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(54) A diamond-shaped loop antenna for a wireless I/O device

(57) A novel design of diamond-shaped loop anten-
na is proposed. The proposed devise can be embedded
in any I/O device for wireless application, such as a wire-
less keyboard, mouse, game pad, etc. This right angle
structure of both wings of the antenna can be used to

improve the palm loading effect for pattern performance,
especially in 2.4GHz ISM (Industrial, Scientific and Med-
ical) band. Its circumference length is about one wave-
length and pattern looks like circular-loop antenna's ra-
diation. Moreover, this antenna can be fabricated by
light-weighted, low cost material of copper.
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Description

FIELD OF THE INVENTION

[0001] The present invention generally relates to a
loop antenna for a wireless I/O device, and more spe-
cifically to a diamond-shaped loop antenna with a side
wing on two opposite sides respectively.

BACKGROUND OF THE INVENTION

[0002] Today, due to the portability of wireless com-
munication, users can use the device without consider-
ing the limitation of locations, which makes wireless
communication more and more popular than before.
Thus, users can use the device anywhere to get infor-
mation he wants or to communicate with another per-
son. However, an antenna is a very important compo-
nent in wireless communication, thus the quality of the
antenna has tremendous influence on the unevenness
of receiving signals.
[0003] In the general use of wireless I/O module (i.e.
RF-Module) for the computer peripheral, the shape of
an antenna mostly used is a simple type of loop antenna,
e.g. rectangular-shaped, circular-shaped, etc. FIG. 1
shows such a typical rectangular-shaped loop antenna
100. When the frequency band of this simple type of loop
antenna is operated at below 1GHz, there is a nice char-
acteristic. But when at 2.4GHz ISM (Industrial, Scientific
and Medical) band, because the operating band be-
comes close to the harmony frequency of water mole-
cules and the human body is composed of 70% of water
molecules, thus when we hold it in our hands, we will
absorb quite a lot of power. Therefore the design of the
antenna at this frequency band is substantial important.
Based on this reason, the present invention provides the
diamond-shaped loop antenna after a long period of re-
searching, which is a reasonable design that effectively
improves the above drawbacks.

SUMMARY OF THE INVENTION

[0004] The primary object of this invention is to pro-
vide a loop antenna with a diamond-shaped structure,
which under the condition of matching the circuit imped-
ances, the antenna has a high efficiency of radiation,
and is less affected by hand.
[0005] To achieve the object, this invention proposes
a diamond-shaped loop antenna for wireless I/O device,
its feature is as follows: on two opposite sides of the loop
antenna each has a side wing, which forms an upper-
edge-angle with the upper side of the antenna. The side
wing itself also has a wing-angle, and both the upper-
edge-angle and the wing-angle are located on the same
plane.
[0006] The foregoing and other objects, features, as-
pects and advantages of the present invention will be-
come better understood after careful reading of a de-

tailed description provided below with appropriate refer-
ence to the drawings accompanied.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 shows the block diagram of a typical rec-
tangular-shaped loop antenna.
[0008] FIG. 2 shows the block diagram of an embod-
iment of the diamond-shaped loop antenna according
to this invention.
[0009] FIG. 3 shows the experimental result of return
loss measured for the embodiment according to this in-
vention.
[0010] FIG. 4 shows the measurement result on the
Smith Chart for the embodiment according to this inven-
tion.
[0011] FIG. 5 shows the result of radiation field type
measured for the embodiment according to this inven-
tion.
[0012] FIG. 6 shows the result of radiation field type
measured for the embodiment according to this inven-
tion.

DETAILED DESCRIPTION OF THE INVENTION

[0013] To disclose this invention in detail, the follow-
ing is an embodiment in accordance with the drawings
for the detailed description. FIG. 2 shows the block dia-
gram of an embodiment of the diamond-shaped loop an-
tenna according to this invention. The diamond-shaped
antenna 200 comprising: a microwave element 210 hav-
ing first side 211, second side 212 and third side 213
formed by a metal wire, said sides being formed in a
loop shape, said first side 211 and second side 212 hav-
ing a side wing 214, 215 respectively; a feedline 220
being located at one end of said first side 211; and an
output end 230 being located at one end of said second
side 212; wherein said side wing 214 and said third side
213 of the microwave element 210 form an upper-edge-
angle Φ, and said side wing 214 itself also has a wing-
angle Ψ. The upper-edge-angle Φ and the wing-angle
Ψ are located on the same plane, wherein the two upper-
edge-angles Φ both have a degree of 45°, and the two
wing-angles Ψ both have a degree of 90°. The antenna
is made of copper with diameter of 0.8mm.
[0014] Due to the structure of this invention can't be
easily applied theoretical methods to conduct the anal-
ysis, thus the present invention conducts the real case
verification by experimental and simulation methods.
[0015] Because the diamond-shaped antenna 200
has two side wings 214, 215, which result in the upper-
edge-angle Φ and the wing-angle Ψ, it reduces the hand
effect from antenna radiation characteristics. In the ex-
perimental measure, the antenna radiation field type is
measured by using the near-field measurement system
developed by the Near-field System Inc. (NSI). To meas-
ure the rectangular-shaped loop antenna 100 as shown
in FIG. 1, in the broadside direction, the maximum far-

1 2



EP 1 280 231 A1

3

5

10

15

20

25

30

35

40

45

50

55

field value obtained for the antenna transmitted power
is -53.54dB, but to measure the effect when a hand is
located 2cm above the antenna, the maximum far-field
value obtained is -57.53dB, thus the hand has an effect
of about 4dB for the antenna. However if the diamond-
shaped loop antenna 200 is measured as shown in FIG.
2, the maximum far-field value obtained is -52.21dB,
and when a hand is located 2cm above the antenna, the
maximum far-field value obtained is - 55.95dB. The
hand has an effect of about 3.7dB on the antenna.
Based on the above results, the diamond-shaped loop
antenna 200 by itself has radiation efficiency higher than
the general rectangular-shaped loop antenna 100, and
its hand effectiveness is also relatively smaller than the
general rectangular-shaped loop antenna 100.
[0016] FIG. 3 shows the experimental result of return
loss measured for the embodiment according to this in-
vention. It is operating at 2.45GHz, and the return loss
coefficient S11 of the antenna is measured by using the
vector network analyzer HP8720C. Based on the exper-
imental result, when this invention is operating at
2.45GHz, the return loss can be lowered to -15.89dB,
and therefore this invention surely has a good receive/
send behavior, and the frequency bandwidth of this in-
vention is about 200MHz (VSWR=2). FIG. 4 shows the
measurement result on the Smith Chart for the embod-
iment according to this invention. The chart shows that
the same conclusion is obtained in this figure as in FIG.
3.
[0017] FIG. 5 shows the result of radiation field type
measured for the embodiment according to this inven-
tion. The measured E plane (x-z plane) field type is ob-
tained by operating the antenna at 2.45GHz, wherein
the thick line represents the experimental result without
palm effect and the thin line represents the experimental
result with palm effect respectively. FIG. 6 shows the
result of radiation field type measured for the embodi-
ment according to this invention. The measured H plane
(y-z plane) field type is obtained by operating the anten-
na at 2.45GHz, wherein the thick line represents the ex-
perimental result without palm effect and the thin line
represents the experimental result with palm effect re-
spectively. Based on the experimental results, the radi-
ation field type (E-plane: x-z), which is perpendicular to
the hand direction (y direction), is less affected by hand.
The radiation field type (H-plane: y-z), which is parallel
to the hand direction (y direction), is more affected by
hand.
[0018] In summary of above descriptions, this inven-
tion proposes a diamond-shaped loop antenna having
a simple design, only needing to change the two oppo-
site sides of the general rectangular-shaped loop anten-
na into two side wings with diamond-shaped structure.
Then the radiation efficiency can be improved, and the
hand effect on the antenna characteristics is reduced.
Moreover, a typical copper may fabricate the material of
the antenna. This achieves an antenna with low cost,
high application value, and good efficiency. It has not

only accomplished an expecting practical use but also
a new design.
[0019] Although this invention has been described
with a certain degree of particularity, it is to be under-
stood that the present disclosure has been made by way
of preferred embodiments only and that numerous
changes in the detailed construction and combination
as well as arrangement of parts may be restored to with-
out departing from the spirit and scope of the invention
as hereinafter set forth.
In the present specification "comprise" means "includes
or consists of and "comprising" means "including or
consisting of".
The features disclosed in the foregoing description, or
the following claims, or the accompanying drawings, ex-
pressed in their specific forms or in terms of a means
for performing the disclosed function, or a method or
process for attaining the disclosed result, as appropri-
ate, may, separately, or in any combination of such fea-
tures, be utilised for realising the invention in diverse
forms thereof.

Claims

1. A diamond-shaped loop antenna for a wireless I/O
device, comprising:

a microwave element having first, second and
third sides formed by a metal wire, said sides
being formed in a loop shape, said first and sec-
ond sides having a side wing respectively;
a feedline being located at one end of said first
side; and
an output end being located at one end of said
second side;

wherein said side wing and said third side of the mi-
crowave element form an upper-edge-angle, and
said side wing has a wing-angle.

2. The diamond-shaped loop antenna for a wireless I/
O device as claimed in claim 1, wherein said upper-
edge-angle and said wing-angle are located on the
same plane.

3. The diamond-shaped loop antenna for a wireless I/
O device as claimed in claim 2, wherein said two
upper-edge-angles are equal and said two wing-an-
gles are equal.

4. The diamond-shaped loop antenna for a wireless I/
O device as claimed in claim 3, wherein said two
upper-edge-angles both are 45°, and said two wing-
angles both are 90°.

5. The diamond-shaped loop antenna for a wireless I/
O device as claimed in claim 4, wherein said anten-
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na is made of copper.

6. A loop antenna for a wireless communication de-
vice comprising a microwave element in the form of
a loop having two side arms and a length bridging
the two side arms, each side arm having a wing in-
cluding two lengths of the loop which subtend an
angle to one another to point outwardly from the
loop.

7. A loop antenna according to Claim 6, wherein the
two lengths of the wing in one side arm are located
opposite the two lengths of the wing located in the
other side arm so that the wings point away from
one another.

8. A loop antenna according to Claim 6 or 7, wherein
the lengths of the wings included in each side arm
are of equal length.

9. A loop antenna according to any one of Claims 6 to
8, wherein one end of a wing terminates at an end
of one of the side arms and the other end of the wing
terminates at an end of the length bridging the two
side arms.

10. A loop antenna according to any one of Claims 6 to
9, wherein the wing comprises two equal sides of
an isosceles triangle.
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