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AUSTRALIA

Patents Act 1990

NOTICE OF ENTITLEMENT

(To e filed before acceptance)

We Ericsson GE Mobile Communications Inc. of 15E Midland Avenue Paramus, NJ 07652, Unites States of
America being the applicant in respect of Application N0.21011/92 state the following:-

The Persons nominated for the grant of the patent has entitlement from the actual inventor by way of

assignment.

Thc persons nominated for the grant of the patent are the applicants of the basic application listed on the

patent request form.

The basic application listed on the request form is the first application mide in a Convention country in respect

of the invention.

By our/my Patent Attorneys,
WATERMARK PATENT & TRADEMARK ATTORNEYS

24 March 1994
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AMERICA
[54] Invention Title: MINIATURE ANTENNA

[72] Name(s) of actual inventor(s): ERLAND CASSEL AND JAN CASSEL
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Claim
A linearly polarized miniature antenna comprising a base portion with a

lengitudinal axis and a substantially circular open top loop which is connected to
said base portion so that the top loop is substantially perpendicular to said axis,
said base portion comprising a helix wound around said axis and means for
reflection-f-ae adaption for connecting said hslix to said top loop.
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Invention Title: MINIATURE ANTENNA

The following statement Is a full description of this Invention, liicluding the
best method of performing it known to =US



1

MINIATURE ANTENNA
TECHNICAL FIELD

The present invention relates to a miniature antenna, preferably
for pocket telephones, cdmprising a base portion with a longitu-
dinal axis and an essentially circular top loop that is essen-
tially perpendicular to said axis.

BACKGROUND OF THE INVENTION

Antennas for pocket telephones usually comprise an antenna rod
with a length of a half or a quarter of a wave length.

The half wave antenna has a current distribution in the form of
half of a sine wave, that is the current is zero at the ends and
has a maximum in the middle. This antenna type works well from a
technical point of view, but it has the drawback that it is
bulky. This is because at the usually used radio frequencies of
900 MHz a wave length of approximately 30 cm is obtained. This
means an antenna length of approximately 15 cm, which by many
users 1is considered unpractical and implies a risk that the

antenna will be damaged when the pocket telephone is used.

A quarter wave antenna is half as long, that is 7-8 cm, and is
therefore more practical. However, this antenna type has an
unfavourable current distribution in the form of a quarter of a
sine wave, the current being zero at the top of the antenna and

at a maximum at the antenna base.

Furthermore, a circularly polarized antenna comprising an <long-
ated base portion and an essentially circular top loop that is
perpendicular thereto is known per se from "Antennas", John D.
Kraus, McGraw-Hill.

An object of the present invention is to provide a linearly

polarized miniature antenna that further to being short also
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provides an essentially rectangular current distribution between

the point of connection at the antenna base and the antenna top.
SUMMARY OF THE INVENTION

In accordance with the present invention the above object is
solved by a miniature antenna of the type mentioned in the intrc-
ductory part, in which said base portion FaErEctaEry—comprises a
helix wound around said axis and is prbvided with means for

reflection-free adaption to said top loop.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention, together with further objects and advantages
thereof, may best be understood by making reference to the
following description taken together with the accompanying
drawing, which shows a preferred embodiment of a miniature

antenna in accordance with the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The miniature antenna in accordance with the present invention
comprises a base portion 10 and an essentially circular top loop
12, that is essentially perpendicular to the base portion 10. Top
loop 12 comprises at least one, preferably a bit more than one

turn.

A U-shaped load 14 is provided between base portion 10 and top
loop 12. The first leg 16 of load 14 is connected essentially
perpena.cular to base portion 10, while its second leg 18 is
connected essentially tangential to top loop 12. The U-shaped
load 14 increases the current flow to top loop 12. This gives the

desired rectangular current distribution.

In the preferred embodiment of the invention shown in the dxawing
the plane in which the U-shaped load 14 lies is perpendicular to

top loop 12. However, it is also possible to provide the U-shaj-ed
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load 14 in a plane that is perpendicular to base portion 10.

Base portion 10 has a helically wound mid portior 20 comprising
for instance about 10 turns. In the drawing the helix has uniform
diameter.

In an alternate embodiment the diameter of tha helix increases
towards top loop 12. Near the top loop the diameter of the helix
preferably is smaller than the diameter éf the top loop. As an
example the helix can comprise 5 turns with an average diameter
increasing from 5 mm in the first turn to 6.5 mm in the fifth
turn and a pitch of about 3 mm, while the top loop has an average
diameter of 9 mm. In this embodiment U-shaped load 14 can be
eliminated since the increasing diameter of the helix will
perform the reflection-free adaption of base portion 10 to top
loop 12.

In a preferred embodiment the whole antenna is formed by a single
thread, which from base portion 10 extends into U-shaped load 14

and thareaiter into top loop 12.

The miniature antenna is suitably connected to a schematically
shown transmitter/receiver 22, either directly or over a matching
circuit comprising for instance a series capacitor 24 and a

parallel inductor 30.

Furthermore, a U-shaped metal band 26, forming an antenna apertu-
re enlarging and chassis isolating metal grounding plane, can be
provided between capacitor 24 and transmitter/receiver 22 at the
current feeding point of the antenna. Such a band is especially
suitable when the apparatus case comprises a metal frame. The
purpose cf the grounding plane is to decouple the antenna from
the metal frame and to increase the antenna aperture. This is
especially important for short antennas. By letting a resonant
band shaped metal grounding plane with a total electrical length
of a half wave length follow the frame structure at a distance of

one or a few millimeters and by letting this band have the same
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or a few millimeters larger width than the frame and by connect-
ing the band to the frame only at the antenna connection point,
it is possible to avoid current induction in the frame. In order
to shorten the band it can be folded to form one or several
pockets as in shown in the left part of the drawing. Such a
pccket has the function of a shortening series ind: tor. Since
the band does not lie directly on the frame, except at the
current feeding point, similar pockets are formed also between
the frame and the ends of the band. These:pockets should have an
electrical length that corresponds to a quarter of a wave length,
referred to the mid frequency of the working range of the
antenna, i. e. they should have a high input impedance to prevent
current from being transferred to the frame. When the band is
shortened this becomes possible only by electrically extending
the pocket by filling it with a dielectric that compensates for
the shortening.

If the antenna is arranged non-symmetrically as in the drawing
the antenna radiation is reduced in the direction towards the
closest corner of the apparatus frame. In this case the band can
be extended more along the closest frame side to compensate for

the radiation reduction.

In a preferred embodiment of the miniature antenna in accordance
with the present invention the antenna is embedded in a dielec-
tric material, preferably with a dielectric constant of approxi-
mately 3, for instance silicone. The dielectric material can for
instance be in the shape of a frustum of a cone 28, the thicker
part of which surrounds elongated base portion 10 and the thinner
part of which surrounds U-shaped load 14 and top loop 12. By this
embedding in a dielectric material the antenna can be further

shortened and further more be better protected against punches.

At a carrier frequency of approximately 895 MHz the antenna, when
combined with an ordinary sized pocket phone, preferably has the

following data:



10

Antenna length

Thread length (including inductor 30)
Thread diameter

Number of turns in base portion
Outer diameter

Length of wound portion

Number of turns in top loop

Outer diameter

Length of leg of U-shaped load
Height of load + top loop

Length between load and wound portion
Length between wound portion

and pocket phone

Thread material

Dielectric material in cone

Cone diameter at top
Cone diameter at base
Capacitor

Inductor

31.5 mm
130 mm
0.75 mm
11

3.5 mm
15.5 mm
1.5

8.5 mm
7 mm

3 mm

3 mm

10 mm

silver plated copper
Sylgard 170 from DOW
CORNING CORP, USA

12 mm

13 mm

47 pf, ceramic

9 turns, outer dia-
meter 2,5 mm, thread
diameter 0,75 mm

It will be understood by those skilled in the art that various

modifications and changes may be made to the present invention

without departure from the spirit and scope therecf, which is

defined by the appended claims. For instance the dimensions of

the antenna can be changed to make it suitable for other fregquen-

cies, for instance frequencies around 450 MHz or 1700 MHz.
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1. A linearly polarized miniature aritenna comprising a base portion with a
longitudinal axis and a substantially circular open top loop which is connected to
said base portion so that the top loop is substantially perpendicular to said axis,
said base portion comprising a helix wound around said axis and means for
reflection-free adaption for connecting said helix to said top loop.

2. The antenna of claim 1, characterized in that said means (14) for reflection-
free adaption comprises a U-shaped load provided between said base portion (10)
and said top loop (12), the first leg (16) of said U-shaped load being connected
essentially perpendicular to said axis of said base portion and the second leg (18)
of said U-shaped load being connected essentially tangential to said top loop.

3. The antenna of claim 1, characterized in that said means for reflection-free
adaption is formed by increasing the diameter of said helix towards said top loop.

4. The antenna of claim 1, characterized in that said top loop (12) comprises at
least a full turn, preferrably 1.5 turns.

5. The antenna of claim 1 or 4, characterized in that said helix (20) comprises
approximately 10 turns.

6. The antenna of claim 1, characterized in that the antenna is embedded in a
dielectric material.

7. The antenna of claim 6, characterized in that the dielectric material has a
dielectric constant of approximately 3.

8. The antenna of claim 7, characterized in that the dielectric material has the
form of a frustum of cone (28), the thicker part of which surrounds said base portion
(10) and the thinner part of which surrounds said top loop (12).
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9. The antenna of claim 8, characterized in that the antenna has

a length of the order of 1/10 wave length or less.

10. The antenna of claim 9, characterized in that the antenna has
a length of approximately 30 mm, preferrably 31.5 mm for the
frequency range 825-895 MHz.

11. The antetina of claim 1, characterized in that said base
portion (10) is connected to, ei'’ ~r direétly or over a matching
circuit (24, 30), an antenna aperture enlarging and chassis iso-
lating metal grounding plane (26) at the current feeding point of

the antenna.

DATED this 13th day of August 1992.

ERICSSON GE MOBILE COMMUNICATIONS  INC.

WATERMARK PATENT & TRADEMARK ATTORNEYS
"THE ATRIUM"

290 BURWOOD ROAD

HAWTHORN. VIC. 3122.
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ABSTRACT

A miniature antenna comprises an elongated base portion (10) and

an essentially circular top loop (12) that is perpendicular

thereto. A U-shaped load (14) is connected between the partially
helical (20) base portion (10) and the top loop (12), and its
first leg (16) is connected essentially perpendicular to the
elongated base portion (10) while its second leg (18) is con-

nected essentially tangential to the top ioop (12).
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