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TECHNICAL FIELD

The present in "'ention relates to a miniature antenna, preferably

for pocket tele phones comprising a base portion with a longitu-

dJ.nal axis an" an essentlally c:.rcular top loop that is essen-

-t:.ally perpend_:__ _ular to said axis.

.BACKGROUND OF THE INVENTION

Ante}lnas -for pocket telephones usually comprise an antenna rod
with a length Of a half or a quarter of a wave length. .

The half wave 'a'n'tenna has a current distribution in the form of

half of a s:Lne wave that is the current is zero at the ends and
has a maximum’ :.n ‘the middle. This antenna type works well from a
tecl'}m..c_:a-l po.i.nt of view, but it has the drawback that it is
bulky '°Th_is i.fs-:'hecause at the usually used radio frequencies of

"é_ngth of approximately 30 cm is obtained. This

m‘ean-s an ante! a =-"le-'ngt:.h of approximately 15 cm, which by many

users is cons ,dered unpractical and implies a risk that the
antenna will be damaged when the pocket telephone is used.

A quarter waiie"'-“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

.-s:.ne wave, 1:_ rrent being zero at the top of the antenna and

at a maximum e’ antenna base.

:'Furthermore ‘ a circularly polarized antenna comprising an elong-

ated base' port:.on and an essentially circular top loop that is

perpendlcula = hereto is known per se from "Antennas", John D.

Kraus, McGraw Hlll

An’ obJect of"""he present 1nvent10 :Ls-'to prov:.de a linearly

ThlS Sheet Has Been Re

INm B




>y

)

2
provxdes an essentlally rectangular current distribution between
the polnt of connectlon at the antenna base and the antenna top.

SUMMARY OF THE INVENTION

1a acbordance-ﬂ“th the present invention the above object is

solved by a m iature antenna of the type mentioned in the intro-

ductory part “h wh1ch said base portion partlally comprises a
hellx wound around said axis and is prov1ded with means for

reflectionef;eauadaptlon to said top loop.

. BRIEF DESCRIPTION OF THE DRAWINGS

The lnventio' together with further objects and dJddvantages
thereof ‘may best be understood by making reference to the

fiption taken together with the accompanying

follqw1ng des
drawing; which -shows a preferred embodiment of a miniature

anteﬁna in accordance with the present invention.

DETAI?EﬁgDESCRIPTION OF THE PREFERRED EMBODIMENTS

The;miniatur antenna in accordance with the present invention

comprises ab se portion 10 and an essentially circular top loop

12, that is éss ntlally perpendicular to the base portion 10. Top
loop 12 comgr;ses at least one, preferably a bit more than one
turn._ o

A UfShaped:;§ad'14 is provided between base portion 10 and top
looé 12. Th ';_pst leg 16 of load 14 is connected essentially
perbendicﬁlai: |
conhected:eéééhtially tangential to top loop 12. The U-shaped

0. base portion 10, while its sécond leg 18 is

-lcad 14 anreases the current flow to. top loop 12. This gives the

desired rectangular current distribution.

In the prefa T uembodiment'of.the invention shown in the drawing

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

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

diameter.

In'an'alternaté:eﬁbodiment the diameter of the helix increases
towards top loop 12 Near the top loop the diameter of the helix
preferably is smaller than the diameter of the top loop. As an
example the hel;g 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 pltch of about 3 mm, while the top loop has an average
diameter of 9. mm In this embodiment U-shaped load }4 can be
eliminated sxnce_ the increasing diameter of the helix will
perform the ﬁéfiection-free adaption of base portion 10 to top
loop 12.

In a preferred embodiment the whole antenna is formed by a single
threédj‘which.frbm base portion 10 extends into U-shaped load 14
and thereafter 'into top loop 12.

The_miniaturé aﬁtenna is suitably comnected to a schematically
shown transmiﬁtér/receiver 22, either directly or over a matching
circuit comp’__r-i'sing for instance a series capacitor 24 and a
parallel inductor 30.

Furthermore,-a=ﬂ-shaped metal band 26, forming an antenna apertu-
re enlargingwaﬁd,qhassis isolating metal grounding plane, can be

provided betwaéﬁ capacitor 24 and transmitter/receiver 22 at the
current feediﬁélpoint 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 1is
especially lmportant for short antennas. By letting a resonant
band shaped,metal grounding plane with a total electrical length
of a half ané.length follow the frame structure at a distance of
one or a few:ﬁillimeters and by letting this band have the same
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or a few mllllmeters largexr width than the frame and by connect-
ing the band to the frame only at the antenna connection point,

it is poss1ble to ‘avoid current induction in the frame. In order
to shorten the band it can be folded to form one or several
pockets as Ln_shown in the left part of the drawing. Such a

pocket has the.: functlon of a shortening series inductor. Since
the band does not lie directly on the frame, except at the
current feedlng pOlnt similar pockets are formed also between

the frame and the ends of the band. These’ pockets should have an

electrlcal length that corresponds to a quarter of a wave length,
referred to the mid frequency of the worklng range of the
antenna i. e. they should have a high lnput impedance to prevent
current from’ belng transferred to the frame. When the, band is
shortened this becomes possible only by electrlcally extending
the pocket hy,filllng it with a dielectric that compensates for
the shorteningr

If the antenna is arranged non—symmetrlcally as in the drawing
the antenna radlation is reduced in the direction towards the
closest cornerzof the apparatus frame. In:this case the band can
be ektended'mﬁre_along the closest frame side to compensate for
the radiationfreduction.

Ina preferred{embodiment of the miniature antenna in accordance
with the present invention the antenna is embedded in a dielec-

tric materlal; preferably with a dielectric constant of approxi-

mately 3, for 1nstance silicone. The dle?ﬁctrlc material can for
instance be in the shape of a frustum o cone 28, the thicker

part of which surrounds elongated base portlon 10 and the thinner

part of whlch surrounds U-~shaped load 14. and top loop 12. By this
embeddlng ln a dielectric materlal the'antenna can be further
shortened and further more be better _pro ected against punches.

At a carrier frequency of approxlmately 895 MHz the antenna, when
combined w1th an ordinary sized pocket phone preferably has the -
follow1ng data'
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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
Outerfdiameter

Length of leg of ﬁ¥shaped load
Heighi of load +ftop loop

Length between load and wound portion
Lengﬁh between:wound portion
aﬁd-éocket phohe

Thread material

Dielectric material in cone

Cone diameter at top
Cone diameter at base
Capacitor '
Inductor

'”;éi.s 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 am -
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 he made to the present invention
without deparﬁﬁre 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 inSﬁance frequencies around 450 MHz or 1700 MHz.
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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, charactérized 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 antenha 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 surroqhds said top loop (12).
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the antenna.

9. The.antenna | '_:_j_c'la_im.a, characterized in that the antenna has

a lén;_g.éh of the:order of 1/10 wave length or less.

10. The antenna of -iaim 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 antenn. ' 'of claim 1, characteriied‘ in that said base

-por’c:n.on { 10) is.connected to, either d:.rectly or over a match:.ng

cireuit (24, 30),- an antenna aperture enlarging and chassis iso-
latlng metal grounding plane (26) at the current feeding point of
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