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(54) Planar array antenna structure

(57) A planar array antenna structure includes a sub-
strate (1), an array antenna (2), and a bottom ground
portion (3). The substrate (1) has a front surface (11) and
a rear surface (12). The array antenna (21) is composed
of a plurality of antenna units (21) and disposed on the
front surface (11) of the substrate (1) in a symmetrical
and polygonal arrangement. A spaced slot (22) is formed
between every two antenna units (21). The bottom
ground portion (3) is polygonal and arranged on the rear
surface (12) of the substrate (1). The bottom ground por-
tion (3) has a plurality of included angles (31) thereon,
and one notch (32) is formed between two included an-
gles (31) and the notches (32) are correspondingly ar-
ranged to the spaced slots (22). Accordingly, the planar
array antenna structure is used to generate high-gain
radiation variations, effectively restrain the isolation be-
tween the radiators, and significantly increase overall
performance of the antenna.
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Description

BACKGROUND

1. Technical Field

[0001] The present disclosure relates generally to an
antenna, and more particularly to a planar array antenna
structure is operated at 5 to 6 GHz.

2. Description of Prior Art

[0002] In antenna communication, multi-input and mul-
ti-output, or MIMO is the use of multiple antennas at both
the transmitter and receiver to improve communication
performance. That is, spatial multiplexing and multiple
antennas are adopted to transmit and receive multiple
data streams through the same frequency channel. The
MIMO is applied to the wireless LAN (WLAN) system to
increase data rate of IEEE 802.11a or 802.11G by using
two transmitting antennas.
[0003] In order to implement the MIMO antenna wire-
less communication system, the array antenna structure
is adopted. TW patent No. M441940 discloses an array
structure to provide multiple antenna radiators with same
shape by the sheet metal stamping technology. Further,
at least three antenna radiators are arranged to stand on
a surface of a substrate in a symmetrical and polygonal
arrangement, thus increasing antenna directivity, direc-
tive gain, and improving communication quality.
[0004] Although the three-dimensional shaped array
antenna structure can obtain the above-mentioned ad-
vantages, the occupied space should not be underesti-
mated when the three-dimensional shaped array anten-
na structure is installed inside a communication device.
Further, it is inconvenient to operate the communication
device because of a reserved installation space inside
the communication device. In addition, the array antenna
structure is manufactured by sheet metal stamping mul-
tiple antenna radiators and then the antenna radiators
are stood on the substrate, thus increasing manufactur-
ing costs and time.

SUMMARY

[0005] An object of the present disclosure is to provide
a planar array antenna structure to solve the above-men-
tioned problems. Accordingly, a plurality of antenna units
are disposed on the substrate in a symmetrical and po-
lygonal arrangement so as to generate high-gain radia-
tion variations, effectively restrain the isolation between
the radiators, and significantly increase overall perform-
ance of the antenna.
[0006] Another object of the present disclosure is to
provide a planar array antenna structure to flatly arrange
the antenna radiator on the substrate so as to reduce
height of the array antenna structure, easily to manufac-
ture the array antenna structure, reduce manufacturing

costs, save space inside the communication device in-
stalling the array antenna structure, and conveniently op-
erate the communication device.
[0007] In order to achieve the above-mentioned ob-
jects, the planar array antenna structure comprising:

a substrate having a front surface and a rear surface;
and
an array antenna composed of a plurality of antenna
units and disposed on the front surface of the sub-
strate;
wherein the antenna units are disposed on the front
surface of the substrate in a symmetrical and polyg-
onal arrangement, and a spaced slot is formed be-
tween every two antenna units;
wherein the polygonal arrangement is a triangular
arrangement, a quadrilateral arrangement, a pen-
tagonal arrangement, a hexagonal arrangement, a
heptagonal arrangement, or an octagonal arrange-
ment;
wherein each antenna unit has a top ground portion,
a main radiator, and an auxiliary radiator;
wherein the top ground portion is trapezoidal and
has an upper edge and a lower edge;
wherein the main radiator is rectangular or square,
and the main radiator having a signal feed point is
arranged at left of the lower edge of the top ground
portion; the signal feed point is electrically connected
to the lower edge of the top ground portion;
wherein the auxiliary radiator is arranged at right of
the lower edge of the top ground portion and electri-
cally connected to the lower edge;
wherein the auxiliary radiator is L-shaped;
wherein the bottom ground portion is disposed on
the rear surface of the substrate and corresponding
to the antenna units disposed on the front surface of
the substrate;
wherein the bottom ground portion is polygonal, such
as triangular, quadrilateral, pentagonal, hexagonal,
heptagonal, or octagonal; the bottom ground portion
has a plurality of included angles thereon, and a
notch is formed between two included angles and
the notches are correspondingly arranged to the
spaced slots formed on the front surfaces of the sub-
strate;
wherein each notch is rectangular and configured to
generate a resonance current; a length of each notch
is a quarter of the wavelength;
wherein between the main radiator and the auxiliary
radiator, a spacing is arranged in a half of the wave-
length to increase bandwidth and provide better im-
pedance matching;
wherein between the auxiliary radiator and a main
radiator of another adjacent antenna unit, a spacing
is arranged in a quarter of the wavelength to provide
better isolation;
wherein each spaced slot formed between the an-
tenna units is a quarter of the wavelength in length
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to generate a resonance current and provide better
isolated ground;
wherein the spaced slots and the notches are con-
figured to generate an optimum resonance current
to restrain the current generated from adjacent main
radiators and auxiliary radiators to achieve the best
isolation;
wherein the frequency band of the resonance current
is designed according to length of the spaced slots
and the notches;
wherein the bottom ground portion disposed on the
rear surface is not conductive to the top ground por-
tion disposed on the front surface;
wherein the area of the bottom ground portion is less
than the area of the top ground portion to control the
resonance frequency generated by the spaced slots
formed on the front surfaces and the notches formed
on the rear surfaces, thus achieving the best isolation
from adjacent antennas;
wherein the planar array antenna structure has a
gain which is greater than or equal to 2 dBi;
wherein the planar array antenna structure has a re-
turn loss which is greater than or equal to 10 dB;
wherein the planar array antenna structure has an
isolation which is greater than or equal to 20 dB.

[0008] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary, and are intended to provide further ex-
planation of the present disclosure as claimed. Other ad-
vantages and features of the present disclosure will be
apparent from the following description, drawings and
claims.

BRIEF DESCRIPTION OF DRAWINGS

[0009] The features of the present disclosure believed
to be novel are set forth with particularity in the appended
claims. The present disclosure itself, however, may be
best understood by reference to the following detailed
description of the present disclosure, which describes an
exemplary embodiment of the present disclosure, taken
in conjunction with the accompanying drawings, in which:

Fig. 1 is a schematic front view of a planar array
antenna structure according to the present disclo-
sure;
Fig. 2 is a schematic rear view of the planar array
antenna structure according to the present disclo-
sure;
Fig. 3 is a schematic view of a substrate of the planar
array antenna structure according to the present dis-
closure;
Fig. 4 is a schematic curve chart showing return loss
vs. frequency of different antenna units using the pla-
nar array antenna structure according to the present
disclosure;
Fig. 5 is a schematic curve chart showing isolation

vs. frequency of different antenna units using the pla-
nar array antenna structure according to the present
disclosure;
Fig. 6 is a schematic view of another planar array
antenna structure according to the present disclo-
sure;
Fig. 7 is a schematic curve chart showing return loss
vs. frequency of different antenna units using the pla-
nar array antenna structure in Fig. 6;
Fig. 8 is a schematic curve chart showing isolation
vs. frequency of different antenna units using the pla-
nar array antenna structure in Fig. 6;
Fig. 9 is a schematic view of further another planar
array antenna structure according to the present dis-
closure;
Fig. 10 is a schematic curve chart showing return
loss vs. frequency of different antenna units using
the planar array antenna structure in Fig. 9;
Fig. 11 is a schematic curve chart showing isolation
vs. frequency of different antenna units using the pla-
nar array antenna structure in Fig. 9;
Fig. 12 is a schematic view of further another planar
array antenna structure according to the present dis-
closure;
Fig. 13 is a schematic curve chart showing return
loss vs. frequency of different antenna units using
the planar array antenna structure in Fig. 12;
Fig. 14 is a schematic curve chart showing isolation
vs. frequency of different antenna units using the pla-
nar array antenna structure in Fig. 12;
Fig. 15 is a schematic view of a radiation pattern in
the x-z plane of a single antenna according to the
planar array antenna structure of the present disclo-
sure;
Fig. 16 is a schematic view of a radiation pattern in
the y-z plane of a single antenna according to the
planar array antenna structure of the present disclo-
sure; and
Fig. 17 is a schematic view of a radiation pattern in
the x-y plane of a single antenna according to the
planar array antenna structure of the present disclo-
sure.

DETAILED DESCRIPTION

[0010] Reference will now be made to the drawing fig-
ures to describe the present invention in detail.
[0011] Reference is made to Fig. 1, Fig. 2, and Fig. 3
which are a schematic front view, a schematic rear view,
and a schematic view of a substrate of a planar array
antenna structure according to the present disclosure.
The planar array antenna structure includes a substrate
1, an array antenna 2, and a bottom ground portion 3.
[0012] The substrate 1 has a front surface 11 and a
rear surface 12. In particular, the substrate 1 is a poly-
ester fiberglass board.
[0013] The array antenna 2 is composed of a plurality
of antenna units 21 and disposed on the front surface 11
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of the substrate 1, and the antenna units 21 are disposed
on the front surface 11 of the substrate 1 in a symmetrical
and polygonal arrangement. Also, a spaced slot 22 is
formed between every two antenna units 21. Each an-
tenna unit 21 includes a top ground portion 211, a main
radiator 212, and an auxiliary radiator 213. The top
ground portion 211 is trapezoidal and has an upper edge
2111 and a lower edge 2112. The main radiator 212 is
rectangular or square, and the main radiator 212 has a
signal feed point 2121 is arranged at left of the lower
edge 2112 of the top ground portion 211, and the signal
feed point 2121 is electrically connected to the lower edge
2112 of the top ground portion 211. The auxiliary radiator
213 is inverted L-shaped and arranged at right of the
lower edge 2112 of the top ground portion 211 and elec-
trically connected to the lower edge 2112. For conven-
ience, the number of the antenna units 21 is six exem-
plified for further demonstration, but not limited. In par-
ticular, the polygonal arrangement is a triangular ar-
rangement, a quadrilateral arrangement, a pentagonal
arrangement, a hexagonal arrangement, a heptagonal
arrangement, or an octagonal arrangement.
[0014] The bottom ground portion 3 is disposed on the
rear surface 12 of the substrate 1 and corresponding to
the antenna units 21 disposed on the front surface 11 of
the substrate 1. In particular, the bottom ground portion
3 is not conductive to the antenna units 21 disposed on
the front surface 11. The bottom ground portion 3 is po-
lygonal, such as triangular, quadrilateral, pentagonal,
hexagonal, heptagonal, or octagonal. The bottom ground
portion 3 has a plurality of included angles 31 thereon,
and one notch 32 is formed between two included angles
31 and the notches 32 are correspondingly arranged to
the spaced slots 22 formed on the front surfaces 11 of
the substrate 1. In this embodiment, the notches 32 are
rectangular.
[0015] Between the main radiator 212 and the auxiliary
radiator 213, a spacing is arranged in a half of the wave-
length (permittivity of air is equal to 1) to increase band-
width and provide better impedance matching.
[0016] In addition, between the auxiliary radiator 213
and a main radiator 212 of another adjacent antenna unit
21, a spacing is arranged in a quarter of the wavelength
(permittivity of air is equal to 1) to provide better isolation.
[0017] Each spaced slot 22 formed between the front
surfaces 11 of the substrate 1 and the antenna units 21
is a quarter of the wavelength (permittivity of air is equal
to 1) in length. The spaced slots 22 generate a resonance
current and provide better isolated ground. The central
resonance frequency is located at 6.15 GHz.
[0018] Each notch 32 formed on the rear surfaces 12
of the substrate 1 is a quarter of the wavelength (permit-
tivity of FR4 is equal to 4.3) in length. The notches 32
generate a resonance current. The central resonance
frequency is located at 3.3 GHz and the double frequency
is located at 6.5 GHz.
[0019] The spaced slots 22 and the notches 32 are
provided to generate an optimum resonance current to

restrain the current generated from adjacent main radi-
ators and auxiliary radiators, thus achieving the best iso-
lation. In particular, the frequency band of the resonance
current is designed according to length of the spaced
slots 22 and the notches 32.
[0020] In addition, the bottom ground portion 3 dis-
posed on the rear surface 12 is not conductive to the top
ground portion 211 disposed on the front surface 11. Al-
so, an area of the bottom ground portion 3 is less than
that of the top ground portion 211 so as to control the
resonance frequency generated by the spaced slots 22
formed on the front surfaces 11 and the notches 32
formed on the rear surfaces 12, thus achieving the best
isolation from adjacent antennas.
[0021] Accordingly, the antenna performance specifi-
cations of the planar array antenna structure of the
present disclosure are: (1) the gain is greater than or
equal to 2 dBi; (2) the return loss is greater than or equal
to 10 dB; and (3) the isolation is greater than or equal to
20 dB. Because the signals transmitted from the radiators
of the antenna is operated via the IEEE 802.11 a/n/ac,
the planar array antenna structure can generate high-
gain radiation variations, effectively restrain the isolation
between the main radiators and the auxiliary radiators,
and significantly increase overall performance of the an-
tenna.
[0022] Reference is made to Fig. 4 which is a sche-
matic curve chart showing return loss vs. frequency of
different antenna units using the planar array antenna
structure according to the present disclosure.

1. The return loss of the first antenna unit shown in
curve s1 at 5.33 GHz is -21.6 dB;
2. The return loss of the second antenna unit shown
in curve s2 at 5.31 GHz is -21.5 dB;
3. The return loss of the third antenna unit shown in
curve s3 at 5.32 GHz is -19.7 dB;
4. The return loss of the fourth antenna unit shown
in curve s4 at 5.34 GHz is -21.7 dB;
5. The return loss of the fifth antenna unit shown in
curve s5 at 5.32 GHz is -21.4 dB; and
6. The return loss of the sixth antenna unit shown in
curve s6 at 5.23 GHz is -20.25 dB.

[0023] Reference is made to Fig. 5 which is a sche-
matic curve chart showing isolation vs. frequency of dif-
ferent antenna units using the planar array antenna struc-
ture according to the present disclosure.

1. The isolation of the first antenna unit shown in
curve s11 at 5.52 GHz is -32 dB;
2. The isolation of the second antenna unit shown in
curve s12 at 5.75 GHz is -32.2 dB;
3. The isolation of the third antenna unit shown in
curve s13 at 5.50 GHz is -39.2 dB;
4. The isolation of the fourth antenna unit shown in
curve s14 at 5.52 GHz is -31 dB;
5. The isolation of the fifth antenna unit shown in
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curve s15 at 5.72 GHz is -34.1 dB; and
6. The isolation of the sixth antenna unit shown in
curve s16 at 5.50 GHz is -38.2 dB.

[0024] Reference is made to Fig. 6 which is a sche-
matic view of another planar array antenna structure ac-
cording to the present disclosure; and reference is made
to Fig. 7 and Fig. 8 which are schematic curve charts
showing return loss vs. frequency and isolation vs. fre-
quency of different antenna units using the planar array
antenna structure in Fig. 6, respectively. The major dif-
ference between this embodiment and the above-men-
tioned embodiments shown in Fig. 1 to Fig. 3 is that the
absence of the bottom ground portion 3 disposed on the
rear surface 12 in this embodiment. Therefore, the return
loss is worse about 5 dB as shown in Fig. 7 because of
the absence of the bottom ground portion 3.
[0025] In addition, the isolation is also worse about 5
dB as shown in Fig. 8 because of the absence of the
bottom ground portion 3. Although the return loss and
the isolation are worse, the antenna performance spec-
ifications are still meet the following requirements: (1) the
gain is greater than or equal to 2 dBi; (2) the return loss
is greater than or equal to 10 dB; and (3) the isolation is
greater than or equal to 20 dB.
[0026] Reference is made to Fig. 9 which is a sche-
matic view of further another planar array antenna struc-
ture according to the present disclosure; and reference
is made to Fig. 10 and Fig. 11 which are schematic curve
charts showing return loss vs. frequency and isolation
vs. frequency of different antenna units using the planar
array antenna structure in Fig. 9, respectively. The major
difference between this embodiment and the above-
mentioned embodiments shown in Fig. 1 to Fig. 3 is that
there are three sets of symmetrical antenna units 21 are
disposed on the front surface 11 of the substrate 1 in this
embodiment. Also, the substrate 1 has to be designed
as hexagonal. In addition, a hexagonal central ground
portion 4 is arranged among the three sets of symmetrical
antenna units 21. Each edge of the antenna units 21 ex-
tends to form a plurality of radial line segments 41, and
a spaced slot 22 is arranged between the line segment
41 and the top ground portion 211 of the antenna unit 21.
[0027] Similarly, the antenna performance specifica-
tions are still meet the following requirements: (1) the
gain is greater than or equal to 2 dBi; (2) the return loss
is greater than or equal to 10 dB; and (3) the isolation is
greater than or equal to 20 dB.
[0028] Reference is made to Fig. 12 which is a sche-
matic view of further another planar array antenna struc-
ture according to the present disclosure; and reference
is made to Fig. 13 and Fig. 14 which are schematic curve
charts showing return loss vs. frequency and isolation
vs. frequency of different antenna units using the planar
array antenna structure in Fig. 12, respectively. The ma-
jor difference between this embodiment and the above-
mentioned embodiments shown in Fig. 1 to Fig. 3 is that
there are four sets of symmetrical antenna units 21 are

disposed on the front surface 11 of the substrate 1 in this
embodiment. Also, the substrate 1 has to be designed
as octagonal. In addition, a quadrilateral central ground
portion 5 is arranged among the four sets of symmetrical
antenna units 21. Each edge of the antenna units 21 ex-
tends to form a plurality of trapezoidal line segments 51,
and a spaced slot 22 is arranged between the line seg-
ment 51 and the top ground portion 211 of the antenna
unit 21.
[0029] Similarly, the antenna performance specifica-
tions are still meet the following requirements: (1) the
gain is greater than or equal to 2 dBi; (2) the return loss
is greater than or equal to 10 dB; and (3) the isolation is
greater than or equal to 20 dB.
[0030] Reference is made to Fig. 15 which is a sche-
matic view of a radiation pattern in the x-z plane of a
single antenna according to the planar array antenna
structure of the present disclosure.
[0031] The maximum gain of the antenna unit shown
in curve a11 at 5.15 GHz in the x-z plane and phi=0° is
2.7 dBi.
[0032] Reference is made to Fig. 16 which is a sche-
matic view of a radiation pattern in the y-z plane of a
single antenna according to the planar array antenna
structure of the present disclosure.
[0033] The maximum gain of the antenna unit shown
in curve a12 at 5.15 GHz in the y-z plane and phi=90° is
2.0 dBi.
[0034] Reference is made to Fig. 17 which is a sche-
matic view of a radiation pattern in the x-y plane of a
single antenna according to the planar array antenna
structure of the present disclosure.
[0035] The maximum gain of the antenna unit shown
in curve a13 at 5.15 GHz in the x-y plane and theta=90°
is 4.0 dBi.

Claims

1. A planar array antenna structure comprising:

a substrate (1) having a front surface (11) and
a rear surface (12); and
an array antenna (2) composed of a plurality of
antenna units (21) and disposed on the front sur-
face (11) of the substrate (1);
wherein the antenna units (21) are disposed on
the front surface (11) of the substrate (1) in a
symmetrical and polygonal arrangement, and a
spaced slot (22) is formed between every two
antenna units (21).

2. The planar array antenna structure in claim 1, where-
in the polygonal arrangement is a triangular arrange-
ment, a quadrilateral arrangement, a pentagonal ar-
rangement, a hexagonal arrangement, a heptagonal
arrangement, or an octagonal arrangement.
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3. The planar array antenna structure in claim 2, where-
in each antenna unit (21) has a top ground portion
(211), a main radiator (212), and an auxiliary radiator
(213).

4. The planar array antenna structure in claim 3, where-
in the top ground portion (211) is trapezoidal and has
an upper edge (2111) and a lower edge (2112).

5. The planar array antenna structure in claim 4, where-
in the main radiator (212) is rectangular or square,
and the main radiator (212) having a signal feed point
(2121) is arranged at left of the lower edge (2112)
of the top ground portion (211); the signal feed point
(2121) is electrically connected to the lower edge
(2112) of the top ground portion (21).

6. The planar array antenna structure in claim 5, where-
in the auxiliary radiator (213) is L-shaped, and ar-
ranged at right of the lower edge (2112) of the top
ground portion (21) and electrically connected to the
lower edge (2112).

7. The planar array antenna structure in claim 6, further
comprising:

a bottom ground portion (3) disposed on the rear
surface (12) of the substrate (1) and correspond-
ing to the antenna units (21) disposed on the
front surface (11) of the substrate (1); the bottom
ground portion (3) is polygonal, such as triangu-
lar, quadrilateral, pentagonal, hexagonal, hep-
tagonal, or octagonal; the bottom ground portion
(3) has a plurality of included angles (31) ther-
eon, and a notch (32) is formed between two
included angles (31) and the notches (32) are
correspondingly arranged to the spaced slots
(22) formed on the front surfaces (11) of the sub-
strate (1).

8. The planar array antenna structure in claim 7, where-
in each notch (32) is rectangular and configured to
generate a resonance current; a length of each notch
(32) is a quarter of the wavelength.

9. The planar array antenna structure in claim 8, where-
in between the main radiator (212) and the auxiliary
radiator (213), a spacing is arranged in a half of the
wavelength to increase bandwidth and provide bet-
ter impedance matching.

10. The planar array antenna structure in claim 9, where-
in between the auxiliary radiator (213) and a main
radiator (212) of another adjacent antenna unit (21),
a spacing is arranged in a quarter of the wavelength
to provide better isolation.

11. The planar array antenna structure in claim 10,

wherein each spaced slot (22) formed between the
antenna units (21) is a quarter of the wavelength in
length to generate a resonance current and provide
better isolated ground; the spaced slots (22) and the
notches (32) are configured to generate an optimum
resonance current to restrain the current generated
from adjacent main radiators (212) and auxiliary ra-
diators (213) to achieve the best isolation; the fre-
quency band of the resonance current is designed
according to length of the spaced slots (22) and the
notches (32).

12. The planar array antenna structure in claim 11,
wherein the bottom ground portion (3) disposed on
the rear surface (12) is not conductive to the top
ground portion disposed (211) on the front surface
(11); the area of the bottom ground portion (3) is less
than the area of the top ground portion (211) to con-
trol the resonance frequency generated by the
spaced slots (22) formed on the front surfaces (11)
and the notches (32) formed on the rear surfaces
(12), thus achieving the best isolation from adjacent
antennas (21).

13. The planar array antenna structure in claim 12,
wherein the planar array antenna structure has a
gain which is greater than or equal to 2 dBi.

14. The planar array antenna structure in claim 13,
wherein the planar array antenna structure has a re-
turn loss which is greater than or equal to 10 dB.

15. The planar array antenna structure in claim 14,
wherein the planar array antenna structure has an
isolation which is greater than or equal to 20 dB.

Amended claims in accordance with Rule 137(2)
EPC.

1. A planar array antenna structure comprising:

a substrate (1) having a front surface (11) and
a rear surface (12); and
an array antenna (2) composed of a plurality of
antenna units (21) and disposed on the front sur-
face (11) of the substrate (1);
wherein the antenna units (21) are disposed on
the front surface (11) of the substrate (1) in a
symmetrical and polygonal arrangement, and a
spaced slot (22) is formed between every two
antenna units (21),
wherein the polygonal arrangement is a triangu-
lar arrangement, a quadrilateral arrangement, a
pentagonal arrangement, a hexagonal arrange-
ment, a heptagonal arrangement, or an octag-
onal arrangement,
wherein each antenna unit (21) has a top ground
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portion (211), a main radiator (212), and com-
pared to the main radiator (212) a smaller aux-
iliary radiator (213),
wherein the top ground portion (211) is trape-
zoidal and has an upper edge (2111) and a lower
edge (2112),
wherein the main radiator (212) is rectangular
or square, and the main radiator (212) having a
signal feed point (2121) is arranged at left of the
lower edge (2112) of the top ground portion
(211); the signal feed point (2121) is electrically
connected to the lower edge (2112) of the top
ground portion (21),
wherein the auxiliary radiator (213) is L-shaped,
and arranged at right of the lower edge (2112)
of the top ground portion (21) and electrically
connected to the lower edge (2112)character-
ised in that said planar array antenna structure
further comprising:

a bottom ground portion (3) disposed on the
rear surface (12) of the substrate (1) and
corresponding to the antenna units (21) dis-
posed on the front surface (11) of the sub-
strate (1); the bottom ground portion (3) is
polygonal, such as triangular, quadrilateral,
pentagonal, hexagonal, heptagonal, or oc-
tagonal; the bottom ground portion (3) has
a plurality of included angles (31) thereon,
and a notch (32) is formed between two in-
cluded angles (31) and the notches (32) are
correspondingly arranged to the spaced
slots (22) formed on the front surfaces (11)
of the substrate (1),
wherein the spaced slots (22) and the notch-
es (32) are configured to generate an opti-
mum resonance current to restrain the cur-
rent generated from adjacent main radiators
(212) and auxiliary radiators (213) to
achieve the best isolation.

2. The planar array antenna structure in claim 1, where-
in each notch (32) is rectangular and configured to
generate a resonance current; a length of each notch
(32) is a quarter of the wavelength.

3. The planar array antenna structure in claim 2, where-
in between the main radiator (212) and the auxiliary
radiator (213), a spacing is arranged in a half of the
wavelength to increase bandwidth and provide bet-
ter impedance matching.

4. The planar array antenna structure in claim 3, where-
in between the auxiliary radiator (213) and a main
radiator (212) of another adjacent antenna unit (21),
a spacing is arranged in a quarter of the wavelength
to provide better isolation.

5. The planar array antenna structure in claim 4, where-
in each spaced slot (22) formed between the antenna
units (21) is a quarter of the wavelength in length to
generate a resonance current and provide better iso-
lated ground; the frequency band of the resonance
current is designed according to length of the spaced
slots (22) and the notches (32).

6. The planar array antenna structure in claim 5, where-
in the bottom ground portion (3) disposed on the rear
surface (12) is not conductive to the top ground por-
tion disposed (211) on the front surface (11); the area
of the bottom ground portion (3) is less than the area
of the top ground portion (211) to control the reso-
nance frequency generated by the spaced slots (22)
formed on the front surfaces (11) and the notches
(32) formed on the rear surfaces (12), thus achieving
the best isolation from adjacent antennas (21).

7. The planar array antenna structure in claim 6, where-
in the planar array antenna structure has a gain
which is greater than or equal to 2 dBi.

8. The planar array antenna structure in claim 7, where-
in the planar array antenna structure has a return
loss which is greater than or equal to 10 dB.

9. The planar array antenna structure in claim 8, where-
in the planar array antenna structure has an isolation
which is greater than or equal to 20 dB.
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