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(54) ANTENNA DEVICE

(57) The present disclosure provides an antenna
device, which includes an antenna pattern and a micro-
strip filter. The microstrip filter is disposed on a display
panel surface and is electrically connected to the an-
tenna pattern. By integrating the microstrip filter and the
antenna pattern together through the antenna device,

the space between the substrate and the filter can be
saved, which has advantages in space utilization.
Furthermore, it can also reduce costs, and simplify the
circuit design in the research and development stage,
making the device easier for the factory to assemble
and reducing the assembly labor cost.
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Description

BACKGROUND

Field of Invention

[0001] This disclosure relates to a hardware device,
and in particular to an antenna device.

Description of Related Art

[0002] In order to pursue narrow borders and optimal
space utilization, the antennas of tablets and note-
books are typically configured along the periphery of
the panels. To suppress system noise, filters are indis-
pensable components of radio frequency modules.
However, the use of conventional filters has the pro-
blem of taking up space and having high assembly
costs.
[0003] As such, the related art has inconveniences
and defects that need to be addressed. In order to re-
solve the above problems, people having ordinary skills
in the art have spared no efforts to seek solutions, but
for a long time no suitable methods have been devel-
oped. Therefore, how to save space and reduce costs
are important research and development topics and
goals to improve in the related fields.

SUMMARY

[0004] The present disclosure provides an innovative
antenna device to solve the problems mentioned in the
related art.
[0005] The present disclosure provides an antenna
device. The antenna device comprises an antenna pat-
tern and a microstrip filter. The microstrip filter is dis-
posed on a display panel surface, and the microstrip
filter is electrically connected to the antenna pattern.
[0006] In some embodiments, the antenna pattern
comprises a first antenna pattern. The first antenna
pattern is disposed on a top cover, and one side of the
top cover is connected to the display panel surface.
[0007] In some embodiments, the antenna pattern
further comprises a second antenna pattern. The sec-
ond antenna pattern is disposed on a back cover, an-
other side of the top cover is connected to the back
cover, and the back cover and the display panel sur-
face are opposite to each other.
[0008] In some embodiments, the antenna device
further comprises an outgoing line terminal. The out-
going line terminal is electrically connected to the mi-
crostrip filter.
[0009] In some embodiments, the microstrip filter
comprises: a plurality of strip microstrips. The strip mi-
crostrips are arranged on the display panel surface at
intervals, and at least a portion of any one of the plur-
ality of strip microstrips is located beside at least a por-
tion of an adjacent one of the plurality of strip micro-

strips.
[0010] In some embodiments, the microstrip filter
comprises a plurality of U-shaped microstrips. The U-
shaped microstrips are arranged on the display panel
surface at intervals, and an opening direction of a notch
of any one of the plurality of U-shaped microstrips is
opposite to an opening direction of a notch of an adja-
cent one of the plurality of U-shaped microstrips.
[0011] In some embodiments, the microstrip filter
comprises a first microstrip and a second microstrip.
The first microstrip comprises a plurality of first finger-
shaped portions that are arranged at intervals. The sec-
ond microstrip comprises a plurality of second finger-
shaped portions that are arranged at intervals, the sec-
ond finger-shaped portions and the first finger-shaped
portions are parallel to each other and arranged alter-
nately.
[0012] In some embodiments, the microstrip filter
comprises a microstrip. The microstrip comprises a
plurality of columnar components and a plurality of con-
necting wires, the plurality of columnar components are
connected to each other through the plurality of con-
necting wires.
[0013] In some embodiments, the microstrip filter
comprises a first U-shaped microstrip, a second U-
shaped microstrip, a third U-shaped microstrip, a fourth
U-shaped microstrip and a fifth U-shaped microstrip.
The second U-shaped microstrip is located at one side
of the first U-shaped microstrip, an opening direction of
a notch of the first U-shaped microstrip is opposite to
an opening direction of a notch of the second U-shaped
microstrip. The third U-shaped microstrip, located at
another side of the first U-shaped microstrip, the open-
ing direction of the notch of the first U-shaped micro-
strip is opposite to an opening direction of a notch of
the third U-shaped microstrip. One terminal of the sec-
ond U-shaped microstrip is located in a notch of the
fourth U-shaped microstrip. One terminal of the third
U-shaped microstrip is located in a notch of the fifth U-
shaped microstrip.
[0014] The present disclosure provides another an-
tenna device. The antenna device comprises an anten-
na pattern, a microstrip filter and an outgoing line term-
inal. The antenna pattern is disposed on at least one of
a top cover or a back cover. The microstrip filter is dis-
posed on a display panel surface, wherein one terminal
of the microstrip filter is electrically connected to the
antenna pattern, and the back cover and the display
panel surface are respectively located on opposite
sides of the top cover. The outgoing line terminal is
electrically connected to another terminal of the micro-
strip filter.
[0015] In some embodiments, the microstrip filter
comprises a plurality of strip microstrips. The strip mi-
crostrips are arranged on the display panel surface at
intervals, and at least a portion of any one of the plur-
ality of strip microstrips is located beside at least a por-
tion of an adjacent one of the plurality of microstrips.
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[0016] In some embodiments, the microstrip filter
comprises a plurality of U-shaped microstrips. The U-
shaped microstrips are arranged on the display panel
surface at intervals, and an opening direction of a notch
of any one of the plurality of U-shaped microstrips is
opposite to an opening direction of a notch of an adja-
cent one of the plurality of U-shaped microstrips.
[0017] In some embodiments, the microstrip filter
comprises a first microstrip and a second microstrip.
The first microstrip comprises a plurality of first finger-
shaped portions that are arranged at intervals. The sec-
ond microstrip comprises a plurality of second finger-
shaped portions that are arranged at intervals, the sec-
ond finger-shaped portions and the first finger-shaped
portions are parallel to each other and arranged alter-
nately.
[0018] In some embodiments, the microstrip filter
comprises a microstrip. The microstrip comprises a
plurality of columnar components and a plurality of con-
necting wires, the plurality of columnar components are
connected to each other through the plurality of con-
necting wires.
[0019] In some embodiments, the microstrip filter
comprises a first U-shaped microstrip, a second U-
shaped microstrip, a third U-shaped microstrip, a fourth
U-shaped microstrip and a fifth U-shaped microstrip.
The second U-shaped microstrip is located at one side
of the first U-shaped microstrip, an opening direction of
a notch of the first U-shaped microstrip is opposite to
an opening direction of a notch of the second U-shaped
microstrip. The third U-shaped microstrip, located at
another side of the first U-shaped microstrip, the open-
ing direction of the notch of the first U-shaped micro-
strip is opposite to an opening direction of a notch of
the third U-shaped microstrip. One terminal of the sec-
ond U-shaped microstrip is located in a notch of the
fourth U-shaped microstrip. One terminal of the third
U-shaped microstrip is located in a notch of the fifth U-
shaped microstrip.
[0020] In summary, the technical solution of the pre-
sent disclosure has obvious advantages and beneficial
effects compared with the related art. By integrating the
filter and the antenna together through the antenna de-
vice of the present disclosure, the space between the
substrate and the filter can be saved, which has advan-
tages in space utilization. Furthermore, it can also re-
duce costs and simplify circuit design in the research
and development stage, making the device easier for
the factory to assemble and accordingly reducing the
assembly labor cost.
[0021] The above description will be described in de-
tail below with reference to implementation embodi-
ments, and a further explanation will be provided for
the technical solution of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] In order to make the above and other objects,

features, advantages and embodiments of the present
disclosure more clearly understood, the accompanying
figures are described as follows:

Fig. 1 is a plan view of an electronic device accord-
ing to an embodiment of the present disclosure.

Fig. 2 is a perspective view of an antenna device at
a first viewing angle according to an embodiment
of the present disclosure.

Fig. 3 is a perspective view of an antenna device at
a second viewing angle according to an embodi-
ment of the present disclosure.

Fig. 4 is a plan view of a microstrip filter according
to an embodiment of the present disclosure.

Fig. 5 is a plan view of a microstrip filter according
to an embodiment of the present disclosure.

Fig. 6 is a plan view of a microstrip filter according
to an embodiment of the present disclosure.

Fig. 7 is a plan view of a microstrip filter according
to an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0023] The terms used in the entire specification and
the scope of the patent application, unless otherwise
specified, generally have the ordinary meaning of each
term used in the field, the content disclosed herein, and
the particular content.
[0024] The terms "coupled" or "connected" as used
herein may mean that two or more elements are di-
rectly in physical or electrical contact or are indirectly
in physical or electrical contact with each other. It can
also mean that two or more elements interact with each
other.
[0025] Reference is made to Fig. 1. The technical
aspect of the present disclosure is an antenna device
110, which can be applied to various electronic devices
100 with wireless communication functions, or widely
configured in related technical purposes. The antenna
device 110 of this technical aspect can achieve consid-
erable technical progress and has wide industrial appli-
cation value. The specific implementation of the anten-
na device 110 will be described below with reference to
Figs. 1, 2, and 3.
[0026] It should be understood that various embodi-
ments of the antenna device 110 are described in con-
junction with Figs. 1, 2, and 3. In the following descrip-
tion, for ease of explanation, numerous specific details
are further set forth in order to provide a thorough de-
scription of one or more embodiments. However, the
present technology may be practiced without these
specific details. In other embodiments, known struc-
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tures and devices are shown in block diagram form in
order to efficiently describe these embodiments. The
word "for example" is used herein to mean "serving as
an example, instance or illustration". Any embodiment
described herein as "for example" is not necessarily to
be construed as preferred or advantageous over other
embodiments.
[0027] Reference is made to Fig. 1. Fig. 1 is a plan
view of an electronic device 100 according to an embo-
diment of the present disclosure. In practice, for exam-
ple, the electronic device 100 may be applied to a note-
book computer, a monitor, a mobile phone, a tablet
computer or other electronic products.
[0028] As shown in Fig. 1, the electronic device 100
includes an antenna device 110, a radio frequency
module 120, and a display panel 130. In terms of struc-
ture, the antenna device 110 is disposed around the
display panel 130, and the radio frequency module 120
is disposed on a substrate below the display panel 130.
[0029] In some embodiments of the present disclo-
sure, the antenna device 110 integrates a microstrip
filter and an antenna, and an outgoing line terminal 112
of the antenna device 110 is electrically connected to
the radio frequency module 120. In a controlled experi-
ment, the antenna is connected to an external filter on a
substrate through a set of lines, and the external filter
was connected to the radio frequency modules through
another set of lines. This may cause additional losses,
and the external filter and its substrate may take up
additional space and the assembly cost may be high.
Compared to the control experiment mentioned above,
the antenna device 110 of the present disclosure inte-
grates the microstrip filter and the antenna together to
save space on the substrate and the filter, which has
advantages in space utilization, and it can also reduce
costs and simplify circuit design in the research and
development stage. Also, the antenna device 110 is
simpler to assemble in the factory, so the assembly
labor cost can be reduced.
[0030] It should be understood that in the embodi-
ments and the scope of the patent application, the de-
scription involving "electrically connect" may generally
refer to an element being indirectly electrically coupled
to another element through other elements, or an ele-
ment being directly electrically connected to another
element without going through other elements. For ex-
ample, the outgoing line terminal 112 of the antenna
device 110 may be directly physically connected to the
radio frequency module 120, or the outgoing line term-
inal 112 of the antenna device 110 may be indirectly
electrically coupled to the radio frequency module 120
through a line.
[0031] In practice, considering the antenna efficiency,
in some embodiments of the present disclosure, the
display panel surface 113 of the antenna device 110
may not be designed with an antenna, but it is used to
configure a microstrip filter. The display panel surface
113 of the antenna device 110 and the display panel

130 toward the same direction, the display panel sur-
face 113 may be covered by a frame of the electronic
device 100, and the display panel surface 113 of the
antenna device 110 is substantially perpendicular to a
top cover 115 of the antenna device 110.
[0032] As used herein, "about", "approximately" or
"substantially" are used to modify any quantity that
may vary slightly, but such slight variation will not
change its essence. If there is no special explanation
in the embodiments, the error range of the numerical
value modified by "about", "approximately" or "substan-
tially" is generally allowed within 20%, preferably within
10%, and more preferably within 5%.
[0033] To further explain the configuration of the mi-
crostrip filter of the antenna device 110, please refer to
Figs. 1 and 2 at the same time. Fig. 2 is a perspective
view of an antenna device 110 at a first viewing angle
according to an embodiment of the present disclosure.
As shown in Fig. 2, the antenna device 110 includes an
antenna pattern 210 and a microstrip filter 220. In terms
of structure, the microstrip filter 220 is disposed on the
display panel surface 113, and the microstrip filter 220
is electrically connected to the antenna pattern 210.
[0034] In some embodiments of the present disclo-
sure, the antenna device 110 further includes an out-
going line terminal 112. In terms of structure, the out-
going line terminal 112 is electrically connected to the
microstrip filter 220.
[0035] Regarded to the structure of the antenna pat-
tern 210, in some embodiments of the present disclo-
sure, the antenna pattern 210 includes a first antenna
pattern 211 (e.g., a first antenna metal pattern layer). In
terms of structure, one side of the top cover 115 is
connected to the display panel surface 113. The first
antenna pattern 211 is disposed on the top cover 115,
which has better antenna performance and is away
from interference from the display panel 130 in Fig. 1.
[0036] To further explain the configuration of the an-
tenna pattern 210 mentioned above, please refer to
Figs. 1, 2, and 3 at the same time. Fig. 3 is a perspec-
tive view of an antenna device 110 at a second viewing
angle according to an embodiment of the present dis-
closure. As shown in Fig. 3, another side of the top
cover 115 is connected to the back cover 316, and the
back cover 316 in Fig. 3 and the display panel surface
113 in Fig. 2 are opposite to each other. The antenna
pattern 210 further includes a second antenna pattern
312 (e.g., a second antenna metal pattern layer). In
terms of structure, the second antenna pattern 312 is
disposed on the back cover 316, which has better an-
tenna performance and is away from the interference of
the display panel 130 in Fig. 1.
[0037] It should be understood that in the implemen-
tation manner and the scope of the patent application,
descriptions such as "first", "second", etc. are used to
avoid confusion between elements, and the terms do
not limit the number or advantages and disadvantages
of the elements.
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[0038] In summary, please refer to Figs. 1, 2, and 3 at
the same time. In some embodiments of the present
disclosure, the antenna device 110 may include the
antenna pattern 210, the microstrip filter 220, and the
outgoing line terminal 112. In terms of structure, the
antenna pattern 210 is disposed on at least one of the
top cover 115 and the back cover 316. The microstrip
filter 220 is disposed on the display panel surface 113.
One terminal of the microstrip filter 220 is electrically
connected to the antenna pattern 210, and the outgoing
line terminal 112 is electrically connected to another
terminal of the microstrip filter 220. The back cover
316 and the display panel surface 113 are respectively
located on opposite sides of the top cover 115.
[0039] To further explain the structure of the micro-
strip filter 220, please continue referring to Fig. 2. As
shown in Fig. 2, in some embodiments of the present
disclosure, a microstrip filter 220 includes a plurality of
strip microstrips 221‑225. In terms of structure, the strip
microstrips 221‑225 are arranged on the display panel
surface 113 at intervals, and at least a portion of any
one of the strip microstrips 221‑225 is located beside at
least a portion of an adjacent one of the microstrips.
[0040] For example, the portion of the strip microstrip
221 is located beside the portion of the strip microstrip
222, the other portion of the strip microstrip 222 is lo-
cated beside the portion of the strip microstrip 223, the
other portion of the strip microstrip 223 is located be-
side the portion of the strip microstrip 224, and the
other portion of the strip microstrip 224 is located be-
side the portion of the strip microstrip 225. One terminal
of the strip microstrip 221 is electrically connected to
the antenna pattern 210, and one terminal of the strip
microstrip 225 is electrically connected to the outgoing
line terminal 112.
[0041] Regarded to the design of the microstrip filter
220, to achieve this technology, it is necessary to re-
place the conventional filter composed of inductors and
capacitors with microstrips (such as the strip micro-
strips 221~ 225).
[0042] A microstrip inductor can be implemented by
designing microstrips with appropriate length and
width. The inductance (L) is related to the length (I)
and characteristic impedance (Zo) of the microstrip.
The calculation formula for inductance is: L = Zo × I/c,
where c is the speed of light.
[0043] Microstrip capacitance can be implemented
by designing parallel microstrips with appropriate spa-
cing and length. The capacitance value (C) is related to
the spacing (d) and length (l) of the microstrip. The
calculation formula for capacitance value is: C=ε r ×ε o
×l/d, where ε r is the dielectric constant and ε o is the
permittivity in vacuum.
[0044] In practice, for example, the microstrip filter
220 can be directly implemented on a flexible printed
circuit (FPC) without requiring additional resistors, in-
ductors and /or capacitors, and without incurring addi-
tional process costs. The filter function can be achieved

by changing the impedance of the transmission line
(e.g., the strip microstrips 221‑225).
[0045] Fig. 4 is a plan view of a microstrip filter 430
according to an embodiment of the present disclosure.
As shown in Fig. 4, the microstrip filter 430 includes a
plurality of U-shaped microstrips 431‑435. In some em-
bodiments of the present disclosure, the microstrip filter
430 of Fig. 4 may replace the microstrip filter 220 of
Fig. 2. In terms of structure, the U-shaped microstrips
431‑435 are arranged on the display panel surface 113
at intervals, and the opening direction of notch of any
one of the U-shaped microstrips 431‑435 is opposite to
the opening direction of notch of an adjacent U-shaped
microstrip.
[0046] For example, the opening direction of a notch
of the U-shaped microstrip 431 is opposite to the open-
ing direction of a notch of the adjacent U-shaped micro-
strip 432, the opening direction of the notch of the U-
shaped microstrip 432 is opposite to the opening direc-
tion of a notch of the adjacent U-shaped microstrip 433,
the opening direction of the notch of the U-shaped mi-
crostrip 433 is opposite to the opening direction of a
notch of the adjacent U-shaped microstrip 434, and the
opening direction of the notch of the U-shaped micro-
strip 434 is opposite to the opening direction of a notch
of the adjacent U-shaped microstrip 435. One terminal
of the first connecting microstrip 401 is connected to
the U-shaped microstrip 431, and another terminal of
the first connecting microstrip 401 can be connected to
the first antenna pattern 211 of the antenna pattern 210
of Fig. 2. One terminal of the second connecting micro-
strip 402 is connected to the U-shaped microstrip 435,
and another terminal of the second connecting micro-
strip 402 can be connected to the outgoing line terminal
112 of Fig. 2.
[0047] Fig. 5 is a plan view of a microstrip filter 530
according to an embodiment of the present disclosure.
As shown in Fig. 5, the microstrip filter 530 includes a
first microstrip 540 and a second microstrip 550. In
terms of structure, the first microstrip 540 includes a
plurality of first finger-shaped portions 541 arranged at
intervals. The second microstrip 550 includes a plurality
of second finger-shaped portions 551 arranged at inter-
vals. The second finger-shaped portions 551 and the
first finger-shaped portions 541 are parallel to each
other and arranged alternately.
[0048] As shown in Fig. 5, the first microstrip 540
includes a first connecting component 542, and the first
connecting component 542 connects the first finger-
shaped portions 541. In some embodiments of the pre-
sent disclosure, the microstrip filter 530 of Fig. 5 may
replace the microstrip filter 220 of Fig. 2. For example,
one terminal of the first connecting microstrip 501 is
connected to the first connecting component 542, and
another terminal of the first connecting microstrip 501
can be connected to the first antenna pattern 211 of the
antenna pattern 210 of Fig. 2.
[0049] As shown in Fig. 5, the second microstrip 550

5

10

15

20

25

30

35

40

45

50

55



6

9 EP 4 826 906 A1 10

includes a second connecting component 552, and the
second connecting component 552 connects the sec-
ond finger-shaped portions 551. In some embodiments
of the present disclosure, the microstrip filter 530 of Fig.
5 may replace the microstrip filter 220 of Fig. 2. For
example, one terminal of the second connecting micro-
strip 502 is connected to the second connecting com-
ponent 552, and another terminal of the second con-
necting microstrip 502 can be connected to the out-
going line terminal 112 of Fig. 2.
[0050] Fig. 6 is a plan view of a microstrip filter ac-
cording to an embodiment of the present disclosure. As
shown in Fig. 6, the microstrip filter 630 includes a mi-
crostrip, which includes a plurality of columnar compo-
nents 631‑633 and a plurality of connecting lines 641,
642. The columnar components 631‑633 are con-
nected to each other through the connecting lines 641,
642.
[0051] In some embodiments of the present disclo-
sure, the microstrip filter 630 of Fig. 6 may replace the
microstrip filter 220 of Fig. 2. For example, one terminal
of the first connecting microstrip 601 can be connected
to the first antenna pattern 211 of the antenna pattern
210 of Fig. 2, and another terminal of the first connect-
ing microstrip 601 is connected to one side of the co-
lumnar component 631. One terminal of the connecting
line 641 is connected to another side of the columnar
component 631, and another terminal of the connecting
line 641 is connected to one side of the columnar com-
ponent 632. One terminal of the connecting line 642 is
connected to another side of the columnar component
632, and another terminal of the connecting line 642 is
connected to one side of the columnar component 633.
One terminal of a second connecting microstrip 602 is
connected to another side of the columnar component
633, and another terminal of the second connecting
microstrip 602 can be connected to the outgoing line
terminal 112 of Fig. 2.
[0052] Fig. 7 is a plan view of a microstrip filter 730
according to an embodiment of the present disclosure.
As shown in Fig. 7, the microstrip filter 730 includes a
first U-shaped microstrip 731, a second U-shaped mi-
crostrip 732, a third U-shaped microstrip 733, a fourth
U-shaped microstrip 734, and a fifth U-shaped micro-
strip 735.
[0053] In terms of structure, the second U-shaped
microstrip 732 is located at one side of the first U-
shaped microstrip 731, and the opening direction of a
notch of the first U-shaped microstrip 731 is opposite to
the opening direction of a notch of the second U-
shaped microstrip 732. The third U-shaped microstrip
733 is located at another side of the first U-shaped
microstrip 731, and the opening direction of the notch
of the first U-shaped microstrip 731 is opposite to the
opening direction of a notch of the third U-shaped mi-
crostrip 733. One terminal of the second U-shaped mi-
crostrip 732 is located in a notch of the fourth U-shaped
microstrip 734, and one terminal of the third U-shaped

microstrip 733 is located in a notch of the fifth U-shaped
microstrip 735.
[0054] In some embodiments of the present disclo-
sure, the microstrip filter 730 of Fig. 7 may replace the
microstrip filter 220 of Fig. 2. For example, one terminal
of the first connecting microstrip 701 can be connected
to the first antenna pattern 211 of the antenna pattern
210 in Fig. 2, another terminal of the first connecting
microstrip 701 is connected to bottom of the notch of
the fourth U-shaped microstrip 734, one terminal of the
second connecting microstrip 702 is connected to bot-
tom of the notch of the fifth U-shaped microstrip 735,
and another terminal of the second connecting micro-
strip 702 can be connected to the outgoing line terminal
112 in Fig. 2.
[0055] In summary, the technical solution of the pre-
sent disclosure has obvious advantages and beneficial
effects compared with the related art. By integrating the
filter and the antenna together through the antenna de-
vice of the present disclosure, the space between the
substrate and the filter can be saved, which has advan-
tages in space utilization. Furthermore, it can also re-
duce costs and simplify circuit design in the research
and development stage, making the device easier for
the factory to assemble and accordingly reducing the
assembly labor cost.

Claims

1. An antenna device (110), characterized by com-
prising:

an antenna pattern (210); and
a microstrip filter (220, 430, 530, 630, 730),
disposed on a display panel surface (113),
and the microstrip filter is electrically con-
nected to the antenna pattern.

2. The antenna device of claim 1, wherein the anten-
na pattern comprises:
a first antenna pattern (211), disposed on a top
cover (115), and one side of the top cover is con-
nected to the display panel surface.

3. The antenna device of claim 2, wherein the anten-
na pattern further comprises:
a second antenna pattern (312), disposed on a
back cover (316), another side of the top cover is
connected to the back cover, and the back cover
and the display panel surface are opposite to each
other.

4. The antenna device of claim 1 or 2, further com-
prising:
an outgoing line terminal (112), electrically con-
nected to the microstrip filter.
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5. The antenna device of claim 1 or 2, wherein the
microstrip filter comprises:
a plurality of strip microstrips (221 ~ 225), arranged
on the display panel surface at intervals, and at
least a portion of any one of the plurality of strip
microstrips is located beside at least a portion of
an adjacent one of the plurality of strip microstrips.

6. The antenna device of claim 1, wherein the micro-
strip filter comprises:
a plurality of U-shaped microstrips (431 ~ 435), ar-
ranged on the display panel surface at intervals,
and an opening direction of a notch of any one of
the plurality of U-shaped microstrips is opposite to
an opening direction of a notch of an adjacent one
of the plurality of U-shaped microstrips.

7. The antenna device of claim 1, wherein the micro-
strip filter comprises:

a first microstrip (540), comprising a plurality of
first finger-shaped portions (541) that are ar-
ranged at intervals; and
a second microstrip (550), comprising a plural-
ity of second finger-shaped portions (551) that
are arranged at intervals, the second finger-
shaped portions and the first finger-shaped
portions are parallel to each other and ar-
ranged alternately.

8. The antenna device of claim 1, wherein the micro-
strip filter comprises:
a microstrip (601), comprising a plurality of colum-
nar components (631 ~ 633) and a plurality of con-
necting wires (641, 642), wherein the plurality of
columnar components are connected to each other
through the plurality of connecting wires.

9. The antenna device of claim 1, wherein the micro-
strip filter comprises:

a first U-shaped microstrip (731);
a second U-shaped microstrip (732), located at
one side of the first U-shaped microstrip,
wherein an opening direction of a notch of the
first U-shaped microstrip is opposite to an
opening direction of a notch of the second U-
shaped microstrip;
a third U-shaped microstrip (733), located at
another side of the first U-shaped microstrip,
wherein the opening direction of the notch of
the first U-shaped microstrip is opposite to an
opening direction of a notch of the third U-
shaped microstrip;
a fourth U-shaped microstrip (734), wherein
one terminal of the second U-shaped micro-
strip is located in a notch of the fourth U-
shaped microstrip; and

a fifth U-shaped microstrip (735), wherein one
terminal of the third U-shaped microstrip is lo-
cated in a notch of the fifth U-shaped micro-
strip.

10. An antenna device (110), characterized by com-
prising:

an antenna pattern (210), disposed on at least
one of a top cover (115) or a back cover (315);
a microstrip filter (220, 430, 530, 630, 730),
disposed on a display panel surface (113),
wherein one terminal of the microstrip filter is
electrically connected to the antenna pattern,
and the back cover and the display panel sur-
face are respectively located on opposite sides
of the top cover; and
an outgoing line terminal (112), electrically
connected to another terminal of the microstrip
filter.

11. The antenna device of claim 10, wherein the micro-
strip filter comprises:
a plurality of strip microstrips (221 ~ 225), arranged
on the display panel surface at intervals, and at
least a portion of any one of the plurality of strip
microstrips is located beside at least a portion of
an adjacent one of the plurality of strip microstrips.

12. The antenna device of claim 10, wherein the micro-
strip filter comprises:
a plurality of U-shaped microstrips (431 ~ 435), ar-
ranged on the display panel surface at intervals,
and an opening direction of a notch of any one of
the plurality of U-shaped microstrips is opposite to
an opening direction of a notch of an adjacent one
of the plurality of U-shaped microstrips.

13. The antenna device of claim 10, wherein the micro-
strip filter comprises:

a first microstrip (540), comprising a plurality of
first finger-shaped portions (541) that are ar-
ranged at intervals; and
a second microstrip (550), comprising a plural-
ity of second finger-shaped portions (551) that
are arranged at intervals, the second finger-
shaped portions and the first finger-shaped
portions are parallel to each other and ar-
ranged alternately.

14. The antenna device of claim 10, wherein the micro-
strip filter comprises:
a microstrip (601), comprising a plurality of colum-
nar components (631 ~ 633) and a plurality of con-
necting wires (641, 642), wherein the plurality of
columnar components are connected to each other
through the plurality of connecting wires.
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15. The antenna device of claim 10, wherein the micro-
strip filter comprises:

a first U-shaped microstrip (731);
a second U-shaped microstrip (732), located at
one side of the first U-shaped microstrip,
wherein an opening direction of a notch of the
first U-shaped microstrip is opposite to an
opening direction of a notch of the second U-
shaped microstrip;
a third U-shaped microstrip (733), located at
another side of the first U-shaped microstrip,
wherein the opening direction of the notch of
the first U-shaped microstrip is opposite to an
opening direction of a notch of the third U-
shaped microstrip;
a fourth U-shaped microstrip (734), wherein
one terminal of the second U-shaped micro-
strip is located in a notch of the fourth U-
shaped microstrip; and
a fifth U-shaped microstrip (735), wherein one
terminal of the third U-shaped microstrip is lo-
cated in a notch of the fifth U-shaped micro-
strip.
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