
8.   The antenna of claim 7, characterized in that the antenna has a length
of approximately 30mm, preferably 31.5mm for the frequency range 825-895
MHz.   9.   The antenna of claim 1, characterized in that said base portion
(10) is connected to, either directly or over a matching circuit (24, 30),
an antenna aperture enlarging and chassis isolating metal grounding plane
(26) at the current feeding point of the antenna.  



3   load 14 in a plane that is perpendicular to base portion 10.    Base
portion 10 has a helically wound mid portion 20 comprising  for instance
about 10 turns. In the drawing the helix has uniform  diameter.  



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 thereafter 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 of 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 



4  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 



pocket has the function of a shortening series inductor. 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:



Antenna length                             31.5 mm Thread length (including
inductor 30)      130 mm Thread diameter                            0.75 mm
Number of turns in base portion            11 Outer diameter
3.5 mm Length of wound portion                    15.5 mm Number of turns
in top loop                1.5 Outer diameter
8.5 mm Length of leg of U-shaped load             7 mm Height of load + top
loop                  3 mm Length between load and wound portion      3 mm
Length between wound portion and pocket phone
10mm 



Thread material                            silver plated copper Dielectric
material in cone                Sylgard 170 from DOW
CORNING CORP, USA Cone diameter at top                       12 mm Cone
diameter at base                      13 mm Capacitor
47 pf, ceramic Inductor                                   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 thereof, which is defined by
the appended claims. For instance the dimensions of the antenna can be
changed to make it suitable for other frequen- cies, for instance
frequencies around 450 MHz or 1700 MHz.    



CLAIMS   1. Miniature antenna comprising a base portion with a longitudi-
nal axis and an essentially circular top loop connected essen- tially
perpendicular to said axis, characterized by said base portion (10)
partially comprising a helix (20) wound around said axis and being provided
with means (14) for reflection-free adaption to said top loop (12). 



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, characerized 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).     



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 antenna
of claim 1, characterized in that said base 



portion (10) is connected to, either directly 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.    


