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1
WIRELESS CHIP AND WIRELESS DEVICE

BACKGROUND OF THE INVENTION

1. Field of Invention

The present invention relates to the field of antenna tech-
nology, and in particular to a chip incorporating antenna
function and a wireless device using such chip incorporating
antenna function.

2. Description of Prior Art

Antenna is an indispensable part of a wireless device and
usually present as a separate element. Due to its various
advantages, such as convenient in feed point, small in weight,
cheap in price, excellent in mobility and less radiation to
human body, a built-in antenna has recently gained rapid
development and wide application, and a growing number of
mobile wireless devices, such as client wireless network card
of WLAN (Wireless Local Area Network), cell phone, PDA
(Personal Digital Assistant) device and receiver of GPS (Glo-
bal Positioning System), are operating with such built-in
antenna.

An introduction will now be given to two typical imple-
mentations of the conventional built-in antenna.

(1) A Unipole Antenna Encircling A Chip

Referring to FIG. 1 which is a schematic diagram of the
first implementation of a built-in antenna.

Such antenna acts as a loop antenna since it encircles the
chip. According to certain principle in physics, if there is any
alternating current flowing through a loop conducting line,
magnetic flux is generated within the loop, and the alternating
magnetic field gives rise to an electric field, which may dis-
turb circuits on the chip. In addition, a loop antenna is gen-
erally low in efficiency, and therefore N (N is an integer
greater than 1) turns of such antenna are often used for effi-
ciency enhancement, which may accordingly increase the
radiation resistance by a multiple of N? and thus the distur-
bance to the adjacent chip circuits.

(2) An Antenna Positioned In Proximity of A Chip

Referring to FIG. 2 which is a schematic diagram of the
second implementation of the built-in antenna.

Such implementation expands the overall area of the chip
to such a considerable extent that it cannot meet the require-
ment of smallness in designing a modern wireless device.
Also, since the antenna is positioned in the same plane as the
chip, the disturbance to the chip cannot be avoided whether
the antenna is omnidirectional or unidirectional.

SUMMARY OF THE INVENTION

In view of the above problems, the present invention pro-
vides a wireless chip including an antenna and a circuit that is
free from interference by the antenna. The present invention
also provides a wireless device using such chip.

To achieve the above object, embodiments of the present
invention adopt the following solutions.

A wireless chip comprises a circuit layer above which a
microstrip antenna is provided, and a wave-absorbing body is
provided between the circuit layer and the microstrip antenna.

A wireless device comprises a wireless chip comprising a
circuit layer above which a microstrip antenna is provided,
and a wave-absorbing body is provided between the circuit
layer and the microstrip antenna.

Said microstrip antenna is formed of a metal film, a
medium and a radiation body, said metal film is provided
above said wave-absorbing body, said medium is provided
above said metal film, and said radiation body is provided
above said medium.
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Said circuit layer has a feed point and a ground, said radia-
tion body has a feed point and a ground, and the feed point and
ground of said radiation body is connected to the feed point
and ground of said circuit layer, respectively. Said metal film
is grounded.

Said wave-absorbing body is a wave-absorbing material of
ferrite particle absorber or of nano-meter barium ferrite
absorber.

Said medium has a dielectric constant between 4 and 6 or
between 10 and 20.

Said medium is epoxy, bakelite, PTFE (polytetratluoroet-
hylena), LAO (lanthanum aluminate) or LAON (lanthanum
aluminum oxynitride).

Said wireless device is a mobile phone, a PDA device or a
receiver of GPS.

The solutions described above have the following effects:
(1) the microstrip antenna is disposed above the circuit layer,

the wave-absorbing body capable of absorbing energy is
utilized to isolate the circuit from the antenna, and the
metal film in the microstrip antenna functions as a shield
against any interference, it is therefore possible to effec-
tively address the problem of the antenna interfering with
the circuit;

(2) by selecting the medium with suitable dielectric constant,
the height of the chip can be prevented from being unduly
increased, thereby ensuring that the chip and the wireless
device using the same are both small in size.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is aschematic diagram of'the first implementation of
a conventional built-in antenna;

FIG. 2 is a schematic diagram of the second implementa-
tion of a conventional built-in antenna;

FIG. 3 is a schematic block diagram of a wireless chip as an
embodiment of the present invention;

FIG. 4 is a schematic diagram of a wireless device as an
embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The present invention utilizes a microstrip antenna to
achieve the integration of an antenna with a circuit chip. In
this way, the height of the circuit chip is merely increased
slightly, and on the other hand, the interference from the
antenna to the chip circuit can be effectively, reduced at the
same time of reduction in chip area.

As mobile wireless devices prevail, the microstrip antenna
has been widely applied due to its characteristics, such as easy
to fabricate, exquisite appearance and lower radiation to
human body. Besides, the performance of the microstrip
antenna is improved through various technical measures,
such as improving the bandwidth and radiation efficiency of
the antenna by refining the area and shape of a Patch. As a
result, the application of the microstrip antenna grows con-
siderably. Regarding the principle and application of the
microstrip antenna, reference can be made to a book titled
“Microstrip Antenna” translated by Liang lianzhuo from
Tsinghua University and published by Posts & Telecom
Press.

Unlike the existing implementation of a built-in antenna
utilizing a unipole antenna, the present embodiment provides
a microstrip antenna above an original circuit layer and also a
wave-absorbing body between the circuit layer and the
microstrip antenna.
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The main function of the wave-absorbing body is absorb-
ing energy on respective frequency bands so as to prevent the
energy being reflected onto the circuit layer. The wave-ab-
sorbing body can be embodied with many different types of
wave-absorbing materials, for example, ferrite particle
asborber or nano-meter barium ferrite absorber.

Referring to FIG. 3 which is a schematic block diagram of
a wireless chip as an embodiment of the present invention.

As shown in this figure, a wave-absorbing body 302, a
metal film 303, a medium 304 and a radiation body 305 are
added to the chip which originally has only a circuit layer 301,
and the metal film 303, the medium 304 and the radiation
body 305 constitute a microstrip antenna.

The circuit layer 301 can comprise a number of functional
circuit modules, for example, RF (Radio Frequency) modem,
power amplification module and transmitting/receiving
switch. During a specific operation, all the functional circuit
modules are integrated into a single silicon wafer, and
antenna feed point and ground is left outside the silicon wafer
for use in incorporating an antenna.

The actual design begins with overlaying, the wave-ab-
sorbing body 302 on the circuit layer 301 and overlaying the
metal film 303 on the wave-absorbing body 302, with the
metal film 303 being grounded. Then, the metal film 303 is
overlaid with the medium 304, which is then covered with the
radiation body 305. A feed point is also provided on the
radiation body 305 and connected to the feed point externally
to the silicon wafer. Meanwhile, the radiation body 305 is
connected to the ground with it’s ground point. Finally, the
circuit layer 301, the wave-absorbing body 302, the metal
film 303, the medium 304 and the radiation body 305 are all
packaged together to form a wireless transceiving chip with
antenna function.

During the specific design, a through hole can be provided
in the wireless transceiving chip, and the feed point or ground
of the radiation body 305 can be connected to the feed point
or ground of the circuit layer 301 via the through hole. The
metal film 303 can be grounded through the boundary of the
circuit layer 301.

Next, a further description will be given to respective com-
ponents of the microstrip antenna.

1) The metal film 303 acts primarily as antenna radiation
ground, and it also serves as a shield against interference.
As to how the metal film 303 acts as a shield against

interference, related principle and analysis are given as fol-

lows.

An electromagnetic field can penetrate into a physical con-
ductor while it amplitude is attenuated in a exponential form
of exp(-z/3,), where z represents the depth for which the
electromagnetic field enters the conductor, and 9§, is referred
to as skin depth.

The thickness of the metal film 303 is calculated from the
Skin Effect and given by the equation

8,~[2/(wpq0)]

For the metal film 303 made of iron substance, =107 S/m,
to=4mx10~" H/m. For 2.4 GHz,

8,=[2/(0pe0)]%°=3.25%1073 mm

Such thickness of 3.25x107> mm is far less than the general
metal shielding thickness of 0.2 mm, and thus the use of a
general shielding-cap-typed metal film can sufficiently sat-
isfy the requirement.

Based on the above analysis, any generic metal can meet
the requirement on the metal film 303 in the present invention,
and copper or steel is preferably used.
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Therefore, with the energy absorption by the wave-absorb-
ing body 302 and the interference shielding by the metal film
303, the circuit layer can be effectively prevented from any
interference by the antenna.

2) The medium 304 is usually selected as a medium having a
dielectric constant in the range from 4 to 6 or from 10to 20.
The dielectric constant is used to measure the performance

of'an insulator in terms of electric power storage, and it is the
ratio of two capacitance values obtained respectively when an
insulating material is used as the medium between two metal
boards and when air or vacuum is used as such medium. The
dielectric constant represents the polarization degree, that is,
the ability to constrain charges, of a dielectric, and the larger
the dielectric constant is, the stronger the ability to constrain
charges is.

Therefore, a larger dimension in height is required if the
dielectric constant is too small, while the energy dissipation
will be increased and the radiation efficiency be decreased if
the dielectric constant too large. In this embodiment, the
preferred medium material for the medium 304 can have a
dielectric constant between 4 and 6, such as Fr4-epoxy,
bakelite (also referred to as artificial gum) and PTFE, or have
a dielectric constant between 10 and 20, such as LAO and
LAON.

3) The radiation body 305 can utilize a generic type of metal
material and preferably copper or steel.

The wireless chip of the present embodiment not only has
the function of wireless transceiving but also effectively pre-
vents the circuit from being interfered by the antenna while
guaranteeing a small and practical chip.

The reason for the above advantages is as follows.

(1) by adding the wave-absorbing body 302 capable of
absorbing energy and the metal film 303 serving as a shield
against interference on the circuit layer 301, the circuit is
isolated from the antenna, and it is therefore possible to
effectively solve the problem of interfering the circuit by
the antenna;

(2) by selecting the medium 304 with suitable dielectric con-
stant, the height of the chip can be prevented from being
unduly increased, thereby ensuring that the chip and the
wireless device using the same are both small in size.
Referring to FIG. 4 which is a schematic diagram of a

wireless device 401 containing a wireless chip 411.

The wireless chip 411 is a chip having the function of
wireless transceiving or a radio single chip and has an internal
structure shown in FIG. 3. The specific implementation of this
chip 411 is the same as described above, and thus the descrip-
tion thereof is omitted.

The wireless device 401 can be a client wireless network
card of WLAN, a mobile phone, a PDA device, a receiver of
GPS and the like.

By utilizing the wireless chip 411, a built-in antenna can be
achieved within the wireless device 401, and the antenna has
no interference with the circuit. Meanwhile, thanks to the
small size of the wireless chip 411, the size of the wireless
device 401 does not need to be expanded and thus can meet
the requirement of a small and exquisite appearance with
respect to the modern wireless devices.

The foregoing description is intended to illustrate the pre-
ferred embodiments of the present invention. It should be
noted that, for those ordinarily skilled in the art, various
improvements and refinements can be made within the prin-
ciple of the present invention and thus should be construed as
belonging to the scope of the present invention.

What is claimed is:

1. A wireless chip comprising a circuit layer and charac-
terized in that
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a microstrip antenna is provided above said circuit layer,
and a wave-absorbing body is provided between said
circuit layer and said microstrip antenna,

wherein said microstrip antenna is formed of a metal film,
a medium and a radiation body, said metal film is pro-
vided above said wave-absorbing body, said medium is
provided above said metal film, and said radiation body
is provided above said medium, and

said circuit layer comprises a modem circuit module.

2. The wireless chip of claim 1, characterized in that

said circuit layer has a feed point and a ground, said radia-
tion body has a feed point and a ground, and the feed
point and ground of said radiation body is connected to
the feed point and ground of said circuit layer, respec-
tively; and

said metal film is grounded.

3. The wireless chip of claim 1, characterized in that

said wave-absorbing body is a wave-absorbing material of
ferrite particle absorber or of nano-meter barium ferrite
absorber.

4. The wireless chip of claim 1, characterized in that said
medium has a dielectric constant between 4 and 6 or between
10 and 20.

5. The wireless chip of claim 4, characterized in that

said medium is epoxy, bakelite, PTFE (polytetrafluoroet-
hylena), LAO (lanthanum aluminate) or LAON (lantha-
num aluminum oxynitride).
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6. A wireless device comprising a wireless chip which
comprises a circuit layer, said wireless device being charac-
terized in that

a microstrip antenna is provided above said circuit layer,

and a wave-absorbing body is provided between said
circuit layer and said microstrip antenna,

wherein said microstrip antenna is formed of a metal film,

a medium and a radiation body, said metal film is pro-
vided above said wave-absorbing body, said medium is
provided above said metal film, and said radiation body
is provided above said medium, and

said circuit layer comprises a modem circuit module.

7. The wireless device of claim 6, characterized in that

said circuit layer has a feed point and a ground, said radia-

tion body has a feed point and a ground, and the feed
point and ground of said radiation body is connected to
the feed point and ground of said circuit layer, respec-
tively; and

said metal film is grounded.

8. The wireless device of claim 6, characterized in that said
medium has a dielectric constant between 4 and 6 or between
10 and 20.

9. The wireless device of claim 6, characterized in that

said wireless device is a mobile phone, a Personal Digital

Assistant device or a receiver of Global Positioning Sys-
tem.
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