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(54) Slot antenna, terminal and method for adjustment parameter of slot antenna

(57) This application belongs to the field of antenna,
and discloses a slot antenna, a terminal and a method
for adjusting a parameter of the slot antenna. The slot
antenna includes a board, a coupling chip and a feed
point. A semi-closed slot area is formed on one side of
the board. The coupling chip is located in the semi-closed
slot area, and forms a slot with a lower wall and a side
wall of the semi-closed slot area. The feed point is located
in the slot formed between the coupling chip and the side
wall. The method includes: adjusting at least one of the
size of the slot, the size of the semi-closed slot area, the
size of the coupling chip, and the number of layers of the
coupling chip so as to obtain the corresponding resonant
frequency and bandwidth. The terminal includes the slot
antenna. The present invention enables the uniform dis-
tribution of the current on the board, thus achieving better
omni-directional radiation feature, and the antenna size
is smaller, thus occupying smaller area on a baseboard
and leaving more area for other components.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the field of an-
tenna, and more particularly to a slot antenna, a terminal
and a method for adjusting a parameter of a slot antenna.

BACKGROUND OF THE INVENTION

[0002] A wireless terminal, especially a fixed Wireless
Local Area Network (WLAN) Access Point (AP), World-
wide Interoperability for Microwave Access (WIMAX) ter-
minal, a wireless fixed station and the like, needs an om-
ni-directional small antenna.
[0003] Currently, an antenna formed by a slot cut out
on the board is available, which is called a slot antenna.
Referring to FIG. 1, a typical slot is rectangular, with the
length of approximately half a wavelength, and the slot
is generally located in the central part of the board, the
area around slot is the board. A radio frequency electro-
magnetic field is excited on the slot, and the slot radiates
electromagnetic waves. Upon measurement, a horizon-
tal pattern view of the slot is roughly the same as the
broken lines shown in FIG. 1.
[0004] During the conception of the present invention,
the inventor finds that the prior art has at least the follow-
ing drawbacks. The omni-directional radiation feature of
the current slot antenna is poor, and the size of the slot
antenna is big, occupying a large area of the baseboard.

SUMMARY OF THE INVENTION

[0005] To improve the omni-directional radiation fea-
ture of the antenna and decrease the size of the antenna,
the present invention is directed to a slot antenna, a ter-
minal and a method for adjusting a parameter of the slot
antenna. The technical solutions are described as fol-
lows.
[0006] A slot antenna is provided, which includes a
board, a coupling chip, and a feed point; where

a semi-closed slot area is formed on one side of the
board;
the coupling chip is in the semi-closed slot area and
forms a slot with a side wall and a lower wall of the
semi-closed slot area; and
the feed point is located in the slot formed between
the coupling chip and the side wall.

[0007] A terminal is provided, which includes a slot an-
tenna, and the slot antenna includes a board, a coupling
chip, and a feed point; where

a semi-closed slot area is formed on one side of the
board;
the coupling chip is in the semi-closed slot area and
forms a slot with a side wall and a lower wall of the

semi-closed slot area; and
the feed point is located in the slot formed between
the coupling chip and the side wall.

[0008] A method for adjusting a parameter a slot an-
tenna is provided, where the method includes:

obtaining a parameter of the slot antenna, and the
parameter includes resonant frequency and/or
bandwidth;
adjusting, according to the resonant frequency, at
least one of a size of the slot, a size of the semi-
closed slot area, a size of the coupling chip, and the
number of layers of the coupling chip; and
adjusting, according the bandwidth, at least one of
the size of the slot and the number of layers of the
coupling chip.

[0009] The technical solutions according to the present
invention have the following benefits.
[0010] By opening a semi-closed slot area on the board
and setting a coupling chip in the semi-closed slot area,
a slot is formed between the edges around the coupling
chip and the board, so that the uniform distribution of the
current on the board and better omni-directional radiation
feature are achieved. The semi-closed slot area is at the
edge of the board, and therefore the antenna is smaller.
In addition, when the current slot antenna intends to ob-
tain a low resonant frequency, the slot has to be enlarged,
that is, the size of the antenna has to be increased, how-
ever, the present invention can achieve obtaining the low
resonant frequency as well as decreasing the size of the
antenna by enlarging the coupling chip, increasing the
number of layers of the coupling chip, and/or diminishing
the slot when the size of the semi-closed slot area is kept
unchanged or is smaller, thus occupying a smaller area
on a baseboard and leaving more area for other compo-
nents.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

FIG. 1 is a schematic structural view and a directional
diagram of a slot antenna in the prior art;
FIG. 2 is a schematic structural view of a slot antenna
according to an embodiment of the present inven-
tion;
FIG. 3 is a separated schematic structural view of a
slot antenna with multilayer coupling chip according
to an embodiment of the present invention;
FIG. 4 is a directional diagram of a slot antenna ac-
cording to an embodiment of the present invention;
and
FIG. 5 is a flow chart of a method for adjusting a
parameter of a slot antenna according to an embod-
iment of the present invention.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

[0012] In order to make the objectives, technical solu-
tion and merits of the present invention clearer, a detailed
description of the present invention is given below with
reference to the accompanying drawings.
[0013] Referring to FIG. 2, the present invention pro-
vides a slot antenna, which includes a board 101, a cou-
pling 102, and a feeding 103; where

a semi-closed slot area 104 is formed on one side
of the board 101;
the coupling chip 102 is located in the semi-closed
slot area 104 and forms a slot with a lower wall 104a
and a side wall 104b of the semi-closed slot area;
where the edge of the semi-closed slot area 104 op-
posite to an opening of the semi-closed slot area 104
is called the lower wall 104a, and the edge of the
semi-closed slot area 104 that is extended from the
lower wall 104a to the two flanks is called the side
wall 104b; and
the feed point 103 is located in the slot formed be-
tween the coupling chip 102 and the side wall 104b.

[0014] The present invention provides a slot antenna.
By opening a semi-closed slot area on the board and
setting a coupling chip in the semi-closed slot area, a slot
is formed between the edges of the coupling chip and
the board, so that the uniform distribution of the current
on the board and better omni-directional radiation feature
is achieved. The semi-closed slot area is at the edge of
the board, and therefore the antenna is smaller, occupy-
ing a smaller area on a baseboard and leaving more area
for other components.
[0015] The shape of the coupling chip 102 may be rec-
tangle, hexagon and other forms, and is not limited in this
embodiment. The coupling chip may have one layer or
more, and when the coupling chip has multiple layers,
the different layers of the coupling chip may be identical
or different. FIG. 3 is a separated schematic structural
view of a multilayer coupling chip, and when being as-
sembled, the first layer of coupling chip 1021 and the
second layer of coupling chip 1022 are overlapped, with
a certain interval there-between vertically. When the cou-
plings chips have different shapes, the radiation feature
of the slot antenna is better.
[0016] A distance from the feed point 103 to the edge
of the opening of the semi-closed slot area 104 is shorter
than three-fifths of a distance of one side of the coupling
chip 102 extending from the edge of the opening to the
lower wall 104a, and such a structure is beneficial to the
radiation feature of the antenna. In addition, the feeding
modes of the slot antenna through the feed point 103
include, but are not limited to, connecting the feed point
103 with the coupling chip 102 and the feed line respec-
tively, or feeding, at the feed point 103, through a trans-
mission line that straddles the slot.
[0017] The shape of the semi-closed slot area 104 may

include rectangle, semicircle, U-shape, V-shape and oth-
er shapes, and is not limited in this embodiment.
[0018] In another embodiment, the slot antenna may
include matching components that may be respectively
connected with the feed point 103 and a feed line, and/or,
respectively connected with the coupling chip 102 and
the board 101.
[0019] In another embodiment, the slot antenna may
be set on a baseboard, and the baseboard may specifi-
cally be a Printed Circuit Board (PCB).
[0020] The present invention provides a slot antenna.
By opening a semi-closed slot area on the board and
setting a coupling chip in the semi-closed slot area, a slot
is formed between the edges of the coupling chip and
the board, so that the uniform distribution of the current
on the board is achieved. FIG. 4 shows a directional di-
agram of measurement or emulation, and compared with
the prior art, the antenna according to the present inven-
tion has better omni-directional radiation feature. When
the current slot antenna intends to obtain a low resonant
frequency, the slot has to be enlarged, that is, the size
of the antenna has to be increased, however, the present
invention can achieve obtaining the low resonant fre-
quency as well as decreasing the size of the antenna by
enlarging the coupling chip, increasing the number of lay-
ers of the coupling chip, and/or diminishing the slot when
the size of the semi-closed slot area is kept unchanged
or is smaller. Meanwhile, the slot is set at the edge of the
board according to the present invention so that the an-
tenna is smaller, and thus the antenna occupies a smaller
area on a baseboard, and leaving more area for other
components. Moreover, the present invention provides
a slot antenna. The slot may be set wide, and multiple
resonant modes could be achieved by slot coupling. The
slot antenna possesses an ultra-bandwidth feature, and
thus has a lower demand for the processing precision
and thickness, has good consistency, and is easy to de-
bug.
[0021] In another embodiment, the present invention
further provides a terminal, which includes a slot antenna
according to the present invention. As for the slot antenna
and the technical effect of the slot antenna, the detailed
descriptions are made foregoing, and the details will not
be described herein again. Moreover, the terminal may
include a wireless gateway, a fixed station, or a network
card.
[0022] Referring to FIG. 5, based on the slot antenna
according to an embodiment of the present invention, the
present invention further provides a parameter adjust-
ment method of the slot antenna, where the method in-
cludes:

201: obtaining parameters of the slot antenna, where
the parameters include resonant frequency and/or
bandwidth;
202: adjusting, according to the resonant frequency,
at least one of a size of slot, a size of the semi-closed
slot area, a size of the coupling chip, and the number

3 4 



EP 2 343 776 A1

4

5

10

15

20

25

30

35

40

45

50

55

of layers of the coupling chip; adjusting, according
the bandwidth, at least one of the size of the slot and
the number of layers of the coupling chip.

[0023] The lower the resonant frequency of the slot
antenna is demanded, the bigger the proportion of the
semi-closed slot area 104 may be set, and at this time,
if the slot is enlarged with the size of the coupling chip
kept unchanged, the resonant frequency will be higher,
however, since the proportion of the semi-closed slot ar-
ea poses a greater effect on the resonant frequency of
the antenna, the resonant frequency as a whole is still
lowered. Accordingly, the higher the resonant frequency
of the slot antenna is demanded, the smaller the propor-
tion of the semi-closed area 104 may be set.
[0024] The lower the resonant frequency of the slot
antenna is demanded, the bigger the area of the coupling
chip 102 may be set. Accordingly, the higher the resonant
frequency is demanded, the smaller the area of the cou-
pling chip 102 may be set.
[0025] The lower the resonant frequency of the slot
antenna and the wider the bandwidth are demanded, the
more the number of layers of the coupling chip 102 may
be set. Accordingly, the higher the resonant frequency
and narrower the bandwidth are demanded, the less the
number of layers of the coupling chip 102 may be set.
[0026] The higher the resonant frequency of the slot
antenna and the wider the bandwidth are demanded, the
bigger the slot may be set. Accordingly, the lower the
resonant frequency of the slot antenna and the narrower
the bandwidth are demanded, the smaller the slot may
be set.
[0027] Compared with the current slot antenna, which
achieves obtaining low resonant frequency only by en-
larging the slot, that is, increasing the size of the antenna,
the method according to the present invention achieves
obtaining low resonant frequency as well as decreasing
the size of the antenna by enlarging the coupling chip,
increasing the number of layers of the coupling chip,
and/or diminishing the slot when the semi-closed slot ar-
ea is kept unchanged or is smaller, thus occupying a
smaller area on the baseboard and leaving more area
for other components.
[0028] The above descriptions are merely some ex-
emplary embodiments of the present invention, but are
not intended to limit the present invention. Any modifica-
tion, equivalent replacement, or improvement made with-
out departing from the principle of the present invention
shall fall within the scope of the present invention.

Claims

1. A slot antenna, comprising a board, a coupling chip,
and a feed point, wherein
a semi-closed slot area is formed on one side of the
board;
the coupling chip is in the semi-closed slot area and

forms a slot with a side wall and a lower wall of the
semi-closed slot are; and
the feed point is located in the slot formed between
the coupling chip and the side wall.

2. The slot antenna according to claim 1, wherein a
distance from the feed point to an edge of an opening
of the semi-closed slot area is shorter than three-
fifths of a distance of one side of the coupling chip
extending from the edge of the opening to the lower
wall.

3. The slot antenna according to claim l, wherein the
coupling chip has one layer or more, and when the
coupling chip has multiple layers, the different layers
of the coupling chip have identical or different
shapes.

4. The slot antenna according to claim l, wherein the
slot antenna further comprises matching compo-
nents, and
the matching components are respectively connect-
ed with the feed point and a feed line, and/or the
matching components are respectively connected
with the coupling chip and the board.

5. A terminal, comprising a slot antenna, wherein the
slot antenna comprises a board, a coupling chip, and
a feed point;
a semi-closed slot area is formed on one side of the
board;
the coupling chip is in the semi-closed slot area and
forms a slot with a side wall and a lower wall of the
semi-closed slot area; and
the feed point is located in the slot formed between
the coupling chip and the side wall.

6. The terminal according to claim 5, wherein a distance
from the feed point to an edge of an opening of the
semi-closed slot area is shorter than three-fifths of
a distance of one side of the coupling chip extending
from the edge of the opening to the lower wall.

7. The terminal according to claim 5, wherein the cou-
pling chip has one layer or more, and when the cou-
pling chip has multiple layers, the different layers of
the coupling chip have identical or different shapes.

8. The terminal according to claim 5, wherein the slot
antenna further comprises matching components,
and
the matching components are respectively connect-
ed with the feed point and a feed line, and/or the
matching components are respectively connected
with the coupling chip and the board.

9. The terminal according to claim 5, wherein the ter-
minal comprises a wireless gateway, a fixed station,
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or a network card.

10. A method for adjusting a parameter of a slot antenna
according to any one of claims 1 to 9, the method
comprising:

obtaining parameters of the slot antenna,
wherein the parameters comprise resonant fre-
quency and/or bandwidth;
adjusting, according to the resonant frequency,
at least one of a size of the slot, a size of the
semi-closed slot area, a size of the coupling
chip, and the number of layers of the coupling
chip; and
adjusting, according the bandwidth, at least one
of the size of the slot and the number of layers
of the coupling chip.
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