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(54) Transmission line antenna for radio frequency identification

(57) Disclosed in the present invention is a transmis-
sion line antenna for radio frequency identification, com-
prising a substrate and a conducting strip, wherein said
conducting strip is arranged on said substrate; said sub-
strate and said conducting strip form a transmission line;

and the width of said conducting strip gradually reduces
from the middle area of said conducting strip to two sides,
so as to reduce field nulls in an electric field radiated by
the antenna, thereby improving the reading distance.
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Description

Technical Field

[0001] The present invention relates to the technical
field of radio frequency identification (RFID), and partic-
ularly, to a transmission line antenna for radio frequency
identification.

Background Art

[0002] Radio frequency identification (RFID) technol-
ogy is a noncontact automatic identification technology
commonly known as an electronic tag, which automati-
cally identifies a target object and obtains related data
through radio-frequency signals and comprises the fol-
lowing basic constituent parts:

1. a tag composed of a tag antenna and a chip, at-
tached to an object being controlled, detected or
traced, wherein an RFID system usually includes a
plurality of tags, each tag has a unique electronic
code to uniquely identify the object being controlled,
detected or traced; and a tag can also be referred to
as a transponder here;

2. a reader for reading/writing information stored in
the tag, which can be handheld or fixed, wherein an
RFID system usually includes a reader which reads
the information stored in each tag (sometimes it is
also able to write tag information into the tag) so as
to realize the control, detection or trace of the object
attached to each tag; and a reader can also be re-
ferred to as an interrogator here;

3. an antenna connected to the reader for transmit-
ting a radio-frequency signal between each tag and
the reader, so as to transmit information between
the reader and the tag.

[0003] Currently, one of the hotspots in the research
of the RFID technology is the application of item-level
tag identification, especially the application in retail in-
dustry and pharmaceutical industry, such as RFID-based
smart shelves or conveying systems. A user uses an
RFID reader connected to a shelf or a conveying system
to obtain information about cargo placed on the shelf or
the conveying system.
[0004] Near field (NF) ultrahigh frequency (UHF) RFID
technology is mainly applied in item-level tag identifica-
tion scenarios, such as smart shelves or conveying sys-
tems, and so on. In the technical field of NF UHF RFID,
a variety of transmission line antenna structures have
been proposed in order to obtain a larger reading area.
A transmission line antenna mainly comprises three
types: a microstrip transmission line antenna, a coplanar
waveguide antenna and a grounded coplanar stripline
antenna. In the application scenario of smart shelves,

the transmission line antenna is positioned on the
shelves, with the length of the transmission line antenna
being able to be over 1 m and an article with a tag being
usually positioned on the transmission line antenna.
However, the electric field of the transmission line anten-
na begins to have several very deep nulls at about 10
cm above the transmission line antenna, which has a
strong impact on the reading performance. Two types of
existing microstrip transmission line antenna structures
are provided below.
[0005] Fig. 1 shows a microstrip transmission line an-
tenna. As shown in Fig. 1, the antenna comprises a sub-
strate 101, a ground plane 102, a conducting strip 103,
a feeder 104 and a matched load 105. XYZ coordinate
axes form a three dimensional coordinate system; the
ground plane 102, located below the substrate 101, can
be an electric conducting metal layer of the lower surface
of the substrate 101; the conducting strip 103, arranged
on the substrate 101 and running across the substrate
101 along the direction of the X axis, can be an electric
conducting metal layer of the upper surface of the sub-
strate 101; the substrate 101, the ground plane 102 and
the conducting strip 103 constitute a microstrip transmis-
sion line; one end of the microstrip transmission line is
connected to the feeder 104 in order to connect to the
reader; and the other end of the microstrip transmission
line is connected to the matched load 105, so that elec-
tromagnetic waves transmit in the form of travelling
waves on the microstrip transmission line and have a
very wide bandwidth and a very low far field gain. The
specific connection manner of the microstrip transmis-
sion line and the feeder 104 and the matched load 105
belongs to the scope of the prior art, and no description
is made here. When the antenna works, the tag is located
above the antenna (i.e. above the XZ-axis plane). When
the microstrip transmission line antenna is applied in
smart shelves, the microstrip transmission line antenna
is flatwise located on the smart shelves, the length of the
substrate 101 along the X axis can be the same as or be
close to the length of the shelves along the X axis, and
an article with a tag is positioned on the microstrip trans-
mission line antenna. When the article is within the read-
ing distance, the electric field of the microstrip transmis-
sion line antenna can cover the tag of the article; thus,
the reader is able to read the information about the tag.
[0006] Fig. 1 shows a rectangular conducting strip 103
running across the substrate 101 in a straight line. Fig.
2 shows another microstrip transmission line antenna,
which comprises a substrate 201, a ground plane 202, a
conducting strip 203, a feeder 204 and a matched load
205, is similar to the microstrip transmission line antenna
shown in Fig. 1, and the difference therebetween lies in
the shape of the conducting strip 203. As shown in Fig.
2, the width of the conducting strip 203 is unchanged and
is in the shape of twists and turns, running across the
substrate 201 by the way of twists and turns along the X
axis.
[0007] However, the electric field distributions of both
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these two types of microstrip transmission line antennas
shown in Figs 1 and 2 have problems. In the electric fields
of both these two types of microstrip transmission line
antennas, there are lots of field nulls that cause the read-
ing distance to be not large enough (i.e. the maximum
height of the area without null that can be radiated by the
antennas along the Y axis direction).
[0008] In conclusion, the RFID system currently re-
quires a transmission line antenna that has a long enough
effective reading distance (i.e. no null exists within the
reading distance) to ensure the reading performance of
the antenna.

Contents of the Invention

[0009] In order to resolve the abovementioned prob-
lems, a transmission line antenna in a radio frequency
identification system is proposed in the present invention
that can reduce field nulls to obtain a long enough reading
distance.
[0010] The transmission line antenna in a radio fre-
quency identification system proposed in the present in-
vention comprises a substrate and a conducting strip,
wherein said conducting strip is arranged on said sub-
strate; said substrate and said conducting strip form a
transmission line; and the width of said conducting strip
gradually reduces from the middle area of the conducting
strip to two sides, so as to reduce field nulls in an electric
field radiated by the antenna, thereby improving the read-
ing distance.
[0011] Preferably, said antenna is symmetrical with re-
spect to the middle area so that the field nulls can be
further reduced and the size design of the antenna is also
easier at the same time.
[0012] The transmission line antenna according to one
embodiment of the present invention further comprises
a feeder and a matched load; and one end of said trans-
mission line is connected to said feeder and the other
end thereof is connected to said matched load. This an-
tenna is suitable for independent use and can reduce
field nulls and improve the reading distance.
[0013] In the transmission line antenna according to
one embodiment of the present invention, the two ends
of the abovementioned antenna comprise two ports for
cascading connection to other antennas. Such an anten-
na is suitable for the application scenario where a plurality
of antennas are connected in a cascading manner and
can reduce field nulls and improve the reading distance.
[0014] The transmission line antenna according to one
embodiment of the present invention further comprises
a ground plane; and said ground plane is located below
said substrate and covers the entire substrate. Adopting
the ground plane can completely prevent the downward
radiation of electromagnetic waves of the antenna, thus
making the upward radiation signals stronger.
[0015] In the transmission line antenna according to
one embodiment of the present invention, said conduct-
ing strip is formed by splicing a plurality of conducting

strip segments. Adopting such a solution, the field nulls
can be reduced by designing the size of each conducting
strip segment, thus making the reading distance large
enough and the processing technology simple, and the
size design of the conducting strip much easier.
[0016] In the transmission line antenna according to
one embodiment of the present invention, said conduct-
ing strip is formed by splicing a plurality of conducting
strip segments and the length and the width of the con-
ducting strip segments in the middle position are the larg-
est. Adopting such a solution, the processing technology
is simple and the size design of the conducting strip much
easier.
[0017] In the transmission line antenna according to
one embodiment of the present invention, the adjacent
borders of every two adjacent conducting strip segments
are parallel. Adopting such a solution, the size design of
the conducting strip segments would be easier and the
placement manner would also be easier; therefore, it is
easier to realize. Preferably, said conducting strip seg-
ment is a parallelogram. The size design of such con-
ducting strip segments is relatively easy.
[0018] In the transmission line antenna according to
one embodiment of the present invention, said conduct-
ing strip is an integral strip. Adopting such a solution, the
transition of the width of the conducting strip is more
smooth and therefore there is less reflection.
[0019] The transmission line antenna according to the
embodiments of the present invention can be a microstrip
transmission line antenna comprising any one of the
abovementioned conducting strips or is a grounded co-
planar stripline antenna comprising any two of the above-
mentioned conducting strips.
[0020] Preferably, the characteristic impedances of the
abovementioned conducting strip segments are the
same. Adopting such a solution, a reflection current
would not be produced among various conducting strip
segments with the same characteristic impedance, thus
a wider bandwidth can be obtained.
[0021] Adopting the transmission line antenna provid-
ed in the present invention, in an application scenario of
a radio frequency identification system, such as smart
shelves or conveying systems, the field nulls of the elec-
tric field radiated by the transmission line antenna can
be reduced so as to ensure a long enough reading dis-
tance.

Description of the accompanying drawings

[0022] The above described and other features and
advantages of the present invention will become clearer
below to those skilled in the art by describing the exem-
plary embodiments of the present invention in conjunc-
tion with the accompanying drawings in detail, in which:

Fig. 1 is a structural schematic diagram of a micro-
strip transmission line antenna in the prior art;
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Fig. 2 is a structural schematic diagram of another
microstrip transmission line antenna in the prior art;

Fig. 3 is a structural schematic diagram of a coplanar
stripline antenna proposed in the present inventor;

Fig. 4 is a schematic diagram of the electric field
distribution of the coplanar stripline antenna shown
in Fig. 3;

Fig. 5 is a structural schematic diagram of a coplanar
stripline antenna according to one embodiment of
the present invention;

Fig. 6 is a schematic diagram of the electric field
distribution of the coplanar stripline antenna shown
in Fig. 5;

Fig. 7 is a schematic diagram of the simulation result
of S11 performance of the coplanar stripline antenna
shown in Fig. 5;

Fig. 8 is a structural schematic diagram of a coplanar
stripline antenna according to another embodiment
of the present invention; and

Fig. 9 is a structural schematic diagram of a micro-
strip transmission line antenna according to another
embodiment of the present invention.

Particular Embodiments

[0023] The abovementioned characteristics, technical
features, advantages of the present invention and imple-
mentations thereof will be further described below in a
clear and easily understood way by describing the pref-
erable embodiments in conjunction with the accompany-
ing drawings.
[0024] Aiming at the aforementioned problems existing
in the prior art, the inventor conducted further experimen-
tal research and proposed a grounded coplanar stripline
antenna as shown in Fig. 3. Fig. 3 shows a grounded
coplanar stripline antenna with a length of 80 cm, which
comprises: a substrate 301, a ground plane 302 and two
conducting strips 303, wherein the XYZ coordinate axes
form a three dimensional coordinate system, the sub-
strate 301, the ground plane 302 and two conducting
strips 303 form a grounded coplanar stripline; one end
of the grounded coplanar stripline is connected to the
feeder so as to connect to the reader; the other end of
the grounded coplanar stripline is connected to the
matched load; and other constituent parts such as a feed-
er and a matched load that are not shown in Fig. 3 belong
to the scope of the prior art and will not be described
here. It can be seen from Fig. 3 that the widths of the
main bodies of the two conducting strips 303 remain un-
changed.
[0025] Adopting the antenna structure as shown in Fig.

3 can significantly enhance the reading distance; how-
ever, the electric field of the antenna still has several field
nulls. Fig. 4 shows a schematic diagram of the electric
field distribution on the XY-axis plane of the coplanar
stripline antenna shown in Fig. 3 that is obtained through
a simulation experiment. As shown in Fig. 4, the radiation
scope of the coplanar stripline antenna shown in Fig. 3
along the Y axis direction can reach 1.3 m; however, the
electric field distribution of the coplanar stripline antenna
is not uniform enough, several very deep field nulls
emerge at 0.1 m above the substrate 301, and the reading
distance can merely reach 0.1 m.
[0026] On the basis of the above experimental re-
search, the present invention designs a transmission line
antenna which can radiate a uniform electric field so as
to reduce the field nulls shown in Fig. 4 and ensure a
long enough reading distance. The width of the conduct-
ing strip gradually reduces from the middle area to two
sides so that the field nulls in an electric field radiated by
the antenna are reduced, thereby improving the reading
distance.
[0027] In the transmission line antenna proposed in
the present invention, the width of the conducting strip
gradually reduces from the middle area to two sides, the
conducting strip can be taken as several segments and
the width of the conducting strip segment in the middle
area is the largest. It can be understood by a person
skilled in the art that, under the circumstance of main-
taining a certain characteristic impedance, with the width
and length of the conducting strip increasing, more elec-
tric energy would be leaked out, enhancing the electric
field radiated by the conducting strip. Thus, the conduct-
ing strip segment with the largest width has the strongest
electric field intensity radiated out (i.e. the amplitude of
the radiated electromagnetic waves is the largest), while
the electric field intensity radiated by each conducting
strip segment distributed on two sides of the conducting
strip segment with the largest width reduces with the de-
crease of the width of the conducting strip segment (i.e.
the amplitude of the radiated electromagnetic waves re-
duces). That is to say, in the transmission line antenna
structure proposed in the present invention, the electric
field radiated by the conducting strip segment with the
largest width is the strongest, while the electric field ra-
diated by the conducting strip segments on two sides of
this conducting strip segment is reduced gradually. Since
in the transmission line antenna provided in the present
invention, the amplitudes of electromagnetic waves pro-
duced by conducting strip segments with different widths
differentiate a lot, when the electromagnetic waves are
superimposed, the electromagnetic waves would not be
totally offset, thereby reducing the field nulls in the electric
field.
[0028] The transmission line antenna proposed in the
present invention can further comprise a feeder and a
matched load; and one end of the transmission line is
connected to the feeder and the other end thereof is con-
nected to the matched load. Such an antenna is suitable
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for independent use and can reduce field nulls and im-
prove the reading distance.
[0029] The transmission line antenna proposed in the
present invention can further comprise two ports for cas-
cading connection to the other antennas. Such an anten-
na is suitable for the application scenario where a plurality
of antennas are connected in a cascading manner and
can reduce field nulls and improve the reading distance.
[0030] The transmission line antenna proposed in the
present invention can further comprise a ground plane
which is located below the substrate and covers the entire
substrate. Adopting the ground plane can completely pre-
vent the downward radiation of electromagnetic waves
of the antenna, thus making the upward radiation signals
stronger.
[0031] In the transmission line antenna provided in the
embodiments of the present invention, said conducting
strip comprises a plurality of conducting strip segments,
wherein the width of the conducting strip segment located
in the middle area is the largest, and the width of each
conducting strip segment from the middle area of said
conducting strip segment to the two ends of said con-
ducting strip is reduced gradually. Adopting such a solu-
tion, the field nulls in the electric field can be reduced or
even eliminated, so as to obtain a large enough reading
distance and make the processing technology simple and
the size design of the conducting strip easier. The char-
acteristic impedances of these conducting strip seg-
ments can be the same and can also be different. Pref-
erably, by designing the size of each conducting strip
segment (including the width and separation distance),
each conducting strip segment can have the same char-
acteristic impedance; thus, the border parts (such as
5024) between every two adjacent conducting strip seg-
ments would not produce a reflection current.
[0032] The transmission line antenna proposed in the
present invention comprises two types: a grounded co-
planar stripline antenna and a microstrip transmission
line antenna. Fig. 5 shows a schematic diagram of a
grounded coplanar stripline antenna according to one
embodiment of the present invention. Fig. 5 shows the
XZ-axis plane of the grounded coplanar stripline antenna
which comprises a substrate 501 and two conducting
strips 502. In this embodiment, the size of the entire trans-
mission line antenna is 932 mm x 120 mm x 21.5 mm.
Each conducting strip is divided into 20 segments. The
width of the middle conducting strip segment is 24.5 mm,
and the separation distance between two middle con-
ducting strip segments on two conducting strips is 45
mm. The characteristic impedance of the transmission
line is 200 ohm (i.e. the characteristic impedance of each
conducting strip segment is 200 ohm), and the imped-
ance of the matched load is 50 ohm. The impedance ratio
of Balun is 1 : 4. Fig. 5 does not show other constituent
parts, such as a ground plane, a feeder and a matched
load. These components and the connection relationship
thereof can both be easily learned by a person skilled in
the art according to the prior art, and will not be described

here. The embodiments of the present invention improve
the structures of the two conducting strips 502. As shown
in Fig. 5, each conducting strip 502 is composed of twenty
quadrangular conducting strip segments that are placed
sequentially and have the same characteristic imped-
ance, i.e. the characteristic impedance of each conduct-
ing strip segment is 200 ohm, wherein the width and
length of the middle conducting strip segment 5021 are
both the largest and the width from the middle conducting
strip segment 5021 to each conducting strip segment
5022 or 5023 at either end reduces gradually. By design-
ing the size of each conducting strip segment, each con-
ducting strip segment can have the same characteristic
impedance; thus, the border parts (such as 5024) be-
tween every two adjacent conducting strip segments will
not produce a reflection current. The quadrangular con-
ducting strip segments here can be of various shapes
like a parallelogram (e.g. rectangle and trapezoid), etc.
Said width refers to the distance along the Z axis direction
and said length refers to the distance along the X axis
direction.
[0033] Fig. 6 shows a schematic diagram of the electric
field distribution of coplanar stripline antennas shown in
Fig. 5 that is obtained through a simulation experiment
on the XY-axis plane. As shown in Fig. 6, the reading
distance of the coplanar stripline antenna shown in Fig.
5 along the Y axis direction can reach above 70 cm, and
the electric field distribution is uniform, and the field nulls
do not emerge at 70 cm above the substrate 501. Here,
designing the size of the middle conducting strip segment
to make the width and length thereof large enough can
enable the antenna to have a long enough reading dis-
tance, and even to reduce and even eliminate the field
nulls in the electric field. A certain size can be designed
for each conducting strip segment in the transmission
line antenna, and whether the antenna of the conducting
strip segment having such size can reduce the field nulls
can be judged through simulation experiments (such as
through a simulation diagram similar to Fig. 6).
[0034] Fig. 7 is a schematic diagram of the simulation
result of S11 performance of the coplanar stripline an-
tenna shown in Fig. 5. A person skilled in the art will know
that S11 is one of the S parameters indicating the return
loss characteristic, and the lost dB value and the imped-
ance characteristic thereof are usually seen through a
network analyzer. This S11 parameter is used to evaluate
the emission efficiency of the antenna, the larger its val-
ue, the larger the energy reflected back by the antenna
itself and therefore the worse the efficiency of the anten-
na. It can be seen from Fig. 7 that even when the S11
parameter is at the maximum value of -20 dB (i.e. when
the efficiency of the antenna is the worst), the bandwidth
of the antenna can also reach 800 MHz-1000 MHz (ex-
ceeding the basic requirement of 200 MHz). This indi-
cates that the bandwidth of the coplanar stripline antenna
shown in Fig. 5 can totally meet the requirements.
[0035] In addition, the far field gain of the grounded
coplanar stripline antenna shown in Fig. 5 is obtained
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through simulation, the largest far field gain thereof is just
-5 dB. Apparently, such a grounded coplanar stripline
antenna is particularly suitable for the application sce-
nario of near field, such as RFID-based smart shelves
and conveying systems.
[0036] On the basis of the implementation principle of
the grounded coplanar stripline antenna shown in Fig. 5,
another embodiment of the grounded coplanar stripline
antenna is also proposed in the present invention, as
shown in Fig. 8. The grounded coplanar stripline antenna
shown in Fig. 8 comprises a substrate 801 and two con-
ducting strips 802. Other constituent parts not shown in
Fig. 8, such as a ground plane, a feeder and a matched
load, belong to the prior art and will not be described
here. The antenna structure shown in Fig. 8 differs from
the antenna structure shown in Fig. 5 in that these two
conducting strips 802 are not formed by a plurality of
quadrangular conducting strip segments, but by two in-
tegral conducting strips with gradually changing widths
and smooth edges, wherein the width of the middle part
of each conducting strip 802 is the largest, and the width
from the middle part to the part at either end 8021 or 8022
reduces gradually. By designing the size of each part in
each conducting strip 802, each conducting strip 802 can
be divided into several parts with the same characteristic
impedances, and the electric field intensity radiated from
the middle part to the part at either end 8021 or 8022 is
reduced gradually; thus, the field nulls in the electric field
can be reduced so as to obtain a relatively uniform electric
field distribution. Here, said width refers to the width along
the Z axis direction and said length refers to the length
along the X axis direction.
[0037] In the transmission line antenna provided in the
embodiments of the present invention, the conducting
strip segments can be of various shapes, preferably,
quadrangle, such as parallelogram like rectangle and
trapezoid, etc. Thus, the size design of the conducting
strip segment is relatively easy.
[0038] Preferably, the adjacent borders of every two
adjacent conducting strip segments are parallel. Adopt-
ing such a solution, the size design of the conducting
strip segment would be easier and the placement manner
would also be easier; therefore, it is easy to realize.
[0039] In the transmission line antenna provided in the
embodiments of the present invention, the abovemen-
tioned conducting strip can be formed by splicing a plu-
rality of conducting strip segments (such as by splicing
a plurality of electric conducting metal sheets), and can
also be an integral conducting strip without segments
(such as an integral conducting strip metal sheet). The
edge of this integral conducting strip can be a smooth
curve and can also be a non-smooth fold line. Adopting
such a solution, the transition of the conducting strip width
is more smooth and therefore there is less reflection.
[0040] In various transmission line antennas provided
in the embodiments of the present invention, the con-
ducting strip can be of a symmetrical shape and can also
be of a non-symmetrical shape, and that the conducting

strip is of a symmetrical shape means that the conducting
strip is of an axisymmetric shape. For example, making
a straight line along the Z axis direction at the midpoint
along the length of the X axis direction of the conducting
strip, the conducting strip is of a symmetrical shape using
the straight line as the symmetry axis; or making a straight
line along the X axis direction at the midpoint along the
length of the Z axis direction of the conducting strip, the
conducting strip is of a symmetrical shape using the
straight line as the symmetry axis.
[0041] On the basis of the abovementioned embodi-
ments, an embodiment of a microstrip transmission line
antenna is also proposed in the present invention. As
shown in Fig. 9, the microstrip transmission line antenna
comprises a substrate 901 and a conducting strip 902.
Fig. 9 does not show other constituent parts, such as a
ground plane, a feeder and a matched load, and these
components and the connection relationship thereof can
both be easily learned by a person skilled in the art ac-
cording to the prior art, and will not be described here.
The microstrip transmission line antenna shown in Fig.
9 differs from the microstrip transmission line antenna
shown in Fig. 1 in the structure of the conducting strip.
As shown in Fig. 9, the conducting strip 902 is composed
of several rectangular conducting strip segments, where-
in the width and length of the middle conducting strip
segment 9021 are both the largest and the width from
the middle conducting strip segment 9021 to each con-
ducting strip segment at either end 9022 or 9023 reduces
gradually. A uniformly distributed radiation electric field
can be obtained by designing the size of each conducting
strip segment. Here, designing the size of the middle con-
ducting strip segment 9021 to make the width and length
thereof large enough can enable the antenna to have a
long enough effective reading distance. The shape of the
conducting strip segment is not limited to a rectangle,
and can also be various quadrangles such as trapezoid
and parallelogram, and so on. Said width refers to the
width along the Z axis direction and said length refers to
the length along the X axis direction.
[0042] On the basis of the implementation principle of
the microstrip transmission line antenna shown in Fig. 9,
an embodiment of another microstrip transmission line
antenna is also proposed in the present invention. The
antenna structure of this embodiment differs from the an-
tenna structure shown in Fig. 9 in that the conducting
strip is not formed by a plurality of conducting strip seg-
ments, but by an integral conducting strip with gradually
changing widths and smooth edges, wherein the middle
part width of the conducting strip is the largest (i.e. the
wide part), and the width from the middle part to the part
at either end of the conducting strip reduces gradually.
By designing the size of each part of the conducting strip,
the conducting strip can be divided into several parts with
the same characteristic impedance, and the electric field
intensity radiated from the middle part to the part at either
end reduces gradually; thus, the field nulls can be re-
duced.
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[0043] The present invention has been illustrated and
described above in detail by way of the accompanying
drawings and preferable embodiments; however, the
present invention is not limited to these disclosed em-
bodiments, and other solutions derived therefrom by
those skilled in the art are within the scope of protection
of the present invention.

Claims

1. A transmission line antenna for radio frequency iden-
tification, comprising a substrate (101, 201, 301, 501,
801, 901) and a conducting strip (502, 802, 902),
wherein said conducting strip (502, 802, 902) is ar-
ranged on said substrate (101, 201, 301, 501, 801,
901), and said substrate (101, 201, 301, 501, 801,
901) and said conducting strip (502, 802, 902) form
a transmission line; and
the width of said conducting strip (502, 802, 902)
gradually reduces from the middle area of the con-
ducting strip (502, 802, 902) to two sides, so as to
reduce field nulls in an electric field radiated by the
antenna.

2. The antenna according to claim 1, further comprising
a feeder (104, 204) and a matched load (105, 205),
wherein one end of said transmission line is connect-
ed to said feeder (104, 204), and the other end there-
of is connected to said matched load (105, 205).

3. The antenna according to claim 1, two ends of the
antenna comprising ports for cascading connection
to other antennas.

4. The antenna according to claim 1, further comprising
a ground plane (102, 202, 302), wherein said ground
plane (102, 202, 302) is located below said substrate
(101, 201, 301, 501, 801, 901), and covers the entire
substrate (101, 201, 301, 501, 801, 901).

5. The transmission line antenna according to any one
of claims 1-4, characterized in that said transmis-
sion line is a microstrip transmission line comprising
one said conducting strip (902), or a grounded co-
planar stripline comprising two said conducting strips
(502, 802).

6. The transmission line antenna according to any one
of claims 1-4, characterized in that said conducting
strip (802) is an integral strip.

7. The transmission line antenna according to any one
of claims 1-4, characterized in that said conducting
strip (502, 902) is formed by splicing a plurality of
conducting strip segments.

8. The transmission line antenna according to claim 7,

characterized in that both the length and the width
of the conducting strip segments in the middle posi-
tion are the largest.

9. The transmission line antenna according to claim 7,
characterized in that the adjacent borders (5024)
of every two adjacent conducting strip segments are
parallel.

10. The transmission line antenna according to claim 9,
characterized in that said conducting strip segment
is a parallelogram.

11. The transmission line antenna according to claim 7,
characterized in that characteristic impedances of
said plurality of conducting strip segments are the
same.
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