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AN ACTIVE RFID DEVICE OF 13.56MHz
Cross Reference to Related Application

This application is a national application of PCT/CN2015/072992, filed on Feb.
13, 2015. The contents of PCT/CN2015/072992 are all hereby incorporated by

reference.

TECHNICAL FIELD OF THE INVENTION

The invention relates to the technical field of 13.56MHz RF communication

and particularly relates to a small-sized active RFID device of 13.56MHz.

PRIOR ART OF THE INVENTION

In the prior art, the small-sized RFID (abbreviation of radio frequency
identification device) passive contactless IC card of 13.56MHz (high frequency)
can not be infinitely small in size when being used in a complicated contactless
environment. However, with continuous development in technology and market
of the 13.56MHzRFID technology, it calls on a request for a smaller-sized
contactless IC card which for example, can be deployed in a wrist band. However,
due to limited size of the card, the passive contactless IC card is of weak
contactless function. As a result, it is difficult to meet requirements of usage on a
product. The problem can only be solved by a smaller-sized active contactless IC
card.

The present solution of active 13.56MHz RFID 1s mostly applied in the
mobile payment field, for example, applied in a mobile phone payment card
SIMPASS or applied by deploying an RF front-end chip and an antenna on a
common SIM card. In case that the card using the above solution is deployed in a

mobile phone, it can be of function of contactless swiping card, but is restricted
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by usage scenario and size. In order to solve this problem, the small-sized active

RFID device of 13.56MHz is provided by the invention.

SUMMARY OF THE INVENTION

Purposing at avoiding shortcoming in the prior art, an active RFID device of
13.56MHz is provided by the invention, which meets the requirement on usage of
a contactless IC card better.

In order to reach the above purpose, a technical solution is applied by the
invention as follows.

An active RFID device of 13.56MHz includes a main body on which an SE
chip, an interface and an internal antenna are deployed, and an RF front-end chip;
wherein the interface includes a power interface, an ISO/IEC7816 interface for
operating the SE chip and an SPI interface for setting parameters for a register of
the RF front-end antenna and the RF front-end chip is coupled to a reader antenna
via the internal antenna or an external antenna or a combination of the internal
antenna and the external antenna.

Further, in the active RFID device of 13.56MHz, in case that the RF
front-end chip is connected with the internal antenna, specifically the internal
antenna 1s connected with RF I/0 of the RF front-end chip.

Further, in the active RFID device of 13.56MHz, in case that the RF
front-end chip 1s connected with the external antenna, specifically the external
antenna 1s connected with RF I/0 of the RF front-end chip.

Further, in the active RFID device of 13.56MHz, in case that the RF
front-end chip is connected with the combination of the internal antenna and the

external antenna, specifically the internal antenna is firstly connected in parallel
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with the external antenna and then connected with RF [/O of the RF front-end
chip.

Further, in the active RFID device of 13.56MHz, in case that the RF
front-end chip is connected with the combination of the internal antenna and the
external antenna, specifically the internal antenna is firstly connected in series
with the external antenna and then connected with RF I/O of the RF front-end
chip.

Further, in the active RFID device of 13.56MHz, the power interface is
separately connected with a power pin of the SE chip and a power pin of the RF
front-end chip, or solely connected with the power pin of the RF front-end chip.

Further, in the active RFID device of 13.56MHz, the main body is a circuit
board.

Further moer, in the active RFID device of 13.56MHz, the device 1s welded
on other circuit board through a pad.

Even further, in the active RFID device of 13.56MHz, a size of the packaged
device 1s 8.4mmXx6mm.

Advantage of the invention lies in that the active RFID device of 13.56MHz
has been deployed with an internal antenna and in case that the internal antenna
does not meet a requirement, the internal antenna can be switched into an external
antenna or can be in combination with the external antenna for different
requirements on usage of a card. The device can be applied in all kinds of
wearable device, for example in a watch, in a wrist band, or in other active RFID

system of 13.56MHz, and ensures better contactless function.

Description of drawings
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Figure 1 is a structural diagram of the active RFID device of 13.56MHz
disclosed by an embodiment of the invention;

Figure 2 1s a working principle illustration of the active RFID device of
13.56MHz disclosed by the embodiment of the invention;

Figure 3 is an illustration of connection between the RF front-end chip and
the internal antenna disclosed by the embodiment of the invention;

Figure 4 is an illustration of connection between the RF front-end chip and
the external antenna disclosed by the embodiment of the invention;

Figure 5 is an illustration of connection between the RF front-end chip and
combined antenna which specifically is a parallel connection between the internal
antenna and the external antenna, disclosed by the embodiment of the invention;
and

Figure 8 is an illustration of connection of the RF front-end chip and
combined antenna which specifically is a series connection between the internal

antenna and the external antenna.

Embodiment

A detailed description of the invention is provided by embodiment in
combination with the accompanying drawings.

As 1llustrated in Figure 1, a structural diagram of an active RFID device of
13.56MHz disclosed by the embodiment of the invention, the device includes
four parts on a main body 1, which separately are an SE chip 2, an RF front-end
chip 4 , an interface and an internal antenna 3. The interface includes a power
interface 5, an ISO/IEC7816 interface 6 for operating the SE chip 2 and an SPI

interface 7 for setting parameters for a register of the RF front-end chip. The RF
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front-end chip 4 1s coupled to a reader antenna 9 via the internal antenna 3 or an
external antenna 8 or via a combination of the internal antenna 3 and the external
antenna 8.

As shown in Figure 2, an illustration of working principle of the active RFID
device of 13.56MHz disclosed by the embodiment of the invention, the SE chip 2
1s of a function of writing and storing data and what 1s stored in the storage of the
SE chip 2 can be conditionally read by an external device as required or can be
processed or determined for internal information. Also, in order to prevent
vicious resolution and attack from outside and ensure security of data,
encryption/decryption algorithm is stored in the SE chip 2. The SE chip 2
responses to received data and sends the responded data to the RF front-end chip.

The RF front-end chip 4 i1s for demodulating signal of the reader 10 being
obtained by antenna coupling and sending the demodulated signal to the SE chip
2; or for modulating a received response signal of the SE chip 2 and sending the
modulated signal to the reader10 via an antenna.

The power interface 5 of the interface 1s for supplying DC voltage to whole
circuit of the device. In the embodiment, the power interface 5 can be connected
separately with a power pin of the SE chip 2 and a power pin of the RF front-end
chip 4 or solely connected with the power pin of the RF front-end chip 4.

Specifically, when the device 1s on running, an external power source can
directly supply power to the SE chip 2 and the RF front-end chip 4 through the
power interface 5; or the power interface 5 only supplies power to the RF
front-end chip 4 and the RF front-end chip 4 itself outputs voltage to the SE chip
2 for power supply. In the latter case, the SE chip can be powered by setting

parameters for a register of the RF front-end chip through an SPI(abbreviation of
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Serial Peripheral Interface); or controlling whether to output voltage to the SE
chip can be made by connecting the RF front-end chip 4 with an external
controlling port, such as an MCU port; or the SE chip can be powered by the RF
front-end chip 4 through an analogue contactless channel in which signal is
transferred between the RF front-end chip 4 and the SE chip.

The ISO/IEC7816 interface 6 is for operating the SE chip 2, for example,
writing or reading data.

The SPI interface 7 1s for setting parameters for register of the RF front-end
chip 4.

The internal antenna 3 is for coupling to the external reader antenna 9 for
data wave interaction.

The main body 1 of the embodiment is a circuit board, which can be welded
on other circuit board, such as a PCB board, through a pad. The RFID device of
the invention can be made in a small enough size for usage in more scenarios. For
example, the device can be packaged in a size of 8. 4mmx6mm.

The RFID device of the embodiment makes data interaction with the reader
10 by coupling the internal antenna 3 or the external antenna 8 or a combination
of the internal antenna 3 and the external antenna 8 to the reader antenna 9 for
optimization of contactless function in different application scenarios. It
specifically includes methods as follows.

First, internal antenna mode

In case that the internal antenna 3 inside the device meets a requirement on
usage and 1s not necessarily connected with the external antenna 8, which is that
the RF front-end chip 4 1s directly connected with the internal antenna 3, the

internal antenna 3 1s connected with RF I/O pin of the RF front-end chip 4.
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As illustrated in Figure 3, Pin a and Pin b separately refer to an input end
and an output end of the RF front-end chip including the peripheral circuit and
Pin ¢ and Pin d refer to two ends of the internal antenna 3 inside the device. Pin a
1s connected with the Pin d and Pin b (Antenna2) is connected with Pin ¢
(Antenna3).

Second, external antenna mode

In case that the internal antenna 3 does not meet requirement and the
external antenna 8 is needed, which is that the RF front-end chip 4 is directly
connected with the external antenna 8, the external antenna 8 is connected with
I/0 pin of the RF front-end chip 4.

As 1llustrated in Figure 4, Pin a and Pin b are connected with two ends of the
external antenna 8 and both Pin ¢ and Pin d of the internal antenna 3 are
suspended without any connection.

Third, combined antenna mode

In case that single usage of the internal antenna 3 or the external antenna 8
1s not feasible, combination of the internal antenna 3 and the external antenna 8
are required. In the embodiment, two combination methods are used. One is
parallel connection between the internal antenna 3 and the external antenna 8 and
another 1s series connection between the internal antenna 3 and the external
antenna 8. Specifically the internal antenna is firstly connected in parallel or
series with the external antenna and then connected with the RF front-end chip.

In case that the internal antenna 3 is connected in parallel with the external
antenna 8, one end of RF I/O of the RF front-end chip 4 and one end of the
internal antenna 3 are both connected with one end of the external antenna 8

while the other end of RF 1/0 of the RF front-end chip 4 and the other end of the
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internal antenna 3 are both connected with the other end of the external antenna 8.
As illustrated in Figure 5, Pin a and Pin ¢ are connected with one end of the
external antenna 8 while Pin b and Pin d are connected with the other end of the
external antenna 8.

In case that the internal antenna 3 1s connected in series with the external
antenna8, one end of RF I/O of the RF front-end chip 4 is connected with one end
of the internal antenna 3 while the other end of RF I/O of the RF front-end chip 4
and the other end of the internal antenna 3 are separately connected with two ends
of the internal antenna 8. As illustrated in Figure 6, Pin a is connected with one
end of the external antenna 8, Pin d is connected with the other end of the
external antenna 8 and Pin b is connected with Pin c.

The RFID device being disclosed by the invention can be packaged into an
independent application module. In process of manufacturing it, RF I/O of the RF
front-end chip 4 and both ends of the internal antenna 3 are suspended. However
in practice, one of the above connection modes i1s applied as required and the
connection is completed according to the selected mode.

It is noted that the RF front-end chip 4 of the embodiment includes an RF
chip and its peripheral circuit. In an operating circuit, the RF front-end chip 4 is
connected with other parts through its peripheral circuit. In the embodiment,
whichever of the internal antenna 3 or the external antenna 8 or combination of
the internal antenna and the external antenna is connected with I/O of the RF
front-end chip 4, it is connected with the peripheral circuit of RF I/O of the RF
front-end chip 4. Moreover, the above Pins a, b, ¢ and d are just for illustration in
which connection between Pin a and Pin b, Pin ¢ and Pin d can be exchanged; and

the terms “internal” and “external” being used by the above internal antenna and
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external antenna are not of substantial meaning and are only description for

deciding whether the antenna is deployed inside the device or not.

Obviously, a person with ordinary skill in the art can make all kinds of
changes and modifications to the invention within the principle and scope of the
invention. Therefore, on a premise that these changes and modifications are
covered by the claims and the equivalents of the invention, the invention intends

to include the changes and the modifications.
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WHAT IS CLAIMED IS

1. An active RFID device of 13.56MHz comprising a main body on which
an SE chip (2), an interface and an internal antenna (3) are deployed, wherein the
device further comprises an RF front-end chip (4) and the interface comprises a
power interface (5), an ISO/IEC7816 interface for operating the SE chip (2) and
an SPI interface (7) for setting parameters for a register of the RF front-end chip
(4) and the RF front-end chip (4) is coupled to a reader antenna (9) via the
internal antenna (3) or an external antenna (8) or a combination of the internal
antenna (3) and the external antenna (8), RF 1/O of the RF front-end chip (4) and
both ends of the internal antenna (3) are suspended.

2. The active RFID device of 13.56MHz of claim 1 wherein in case that the
RF front-end chip (4) is connected with the internal antenna (3), specifically the
internal antenna (3) is connected with RF 1/0 of the RF front-end chip (4).

3. The active RFID device of 13.56MHz of claim 1, wherein in case that the
RF front-end chip (4) is connected with the external antenna (8), specifically the
external antenna (8) is connected with RF 1/O of the RF front-end chip (4).

4. The active RFID device of 13.56MHz of claim 1, wherein in case that the
RF front-end chip (4) is connected with the combination of the internal antenna
and the external antenna, specifically the internal antenna (3) is firstly connected
in parallel with the external antenna (8) and then connected with RF 1/O of the RF
front-end chip (4).

5. The active RFID device of 13.56MHz of claim 1, wherein in case that the
RF front-end chip (4) is connected with the combination of the internal antenna
and the external antenna, specifically the internal antenna (3) is firstly connected

in series with the external antenna (8) and then connected with RF 1/O of the RF
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front-end chip (4).

6. The active RFID device of 13.56MHz of any of claims 1-5, wherein the
power interface (5) is separately connected with a power pin of the SE chip (2)
and a power pin of the RF front-end chip (4), or solely connected with the power
pin of the RF front-end chip (4).

7. The active RFID device of 13.56MHz of any of claims 1-5, wherein the
main body (1) is a circuit board.

8. The active RFID device of 13.56MHz of claim 7, wherein the device is
welded on other circuit board through a pad.

9. The active RFID device of 13.56MHz of claim 7, wherein a size of the

packaged device is 8.4mmx6mm.



