
Specification A Radio Frequency IC Card Device with Very High Frequency
Technical Field The present invention relates to a record medium used along
with a device in the field of electronic digital data process, particularly
relating to a credit card or an identifying card that has a very high
frequency transmission function for exchanging data. The existing invention
more particularly relates to a frequency radio (RF) integrated circuit (IC)
device that is configured to expand functions conveniently for supporting a
mobile terminal and a fixed device without modifying the existing terminal.
Background Mobile communication terminals such as cell phones have become
necessary for everyday life and new application demands for electronic
wallets based on mobile terminals, cell phone passes for an access control
terminal, public bus taking with cell phone, cell phone VIP card have
become urgent If the mobile communication terminals possess a mobile
payment function, e.g., electronic wallet, or an expenditure application
function, e.g., cell phone pass for an access control terminal, it would
bring a great convenience for people's daily lives. In order to meet these
new demands, he key technical problem to be overcome is RE signal
transmission and antenna arrangement. Prior technical solutions are all
based on modification to mobile terminals, e.g. current near field
communication (NEC for short is conducted by adding a RF chip and an
antenna in a mobile terminal. However, if a prior cell phone is not
modified, functions such as cell phone electronic wallet would not be
achieved Thus, these solutions have not much value in practice. there is no
much operation significance. 



Chinese patent 200620133544,6 discloses a solution which provides a SIM
card RF antenna device for a mobile communication terminal. The device
includes a RE antenna, RE antenna fittings, and a flexible connection
member. The antenna fittings are used for  carrying the RE antenna and
fixing the RE antenna at outer side of the battery of a mobile
communication terminal. The flexible connection member is used for
connecting the RF antenna to a SIN! card that is at the inner side of the
battery of the mobile communication terminal. Thus, some users can use a
mobile communication terminal to achive non-telecommunication functions by
only adding some cost and without changing the cell phone or having a
customized cell phone back cover. The solution of the above patent needs
modification to mobile communication terminals and needs to provide a
customized antenna and a flexible connection member to every user. However,
embedding a RE antenna and a flexible connection member into a mobile
communication terminal is complicated in process and difficult in
implementation, and high on cost. These problems will severely limit the
adoption of this solution. . In addition, this solution is significantly
limited by the internal structure of the cell phone and so has no
versatility. Another Chinese patent 2004201210281 discloses a solution by
adding a RE antenna to an existing cell phone terminal, adding an antenna
area by modifying the cell phone, and adding a RF interface by modifying a
SIM card. This solution still needs to modify a cell phone significantly,
is complicated in process and costs much; it has no commonality yet.
Another Chinese patent 200620026253.7 discloses a technical solution: that
a RE antenna in a wireless RF payment cell phone is installed inside of a
battery of the cell phone, arranged between the cell phone battery and a
back cover of the cell phone, or attached to the outer surface of the back
cover of the cell phone. The RF antenna is connected with a SIM card of the
cell phone via contact points, connected with a smart IC card of the cell
phone via contact points , or connected with a security chip in the cell
phone via contact points. Same as the above, this solution is difficult to
implement, costly, and has no versatility. 



The technical solutions disclosed by the above patents all need to modify
existing cell phones; currently, the number of existing cell phones is huge
and there are 0.4 billion cell phones in China only. There are a variety of
cell phones and being upgraded 2  frequently. Because these solutions have
no versatility, are complicated for modification and cost much, they are
difficult to be broadly adopted. Based on this background, the present
invention provides a simple, convenient, low cost method and device without
need of modification of a mobile terminal to realize wireless RF data
exchange and to implement non-telecommunication functions such as cell
phone wallet, cell phone pass for an access control terminal, etc., in
order to solve a conflict between modification of the mobile terminal and
realization of non-telecommunication functions. 



Summary of the invention The technical problem solved by the present
invention is to avoid the disadvantages in prior art; embodiments of the
present invention provide a very high frequency RF IC card device that is
configured to perform wireless RF data exchange and realizes functions
including cell phone wallet, cell phone pass for an access control
terminal, etc. without modifying the existing cell phone. Embodiments of
the present invention use the following technical solution to solve the
technical problems. According to one aspect, there is provided an
integrated circuit (IC) card device, comprising: a radio frequency (RE)
antenna integrated on the IC card device; an RE interface device integrated
on the IC card and configured to exchange data with other RE devices
through the 12,F antenna using RF signals; and an interface device
integrated on the IC card device and configured to exchange data directly
with a terminal; wherein said RE signals are in an ultra high frequency
(UHF) or super high frequency (SHE) range, and wherein the 1217 signals are
screened by the terminal and refracted out from slots of the terminal.
According to one aspect, there is provided an RE device configured to
attach to an IC card device, the RE device comprising: a radio frequency
(RE) antenna integrated on the RE device; and an RE interface device
integrated on the RE device and configured to exchange data with other RE
devices through the RE antenna using RE signals, wherein said RE is in an
ultra high frequency (UHF) or super high frequency (SHF) range, wherein
said RE device has a shape and size substantially similar to the IC card
device but is substantially thinner than the IC card device such that the
RE device is  configured to attach to the IC card device on a lateral
surface to be disposed together with the IC card device inside a terminal,
and wherein the RE signals are screened by the terminal and refracted out
from slots of the terminal. 



According to one aspect, there is provided the RE device as defined above,
wherein the RF device is configured as a flexible membrane and wherein said
attaching does not substantially change the size and shape of the IC card
device, such that the IC card device with the attached RF device still fits
in a slot of the terminal designed to receive the IC card device. According
to one aspect, there is provided a SINT card for use inside a cell phone,
wherein said SEVI card comprises an RF antenna integrated therein, wherein
the RE antenna is configured to transmit RF signals that are screened by
the cell phone and refracted out from slots of the cell phone. In one
embodiment, a RE IC card device with very high frequency is designed and
used, which comprises an IC device, a RE interface device, a RF antenna, an
IC card interface and a RE interface; particularly, said RE interface
device and the RE interface operate in a frequency band of ultra high
frequency (UHF) or super high frequency (SHF), said RE antenna is directly
integrated on a IC card; the RE IC card device with very high frequency
exchanges data with other RE devices via the RE interface. The RE interface
device and the RE interface of the RE IC card device with very high
frequency may operate at a frequency of 2.4 GHz.  The RF IC card device
with very high frequency, whose RF antenna is directly integrated on the IC
card, may be an IC device that is integrated with a corresponding RF
antenna and comprises a user identify module. The RE IC card device with
very high frequency, whose RF antenna is directly integrated on the IC
card, may be a MMC card, a SD memory card or a SDIO memory card. 



The RE IC card device with very high frequency, whose RE antenna is
directly integrated on the IC card, may be a non- IC card device which is
similar to an IC card in functions and uses IC card interface protocols,
including ISO 7816, SDIO, SD and MMC and use a flexible or super thin
circuit board with a corresponding RE antenna integrated thereon. The RE IC
card device with very high frequency may be applied to a mobile device
including a mobile terminal, particularly a cell phone, a personal digital
assistant PDA, and a lap-top computer. The RE IC card device with very high
frequency may be configured to exchange data with the mobile device via the
IC card interface. The RE IC card device with very high frequency may be
applied to a fixed device including a personal computer, an industrial
control computer, an automatic teller machine ATM and an access control
terminal; the RE IC card device with very high frequency is configured to
exchange data with the fixed device via the IC card interface. Compared
with the prior art, the RE IC card device with very high frequency
according to embodiments of the present invention avoids the shortcomings
of the prior art and has the following advantageous effects: 1. Using the
device in accordance with embodiments of the present invention, a prior
mobile terminal device can implement a function of near distance data
exchange without modification or specifically adding a corresponding
antenna so that the mobile terminal can be used as a cell phone wallet, a
pass card for an access control terminal, a public transportation card, a
wireless identification card, etc..  2. The device in accordance with
embodiments of the present invention takes advantage of a characteristic
that a very high frequency signal has a very short wavelength, eliminates
the need to lead out an external antenna, so as to allow RE signals to be
refracted out from a slot between inside of the terminal and assembling
members of the enclosure. It solves a problem that some lower frequency RF
signals such as 13.56 MHZ frequency can not be used in some mobile or fixed
terminals because wireless signals are screened. 



3. The device in accordance with embodiments of the present invention
integrates the RF antenna into a substrate of flexible printed circuit
board so that a prior IC device having a user identify module can have a
function of RF communication added without replacement. Brief description
of the drawings Figure 1 is an application schematic view of a RF IC card
device with very high frequency according to the present invention. Figure
2 is a schematic view according to a first embodiment of the device of the
present invention. Figure 3 is a schematic view according to a second
embodiment of the device of the present invention. Figure 4 is a principle
block diagram according to one configuration of the device of the present
invention Figure 5 is a principle block diagram according to another
configuration of the device of the present invention. 



Detailed description of preferred embodiments The preferred embodiments
will be described in detail by combining with the drawings.  As shown in
figure 1, a RF IC card device with very high frequency according to the
present invention includes an IC device 102, a RF interface device 103, a
RF antenna 104. an IC card interface 106 and a RF interface 107. Said RF
interface device 103 and the RF interface 107 operate in a frequency band
of UHF (ultra high frequency) or SHF (super high frequency); said RE
antenna 104 is directly integrated on a IC card 100 and connected to a
mobile terminal device 101 via the IC card interface 106 to implement an
operation of user identifying or an operation of data exchange, and it
communicates with a high frequency RE card reader 105 via the high
frequency RE interface 107 to implement an operation of data exchange so as
to allow the mobile terminal device 101 and the high frequency RF card
reader 105 to complete a data exchange operation, and many wireless
applications such as cell phone wallet, cell phone pass for an access
control terminal and wireless ID certificate can be implemented without
need of modifying existing mobile terminals. Figure 2 is a schematic view
of a first embodiment of the present invention. The implementation is as
follows: an IC device 102, a RE interface device 103 and a RE antenna 104
are packaged and fixed on the same substrate including an IC card, a
circuit board or a flexible circuit board by soldering or other connection
ways to form a very high frequency RE IC card 100. Figure 3 is a schematic
view of a second embodiment of the present invention. The implementation is
as follows: an auxiliary IC device 202 containing a very high frequency RE
interface and a RE antenna 204 are fixed on a super thin substrate 203 to
form a very high frequency RE IC device 201; and then an IC card 205
containing a main IC device 206 is combined with the IC device 201 to form
a very high frequency RF IC card 200. Figure 4 is a principle block diagram
according to one configuration of the device of the present invention. A
very high frequency RE IC card 400 includes an IC device 402, a RE
interface device 403, and an antenna 404. The IC device 402 and the RE
interface 403 are connected by means of an interface 401 at between the
sub-modules, and the IC device 



6  402 and the RF interface device 403 may be a chip or an IC module
respectively; all devices and antenna are fixed on the same substrate to
form a very high frequency RF IC card 400. The very high frequency RE IC
card 400 is connected to a mobile device or a fixed device by an IC card
interface 406, and communicates with a RF device via a very high frequency
RF interface 407. Figure 5 is a principle block diagram according to
another configuration of the device of the present invention. The device
includes an IC device 502 containing a very high frequency RF interface
circuit 501, and also includes an antenna 504. The IC device 502 may be a
chip or an IC module; all devices and antenna are fixed on the same
substrate to form a very high frequency RE IC card 500. The very high
frequency RE IC card 500 is connected to a mobile device or a fixed device
by an IC card interface 506, and communicates with a RF device via a very
high frequency RF interface 507. The RE IC card device with very high
frequency according to the present invention has features of low cost, easy
implementation, addition and expansion of wireless functions with respect
to a prior terminal without modification to the existing terminal and
having versatility.  Claims 



I. An integrated circuit (IC) card device, comprising: a radio frequency
(RF) antenna integrated on the IC card device; an RE interface device
integrated on the IC card and configured to exchange data with other RF
devices through the RF antenna using RF signals; and an interface device
integrated on the IC card device and configured to exchange data directly
with a terminal; wherein said RF signals are in an ultra high frequency
(UHF) or super high frequency (SHF) range, and wherein the RE signals are
screened by the terminal and refracted out from slots of the terminal.  2.
The IC card device of claim 1, wherein said terminal is selected from the
group consisting of a cell phone, a PDA, and a computer. 



3. The IC card device of claim  2, wherein said interface is configured to
couple physically to said terminal.  4. The IC card device of claim 1,
wherein said interface device is configured to connect directly to said
tenninal using an ISO 7816, SDI, SD, or MMC standard.  5. The IC card
device of claim 1, further comprising an IC device integrated on the IC
card device configured to uniquely identify the IC card device.  6. The IC
card device of claim 5, wherein said IC device comprises a SIM device. 7.
An RF device configured to attach to an IC card device, the RF device
comprising: a radio frequency (RF) antenna integrated on the RF device; and
an RE interface device integrated on the RE device and configured to
exchange data with other RE devices through the RE antenna using RF
signals,  



wherein said RE is in an ultra high frequency (UHF) or super high frequency
(SHE) range,  wherein said RE device has a shape and size substantially
similar to the IC card device but is substantially thinner than the IC card
device such that the RE device is configured to attach to the IC card
device on a lateral surface_to be disposed together with the IC card device
inside a terminal, and wherein the RE signals are screened by the terminal
and refracted out from slots of the terminal. 8. The RE device of claim 7,
wherein the RE device is configured as a flexible membrane and wherein said
attaching does not substantially change the size and shape of the IC card
device, such that the IC card device with the attached RE device still fits
in a slot of the terminal designed to receive the IC card device.  9. A SIM
card for use inside a cell phone, wherein said SIM card comprises an RF
antenna integrated therein, wherein the RE antenna is configured to
transmit RF signals that are screened by the cell phone and refracted out
from slots of the cell phone.  10. The SIM card of Claim 9, wherein said RE
antenna is configured to receive and transmit at an UHF or SHE range. 



Abstract A radio frequency (RF) IC card device with very high frequency
comprises an IC device (102), a radio frequency interface device (103), a
RF antenna (104), an IC card interface (106) and a RF interface (107).
Particularly, said RE interface device (103) and the RF interface (107)
operate in a frequency band of UHF (ultra high frequency) or SHF (super
high frequency); said RF antenna (104) is directly integrated on an IC card
(100); the RE IC card device with very high frequency exchanges data with
other RF devices via the RF interface (107). The high frequency RE IC card
device according to the present invention has features of low cost, easy
implementation, addition and expansion of wireless functions of an existing
terminal without modification to the existing terminal, and having
versatility.  Figure for the Abstract  Figure 1 


