourth embodiment according to
the present invention will be described.

[0354] FIG. 46 is a view of an IC module (sometimes,
referred to as “IC module board”) in Example 4-1 of a fourth
embodiment according to the present invention, and FIG. 47
is a view of an IC module in Example 4-2.

[0355] FIG. 48 is a view of an IC module provided with
an IC chip mounted on a substrate and having antenna pads
formed near the lower side thereof, FIG. 49 is a view of an
IC module provided with an IC chip mounted on a substrate
and having antenna pads formed near the upper side thereof,
FIG. 50 is a view of an IC module provided with an IC chip
mounted on a substrate and having antenna pads formed on
the upper and the lower side, respectively, and FIG. 51 is a
view of an IC module provided with an IC chip mounted on
a substrate and having antenna pads formed at middle parts
of the right and left sides thereof.

[0356] An IC module 310 has a substrate 310a, a contact-
terminal plate 322 mounted on the substrate 310a, and an IC
chip 303 mounted on the substrate 310a. The IC chip 303 is
connected electrically to the contact-terminal plate 322 by
wires 307.

[0357] As shown in FIG. 46, an IC module 310 in
Example 4-1 is provided on its front surface with terminals
C1 to C8 arranged in conformity to ISO 7816. The terminals
Cl1, C2, C3, C5, C6 and C7 are a V_ terminal, a RST
terminal, a CLK terminal, a GND terminal, a V,, terminal
and an I/O terminal, respectively. The terminals C4 and C8
are RFU (reserved-for-future-use) terminals, which are not
used.

[0358] Parts of a metal film corresponding to grooves
between the adjacent terminals in FIG. 46(A) are removed
by etching to form nonconductive parts.

[0359] As shown in FIG. 46(B), antenna-terminal plates
325 and 326 are formed in parts of the back surface of the
IC module 310 corresponding to the terminals C2 and C3
and corresponding to the terminals C6 and C7, respectively.

[0360] The antenna-terminal plates 325 and 326 are elec-
trically connected to antenna coils 311 and 321 formed in the
bases 3054 and 3065 of an IC card 305 or a SIM 306. The
antenna-terminal plates 325 and 326 are connected to the
terminals of a noncontact communication part of the IC chip
303 by bonding wires 307.

[0361] The IC module 310 of the present invention is
featured by U-shaped circuits 327 and 328 formed opposite
to each other on the back surface of the substrate 310a so as
to surround the IC chip 303S. The U-shaped circuits 327 and
328 are connected electrically to the antenna-terminal plates
325 and 226, respectively.

[0362] As shown in FIG. 47, an IC module 310 in
Example 4-2 is provided on its front surface with terminals
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C1 to C8 arranged in conformity to ISO 7816. The terminals
Cl1, C2, C3, C5, C6 and C7 are a V_, terminal, a RST
terminal, a CLK terminal, a GND terminal, a V,, terminal
and an I/O terminal, respectively. The terminals C4 and C8
can be used as antenna terminals Al and A2 instead of RFU
terminals.

[0363] The antenna terminals (pads) Al and A2 of the IC
chip 303 are connected through a terminal plate placed in an
IC card holder to an antenna coil formed in the IC card
holder.

[0364] As shown in FIG. 47(B), antenna-terminal plates
325 and 326 are formed, similarly to the antenna-terminal
plates 235 and 236 of the IC module 310 in Example 4-1, in
parts of the back surface of the IC module 310. The IC
module 310 in Example 4-2 is provided with U-shaped
circuits 327 and 328 arranged opposite to each other so as to
surround the IC chip 303. The U-shaped circuits 327 and 328
are connected electrically to the antenna-terminal plates 325
and 226, respectively.

[0365] As shown in FIG. 47, the IC module 310 is
provided with through holes 317 and 318. The antenna
terminals Al and A2 are connected through the through
holes 317 and 318 to the U-shaped circuits 327 and 328,
respectively.

[0366] This IC module 310 is suitable for use when an IC
card 305 is provided with an antenna coil 311 or a SIM 306
is provided with an antenna coil 321, and the terminals Cr
and C8 are connected to the antenna of a SIM holder holding
the SIM 306 or the antenna of an IC card holder holding an
IC card 305 (FIG. 58).

[0367] The IC module 310 provided with the IC chip 303
will be described. FIGS. 48 to 51 show the IC module 310
in Example 4-1 or 4-2 provided with an IC chip 303 having
terminals connected to pads 308 by bonding wires 307.

[0368] The IC modules 310 in Examples 4-1 and 4-2 are
the same in construction, except that the IC module 310 in
Example 4-2 is provided with the through holes 317 and
318. In FIGS. 48 to 51 the through holes 317 and 318 are
omitted.

[0369] FIG. 48 shows the IC module 310 provided with an
IC chip 303 connected to the IC module 310 by bonding
wires 307 and having antenna terminals Al and A2 formed
near the lower side thereof.

[0370] The U-shaped circuits 327 and 328 are connected
to the antenna terminals Al and A2 by wires, respectively.
The pads 308 connected to the terminals C1, C2, C3, C5 and
C7 are connected to the terminals of the IC chip 303 by wires
307.

[0371] The components of the wiring excluding the
antenna-terminal plates 325 and 326 are coated with a resin
coat formed by molding. FIG. 48 is a view taken through the
resin coat.

[0372] FIG. 49 shows the IC module 310 provided with an
IC chip 303 connected to the pads 308 of the IC module 310
by bonding wires 307. The IC chip 303 has antenna termi-
nals Al and A2 formed near the upper side thereof.

[0373] The IC module 310 shown in FIG. 50 is similar to
that shown in FIG. 49. The IC module 310 is provided with
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an IC chip 303 having antenna terminals Al and A2 near the
upper and the lower side thereof, respectively.

[0374] FIG. 51 shows the IC module 310 provided with an
IC chip 303 having antenna terminals Al and A2 formed near
middle parts of the right and the left side thereof, respec-
tively.

[0375] Thus, the IC module 310 of the present invention
is provided with the U-shaped circuits 327 and 328 formed
so as to surround the IC chip 303. Therefore, the antenna
terminals Al and A2 of the IC chip 303 can be connected to
the IC module 310 by short wires regardless of the positions
of the antenna terminals Al and A2.

[0376] An IC module using an IC chip provided with
contact, noncontact and USB contact interfaces will be
described.

[0377] FIG. 52 (A) (B) are views of an IC module 320 in
Example 4-3, FIGS. 53 and 54 are views of the IC module
320 in Example 4-3 provided with an IC chip 303 and FIG.
55 is a plan view of an IC card provided with three types of
interfaces, and a SIM.

[0378] The IC chip 303 of Example 4-3 includes a contact
interface conforming to ISO 7816-2 and ISO 7816-3, a
noncontact interface conforming to ISO 1443 and a USB
contact interface.

[0379] 1t is preferable to use this IC module 320 when a
SIM 306 or an IC card 305 is not provided with any antenna
coil, and an antenna formed in a SIM holder or an IC card
holder is used.

[0380] A contact terminal plate 322 in Example 4-3 is
provided with terminals C1 to C8 as V__, RST, CLK D+ for
USB, GND, V__, I/O and D- for USB, respectively.

pp?

[0381] The terminal C5,1i.e.,a GND terminal, is connected
to a central region S to form the terminal C5 in a large area.
The terminal C5 does not need necessarily to be connected
to the central region S. Practically, the terminal C6, i.c., the
V,,, terminal (variable supply voltage terminal) is not used.

[0382] The IC module 320 in Example 4-3 is featured by
extra contact terminals CE1 and CE2 disposed between the
terminals C1 and C5 and between the terminals C4 and C8,
respectively, on the contact-terminal plate 322.

[0383] FIG. 52(B) shows the back surface of the IC
module 320 in Example 4-3.

[0384] U-shaped circuits 331 and 332 are formed opposite
to each other on the back surface of the contact-terminal
plate 322 so as to be separated from each other and to
surround the IC chip 303.

[0385] The extra contact terminals CE1 and CE2 are
connected electrically through through holes 323 and 324 to
the U-shaped circuits 331 and 332, respectively. Naturally,
the extra contact terminals CE1 and CE2 may be connected
to pads formed on a substrate by wires.

[0386] Asshown in FIG. 52(B), plating leads 343 and 344
project from U-shaped circuits 341 and 342. In a sheet
consisting of a plurality of contact-terminal plates connected
by small bridges, the plating leads 343 and 344 are continu-
ous with those of the adjacent contact-terminal plates and

57



US 2005/0212690 A1l

are connected to a power source for plating. Similarly, the
contact-terminal plates shown in FIGS. 53 and 54 are
provided with plating leads.

[0387] The terminals C1, C2, C3, C5, C6 and C7 con-
nected to pads 308, similarly to those of the IC module 310
in Example 4-1 or 4-2, are connected to the terminals of the
IC chip 303 by wires 307. The terminals C4 (D+ terminal for
USB) and the terminal C8 (D- terminal for USB) are
connected to the USB contact interface of the IC chip 303.

[0388] InFIG.52(B), the antenna terminals Al and A2 are
formed near the lower side of the IC chip 303, and are
connected to the U-shaped circuits 331 and 332 by bonding
wires 307, respectively.

[0389] In FIG. 53 showing an IC chip 303 mounted on
and electrically connected by bonding wires 307 to the IC
module 320, the antenna terminals Al and A2 are formed
near the upper side of the IC chip 303, and are connected to
the U-shaped circuits 331 and 332 by bonding wires 307,
respectively.

[0390] In FIG. 54, the antenna terminals Al and A2 are
formed near middle parts of the right and the left side of the
IC chip 303, and are connected to the U-shaped circuits 331
and 332 by bonding wires 307, respectively.

[0391] The antenna terminals Al and A2 may be formed
near the upper and the lower side of the IC chip 303.

[0392] FIG. 55 shows an IC card 305 and a SIM 306
provided with the IC module 320 in Example 4-3 having the
substrate of the foregoing configuration.

[0393] FIG. 55(A) shows the three-way IC card 305, and
FIG. 55(B) shows the three-way SIM 306.

[0394] As a general rule, the bases 305z and 3064 of the
three-way IC card 305 and the three-way SIM 306 are not
provided with any antenna coils. The IC card 305 and the
SIM 306 are connected through the contact-terminal plate
322 to the antennas of an IC card holder and a SIM holder,
respectively.

[0395] As mentioned above, the IC modules 310 and 320
can preferably be used in combination with any one of the
IC chips 303 provided with the antenna terminals A1 and A2
and when the positions of the antenna terminals Al and A2
of the IC chip 303 are indefinite.

[0396] Although different IC manufacturers manufacture
IC chips differing from each other in the arrangement of the
antenna terminals Al and A2, the antenna terminals Al and
A2 can be connected through the U-shaped circuits 327 and
328 or the U-shaped circuits 331 and 332 to the IC module
310 or 322 regardless of the arrangement thereof.

[0397] The IC module 310 (320) of the present invention
has a substrate 310a formed by laminating copper foils of
about 35 um in thickness to the opposite surfaces of an
insulating substrate of about 100 gm in thickness formed of
a glass-fiber-reinforced epoxy resin, a melamine resin or a
polyimide resin, and subjecting the substrate coated with the
copper foils to a generally known photolithographic process
to form the terminals and the circuits. The surfaces of lines
formed by processing the copper foils by the photolitho-
graphic process may be coated with a nickel film of about 5
um 1in thickness by nickel plating, and the surfaces of the
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nickel plated lines may further be coated with a 0.5 um thick
gold film by gold plating to enhance the conductivity and
durability of the lines.

[0398] Since the IC module of the present invention is
provided with the U-shaped circuits formed opposite to each
other on the back surface of the contact-terminal plate so as
to surround a region in which the IC chip is to be placed, the
terminals for noncontact communication of the IC chip can
be connected to the U-shaped circuits by short bonding
wires regardless of the positions of the terminals.

[0399] The three-way IC module of the present invention
capable of communicating with external devices in three
communication modes, namely, a contact communication
mode, a noncontact communication mode and a USB con-
tact communication mode, has the terminal plate of the same
size and the same terminal arrangement as those of the
conventional IC module.

Fifth Embodiment

[0400] An IC module in a fifth embodiment according to
the present invention will be described. FIG. 59 is a back
view of an IC module in Example 5-1, FIG. 60 is a sectional
view of a noncontact interface included in the IC module
shown in FIG. 59, FIG. 61 is a back view of an IC module
in Example 5-2 for an IC card, and FIG. 62 is a sectional
view of the noncontact interface connected to an IC chip.

[0401] Referring to FIGS. 59 and 60, an IC module 404
in Example 5-1 has a substrate 408, a contact-terminal plate
422 mounted on the substrate 408, and an IC chip 403
mounted on the substrate 408. Through holes are formed in
parts of the substrate 408 corresponding to terminals C4 and
C8 formed on the contact-terminal plate 422, and pads 4264
and 426b are formed on the back surface of the terminals C4
and C8 corresponding to the through holes of the substrate
408. The pad 426a of the terminal C4 is connected to an
antenna-terminal plate 424 by a wire 427 by wire bonding
and connected by wire bonding to a pad A2 formed on the
IC chip 403. The pad 426b of the terminal C8 is connected
by wire bonding to an antenna-terminal plate 425 and
connected by wire bonding to a pad Al formed on the IC
chip 403.

[0402] An IC module 404 in Example 5-2 is similar to the
IC module 404 in Example 5-1. In the IC module in Example
5-2, pads 426a and 426b formed on the back surface of
terminals C4 and C8, respectively, as shown in FIGS. 61
and 62.

[0403] The pad 4264 is connected to an antenna-terminal
plate 424 by wire bonding, and the antenna-terminal plate
424 is connected by wire bonding to a pad A2 formed on an
IC chip 303. The pad 426b is connected by wire bonding to
an antenna-terminal plate 425, and the antenna-terminal
plate 425 is connected by wire bonding to a pad Al formed
on the IC chip 403.

[0404] The wire-bonded parts, the pads and the IC chips
403 of the IC modules 404 in Examples 5-1 and 5-2 are
coated with a resin coat by molding after the wiring has been
completed.

[0405] The antenna-terminal plates 424 and 425 of the IC
module 404 of the present invention can directly be con-
nected to an antenna coil 421 formed in the base 411a of an
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IC card 411. Thus, the IC card 411 can be used in both a
contact communication mode and a noncontact communi-
cation mode (FIG. 64).

[0406] When the IC module 404 is incorporated into a
SIM 413 having a base 4134 to use an antenna 431a of a
portable telephone or a SIM (UIM) holder 431, the antenna
431a is connected through the terminals C4 and C8 of the
contact-terminal plate 422 to the noncontact interface of the
IC chip 403 (FIGS. 65 and 66).

[0407] Thus the IC module 404 provided with the dual
interface IC chip 403 can be used for various purposes.

[0408] In fabricating the IC module 404, the insulated
substrate (printed wiring board) 408 is formed. The through
holes are formed in parts of the insulating substrate 408
corresponding to the pads 426a and 426b. The insulating
substrate 408 is a laminated sheet formed by bonding
together a resin film, such as a glass-fiber-reinforced epoxy
resin film, a polyester film, a polyimide film or a bismale-
imide-triazine resin film, of a thickness in the range of about
75 to about 100 um, and a thermosetting adhesive sheet.

[0409] After forming the through holes in predetermined
parts of the insulating substrate 408, copper foils are bonded
to the opposite surfaces of the substrate 408 by hot pressing.
Then, the substrate 408 is subjected to an ordinary photo-
lithographic process to form the terminals C1 to C8 on the
front surface of the substrate 408 and to form the antenna-
terminal plates 424 and 425 on the back surface of the
substrate 408. The thickness of the copper foil is in the range
of about 18 to about 25 um.

[0410] A resist film used by the photolithographic process
is removed, and the terminals C1 to C8 and the antenna-
terminal plates 424 and 425 are subjected to a nickel plating
process and a gold plating process.

[0411] The dual interface IC chip 403 is bonded to the
substrate 408 with an epoxy adhesive, and the terminals of
the IC chip 403 are connected to the corresponding pads 426
of the substrate 408 by wires 427 by wire bonding.

[0412] Then, the IC chip 403 and the bonding wires 427
are coated with a resin coat by a transfer molding process,
a casting process or the like, and, when necessary, the back
surface is ground to complete the IC module 404 of a desired
thickness.

[0413] In the foregoing embodiments, it is possible to use
through holes instead of the pads formed on the substrate for
the terminals. However, the following problems arise when
through holes are used instead of the pads.

[0414] (1) Manufacturing processes are complicated and
manufacturing cost increases.

[0415] (2) The resin seeps through the through holes onto
the front surface of the substrate when the resin is used to
seal the components of the IC module, which is liable to
cause faulty electrical connection and reduces yield and
reliability.

[0416] Information relating to the manufacturing method
is mentioned in Jpn. Pat. No. 2904785.

[0417] As apparent from the foregoing description, the IC
module of the present invention for the IC card can be used
for forming both an IC card for contact and noncontact
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communication, and a SIM (UIM) to be used in combination
with a SIM holder provided with an antenna.

1. A SIM comprising:
a substrate;

an IC chip mounted on the substrate and provided with a
dual interface for contact and noncontact communica-
tion;

a contact-terminal plate mounted on the substrate and
provided with a plurality of contact terminals; and

a SIM base holding the substrate, the IC chip and the
contact-terminal plate;

wherein antenna terminals of the IC chip are connected to
the contact terminals that are not used for contact
communication.
2. The SIM according to claim 1, wherein a SIM antenna
coil is formed on the SIM base.
3. The SIM according to claim 1,wherein

the antenna terminals of the IC chip are connected to
terminals C4 and C8 included in eight contact terminals
of the SIM.

4. The SIM according to claim 1, wherein

the SIM has the shape of a thin plate having a thickness
of 1.0 mm or below and a substantially rectangular
shape not greater than 25 mmx15 mm in a projection on
a horizontal plane.

5. The SIM according to claim 1,

wherein one or some of a half-length photograph, a name
and a number are printed on a surface of the SIM base
opposite a surface of the SIM base on which the
contact-terminal plate is mounted.

6. A SIM comprising:

a substrate;
an IC chip mounted on the substrate;

a contact-terminal plate provided with a plurality of
contact terminals; and

a SIM base holding the substrate, the IC chip and the
contact-terminal plate;

wherein the contact terminals of the contact-terminal plate
include extra contact terminals to be connected to
antennal terminals formed on the IC chip.

7. A SIM comprising:

a substrate;
an IC chip mounted on the substrate;

a contact-terminal plate provided with a plurality of
contact terminals; and

a SIM base holding the substrate, the IC chip and the
contact-terminal plate;

wherein the SIM base is provided with a SIM antenna
coil, and an antenna-terminal plate to be connected to
the SIM antenna coil is formed on a surface of the
substrate opposite a surface on which the contact-
terminal plate is mounted.
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8. The SIM according to claim 6, wherein

the IC chip includes a contact interface conforming to ISO
7816-2 and ISO 7816-3, a noncontact interface con-
forming to ISO 1443 and a USB contact interface.

9. The SIM according to claim 6, wherein the extra
contact terminals are a terminal CE1 disposed between
terminals C1 and C5 among eight contact terminals C1 to
C8, and a terminal CE2 disposed between the terminals C4
and C8.

10. The SIM according to claim 9, wherein

the antenna terminals of the IC chip are connected to the
terminals CE1 and CE2 by wire bonding.
11. The SIM according to claim 9, wherein

the antenna terminals of the IC chip are connected to the
terminals CE1 and CE2 via through holes.
12. The SIM according to claim 9, wherein

the terminals CE1 and CE2 are those to be connected to
an antenna coil formed in a SIM holder.
13. The SIM according to claim 9, wherein

a pair of U-shaped circuits are formed so as to surround
the IC chip on a surface of the substrate opposite a
surface of the substrate on which the contact-terminal
plate is mounted, the terminals CE1 and CE2 are
connected to the U-shaped circuits, respectively.

14. The SIM according to claim 13, wherein the U-shaped
circuits are connected to the antenna terminals of the IC
chip, respectively.

15. The SIM according to claim 13, wherein the terminals
CE1 and CE2 are connected to the antenna terminals of the
IC chip, respectively.

16. The SIM according to claim 6, wherein

the SIM has the shape of a thin plate having a thickness
of 1.0 mm or below and a substantially rectangular
shape not greater than 25 mmx15 mm in a projection on
a horizontal plane.

17. The SIM according to claim 6, wherein

one or some of a half-length photograph, a name and a
number are printed on a surface of the SIM base
opposite a surface of the SIM base on which the
contact-terminal plate is mounted.

18. A SIM holder for detachably holding a SIM, said SIM

holder comprising:

a case;

a terminal plate contained in the case and capable of being
electrically connected to a contact-terminal plate
included in the SIM; and

an antenna coil formed in the case;

wherein terminals to be connected to the antenna coil
among those formed on the terminal plate are those to
be connected to contact terminals, not used for contact
communication, of the SIM.

19. The SIM holder according to claim 18, wherein

the antenna coil is formed on an inner surface of the case
along the peripheral edges of the SIM held in the case.
20. The SIM holder according to claim 18, wherein

the antenna coil is formed in the case around the terminal
plate along the peripheral edges of the SIM held in the
case.
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21. The SIM holder according to claim 18, wherein a part
of the case is formed of a transparent resin, through which
one or some of a half-length photograph, a name and a
number printed on a surface of the SIM held in the case can
be viewed.

22. The SM holder according to claim 18, wherein

the case has a thickness of 1.0 mm or below and a
rectangular shape not greater than 25 mmx15 mm in a
projection on a horizontal plane.

23. The SIM holder according to claim 18 further com-

prising:

a converter IC chip placed in the case and capable of
converting an ISO 7816 interface into a USB interface;
and

a USB connector placed on the case;

wherein the SIM held in the case is connected to the
antenna coil for noncontact communication with an
external device, the converter IC chip connected to the
SIM converts the ISO 7816 interface into the USB
interface to enable communication with the external
device through the USB interface when the SIM holder
is connected through the USB connector to the external
device.

24. The SIM holder according to claim 23, wherein

the SIM held in the case includes an IC chip provided with
a dual interface for contact and noncontact communi-
cation, and a SIM antenna coil connected to the IC chip.
25. The SIM holder according to claim 23, wherein

the antenna coil is formed on an inner surface of the case
so as to extend along the peripheral edges of the SIM
held in the case.

26. The SIM holder according to claim 23, wherein

the antenna coil is formed in the case around the terminal
plate along the peripheral edges of the SIM held in the
case.

27. The SIM holder according to claim 23, wherein

at least a part of the case is formed of a transparent resin,
through which one or some of a half-length photo-
graph, a name and a number printed on a surface of the
SIM held in the case can be viewed.
28. A SIM holder for detachably holding a SIM, said SIM
holder comprising:

a case;

a terminal plate contained in the case and capable of being
electrically connected to a contact-terminal plate
included in the SIM; and

an antenna coil formed in the case;

wherein terminals of the terminal plate connected to the
antenna coil, are connected to extra contact terminals
on the SIM.
29. The SIM holder according to claim 28, further com-
prising: a USB connector placed on the case,

wherein the SIM holder is for holding a three-way SIM,
and terminals CEH1, CEH2 of the terminal plate cor-
responding to terminals CE1 and CE2 of the three-way
SIM are connected to the antenna coil.
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30. The SIM holder according to claim 29, wherein

the SIM held in the case is provided with an IC chip
provided with contact, noncontact and USB contact
interfaces, and a SIM antenna coil connected to the IC
chip.

31. The SIM holder according to claim 28, wherein

the antenna coil is formed on an inner surface of the case
along the peripheral edges of the SIM held in the case.
32. The SIM holder according to claim 28, wherein

the antenna coil is formed in the case around the terminal
plate substantially along the peripheral edges of the
SIM held in the case.

33. The SIM holder according to claim 28, wherein

at least a part of the case is formed of a transparent resin,
through which one or some of a half-length photo-
graph, a name and a number printed on a surface of the
SIM held in the case can be viewed.

34. The SIM holder according to claim 28, wherein

terminals CEH1 and CEH2 on the terminal plate corre-
sponding to terminals CE1 and CE2 of the SIM are
connected to the antenna coils.

35. An IC module comprising:
a substrate;
an IC chip mounted on the substrate; and

a contact-terminal plate having a plurality of contact
terminals and mounted on the substrate;

wherein the plurality of contact terminals of the contact-
terminal plate include extra contact terminals con-
nected to antenna terminals of the IC chip.

36. The IC module according to claim 35, wherein

IC chip has a contact interface conforming to ISO 7816-2
and ISO 7816-3, a noncontact interface conforming to
ISO 1443 and a USB contact interface.

37. The IC module according to claim 35, wherein

the extra contact terminals are a terminal CE1 disposed
between terminals C1 and C5 among eight contact
terminals C1 to C8, and a terminal CE2 disposed
between the terminals C4 and C8.

38. The IC module according to claim 37, wherein

the antenna terminals of the IC chip are connected to the
terminals CE1 and CE2 by wire bonding.
39. The IC module according to claim 37, wherein

the antenna terminals of the IC chip are connected to the
terminals CE1 and CE2 via through holes.

40. The IC module according to claim 37, wherein the

terminals CE1 and CE2 are those to be connected to an

antenna coil formed in a SIM holder or in an IC card holder.

41. The IC module according to claim 37, wherein

a pair of U-shaped circuits are formed so as to surround
the IC chip on a surface of the substrate opposite a
surface of the substrate on which the contact-terminal
plate is mounted, the terminals CE1 and CE2 are
connected to the U-shaped circuits, respectively, and
the U-shaped circuits are connected to the antenna
terminals of the IC chip, respectively.

20

61

Sep. 29, 2005

42. The IC module according to claim 41, wherein

the U-shaped circuits are connected to the antenna termi-

nals of the IC chip, respectively.

43. The IC module according to claim 41, wherein the
terminals CE1 and CE2 are connected to the antenna ter-
minals of the IC chip, respectively.

44. An IC module comprising:

a substrate;
an IC chip mounted on the substrate; and

a contact-terminal plate provided with a plurality of
contact terminals and mounted on the substrate;

wherein a pair of U-shaped circuits are formed so as to
surround the IC chip on a surface of the substrate
opposite a surface of the substrate on which the con-
tact-terminal plate is mounted, and the U-shaped cir-
cuits are connected to antenna terminals of the IC chip,
respectively.

45. The IC module according to claim 44, wherein

the U-shaped circuits are connected to an antenna coil
formed in a card.
46. The IC module according to claim 44, wherein

the U-shaped circuits are connected to the contact termi-
nals, not used for contact communication, among the
plurality of contact terminals.

47. The IC module according to claim 46, wherein

the U-shaped circuits are connected to terminals C4 and
C8 among eight contact terminals C1 to C8.
48. The IC module according to claim 47, wherein

the U-shaped circuits are connected to the terminals C4
and C8 via through holes.
49. The IC module according to claim 44, wherein

the U-shaped circuits are connected to antenna terminals
of the IC chip by wire bonding.
50. The IC module according to claim 44, wherein

the U-shaped circuits are connected to extra contact
terminals included in the plurality of contact terminals.
51. The IC module according to claim 50, wherein

the U-shaped circuits are connected to the extra contact
terminals via through holes, respectively.
52. The IC module according to claim 50, wherein

the U-shaped circuits are connected to antenna terminals
of the IC chip by wire bonding.
53. The IC module according to claim 50, wherein

the extra contact terminals are connected to an antenna
coil formed on a SIM holder or an IC card holder.
54. An IC module comprising:

a substrate;

an IC chip mounted on the substrate, and provided with
contact and noncontact interfaces; and

a contact-terminal plate provided with a plurality of
contact terminals and mounted on the substrate;

wherein an antenna-terminal plate to be connected to an
antenna formed on a card is mounted on a surface of the
substrate opposite a surface of the substrate on which
the contact-terminal plate is mounted, the antenna-
terminal plate is connected to the contact terminals, not
used for contact communication, among the plurality of
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contact terminals by wires, and the antenna terminals of
the IC are connected to the contact terminals not used
for contact communication or to the antenna-terminal
plate by wires.

55. The IC module according to claim 54, wherein

contact terminals C4 and C8 among the eight terminals
C1 to C8 are those not used for contact communication.
56. An IC card comprising:

a substrate;
an IC chip mounted on the substrate;

a contact-terminal plate provided with a plurality of
contact terminals and mounted on the substrate; and

a card holding the substrate, the IC chip and the contact-
terminal plate;

wherein the plurality of contact terminals of the contact-
terminal plate include extra contact terminals con-
nected to antenna terminals of the IC chip.

57. An Ic card comprising:

a substrate;
an IC chip mounted on the substrate;

a contact-terminal plate provided with a plurality of
contact terminals and mounted on the substrate; and

a card holding the substrate, the IC chip and the contact-
terminal plate;

wherein the card is provided with an antenna coil, and an
antenna-terminal plate to be connected to the antenna
coil is attached to a surface of the substrate opposite a
surface on which the contact-terminal plate is mounted.
58. The IC card according to claim 56, wherein

the IC chip includes a contact interface conforming to ISO
7816-2 and ISO 7816-3, a noncontact interface con-
forming to ISO 1443 and a USB contact interface.
59. The IC card according to claim 57, wherein

the extra contact terminals are a terminal CE1 disposed
between terminals C1 and C5 among eight contact
terminals C1 to C8, and a terminal CE2 disposed
between the terminals C4 and C8.
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60. The IC card according to claim 59, wherein

the antenna terminals of the IC chip are connected to the
terminals CE1 and CE2 by wire bonding.
61. The IC card according to claim 59, wherein

the antenna terminals of the IC chip are connected to the
terminals CE1 and CE2 via through holes.
62. The IC card according to claim 59, wherein

the terminals CE1 and CE2 are connected to an antenna
coil formed in an IC card holder.
63. The IC card according to claim 59, wherein

a pair of U-shaped circuits are formed so as to surround
the IC chip on a surface of the substrate opposite a
surface of the substrate on which the contact-terminal
plate is mounted, the terminals CE1l and CE2 are
connected to the U-shaped circuits, respectively.

64. The IC card according to claim 63, wherein

the U-shaped circuits are connected to the antenna termi-
nals of the IC chip, respectively.
65. An IC card holder for detachably holding an IC card,
said IC card holder comprising:

a case;

a terminal plate contained in the case and capable of being
electrically connected to a contact-terminal plate
included in the IC card; and

an antenna coil formed in the case;

wherein terminals of the terminal plate connected to the
antenna coil are connected to extra contact terminals
formed on the IC card.
66. The IC card holder according to claim 65, further
comprising: a USB connector placed on the case,

wherein the IC card holder is for holding a three-way IC
card, and terminals CEH1, CEH2 of the terminal plate
corresponding to terminals CE1 and CE2 of the three-
way IC card are connected to the antenna coil.

67. The IC card holder according to claim 66, wherein

the IC card has an IC chip provided with contact, non-
contact and USB contact interfaces, and an antenna coil
connected to the IC chip.

#* #* #* #* #*
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