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MINIATURE ANTENNA 

DATE OF REC~IPT ...................... '.;,:~, .. ,.: ..• 
TECHNICAL FIELD 

The present inventioP. relates to a miniature antenna, preferably 

for po¢ket t~.+e'~hones, comprising a base portion with a long i tu­

¢1.'J,na1 ·· ax:$;;$ and.>°an 'essentially circular top loop that is essen-
·; ·.: -: . 

tial:Ly perpehdj;¢~lar to said axis. 
: 

.BACKGROUND OF THE INVENTION 

Antennas for J;>C)p~et telephones usuaJ.ly comprise an antenna rod 

wi tn a length <:>:fS ·a half or a quarter of a wave lengt~ . 

~ . 

The half wave:a:ntenna has a current distribution i.n the form of . . .· . . . 

heal£. o.f a s:i;ne ~ave, that is the current is zero at the ends and 

has ,a maximt.pn··:in 'the middle. This antenna type works well from a 

tectµlic:::al point · of view, but it has the drawback that it is 

bulky. ·This ii:;}:)~cause at the usual.ly used radio frequencies of 

900 , MHz a wave: .. ],:ength of approximatel.y 30 cm is obtained. This 

mea~s an ant~~~ 'length of approximate~y 15 cm, which by many 

usel'.'s is cop.s±A:~r1ad unpractical. and implies a risk that the 

antenna wil.J..be damaged when the pocket telephone is used. 

A quarter wav~·- a~tenna 'is half as l~ng, that is 7-8 cm, and is 

therefore more. ···practical. However, this antenna type has an 

unfavourabl~ current distribution in the form of a quarter of a 

sine wave, tl)4ai9urrent being zero at the top of the antenna and 

-at a maximum.at the· antenna base. 
,•';· .o:o:····· 

Ft;trthermore1 .a'circµlarly polarized antenna comprising an elong-
_.··.-· 

ated base· po:t:tion and an essentially circular top loop that is 

perpendiculai-·-thereto is known per se from "Anten~as", John D. 

Kraus, McG:r::aw~Hill. 

Ax:i ·object ·of.' :_the present; . iriverftiori.o i's':· to provide a linearly 

polarized ritii:\ia~ur~ antenP.a that £\.1..rth~X:>' to being short also 

: .. . . ··:. \ '.· .. ~; 
:.:1 
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provi~es an es9$n~fally rectangular current distribution between 

the pdint of cohrtection at the antenna base and the antenna top. 
;":·. 

SUMMARY OF THE INVENTION 

In accorciance with the present invention the above object is 

solve<i by a m.ii:'li~t;ure antenna of the type mentioned in the intro­

ciu<;:tocy paJ:;'t, :in :which said base portion partially comprises a 

helix; wound · a.r~\.ind said axis and is prbvided with means for 

reflection..,.f;c:a~ ·adaption to said top loop. 

\BRIEF DESCRIPTION O:F' THE DRAWINGS 

The j.nv~tl"t:~ori./ together with further objects and advantages 

th~~of, mc;ly·_ 'l:>e$t be understood by making reference to the 

following cit:!sqi;'iption taken together with t;he accompanying 

drawing, whiclj'. shows a preferred embodiment of a miniature 

antenna in acqo:c;,d,ance with the present invention. 

DETAILED J;)ESCRIPTION OF THE PREFERRED EMBODIMENTS 

The :miniatu:i;-~ /aiitenna in accordance wi t:t:i the present invention 

comprises a b~fs~ portion 10 and an essentially circular top loop 

12, that is J~s~htially perpendicular to the base portion 10. Top 

loop 12 comp.rises at least one. preferably a bit more than one 

turri-.. 

A Utshaped load 14 is provided between base portion 10 and top 

loop 12. ·.-rh.J. :fi:rst leg 16 of load 14 is .connected essentially 

perpen(licula~::''#> . base portion 10, while its second leg 18 is 

conpected e.s.Seri1;ially tangential to top loop 12. T~_e u-shaped 

. .load 14 incr~~ses the current flow to. top l_oop 12. This gives the 

des:ired rec~an,9ular current distribution. 

In the pref~~r'E::id. ·embodiment ·of. the invention shown in the drawing . . .. . : .··. . . 

the plane iriwJ:ilch the u-shaped load 14 lies is perpendicular to 
..... ·. ~. . .· . 

. . 
top loop li. However, it is also possible to provide the U-shaped 

. ·.:: ·.·. 
;.,;' 

----- -- --
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loap 14 in a plane· that is perpendicular to base portion 10. 

Base J;>Ortion lO:has a helically wound mid portion 20 comprising 

f!or instance about 10 turns. In the drawing the helix has uniform 
diamet'er. 

In·an-al.ternate e!Dbodiment the diameter of the helix increases 

towards top loop. 1-2. Near the top loop the diameter of the helix 

prefe~abl¥ is skaller than the diameter b£ th~- top loop. As an 

examp:J.e the helix can comprise 5 turns with an average diameter 

increasing from-. 5 Rim in the first turn to 6. 5 mm in the fifth 

turn and a pitc:t:i.of about 3 mm, while the top loop has an average 

diame.ter of 9 · l'li$. In this embodiment u-shaped load 14 can be 
"• ... 

e.limi:nated since: the increasing diameter of the helix will 

perform the ~$:;l.Eaction-free adaption of base portion 10 to top 
loop 12. 

In a ,pref·erret,l embodiment the whole antenna is formed by a single 

thread,"' which :from base portion 10 extends into u-shaped load 14 

and therea·fter i11to top J.oop 12. 

The miniature antenna is suitably connected to a schematically 
sho~ transmitter/receiver 22, either directly or over a matching 

ci~cui t compris.ing for instance a series capacitor 24 and a 

parallel inductor 30. 

Furthermore, a: {]-shaped metal band 26, forming an antenna apertu­
re enlargi.ng,ar:i;dchassis :isolating metal. grounding pJ.ane, can be 

provi.ded betw~~ti capacitor 24 and transmitter/receiver 22 at the 

current feedingpoint of the antenna. Such a band is especially 

sui tabl.e wheri.' the apparatus case comprises a metal. frame. The 

purpose of the· grounding plane is to decouple the antenna fro111 

the metal fr~me and to increase the az:ltenna aperture. This is 
. :... . ~· . 

especially imgortant for short antennas. By letting a resonant 
band shaped·m~tal 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 f'.ew m:il'lim'~ters larger width than the frame and by connect­

ing t~e band t6t:he frame only at the antenrta connection point, 
' . . . 

it is )pos~~b1e. t:o:·avoid current induction in the frame. In order 

to shorten the· band it can be fol.ded to form one or several 

pocke-fs a$ in: shown in the left part Of the drawing. Such a 
'· ~: . 

pocket has the fu,nction of a shortening se;--ies inductor. Since 

the band does· 'not lie directly on the frame, except at the 
. ; . . . . 

~urrept fee&in~ Point, similar pockets are formed al.so between 

the frame and the ei:;ids· of the band. These-'pqckets should have an 

ele:ct;rical +.en~;h~ that corresponds to a quarter of a wave length, 

referred to tbe mid frequency of the ~C?rking range of the 

antenna, i. e.. they should have a high inp.ut· impedance to prevent 
. . . 

current from Q~$ng transferred to the fra~e. When tbe. band is 

sho~ened tbis; becomes possible only by .e.lectrically extending 

the ~oc~et by ,f_illing it with a dielectric that compensates for 

the sho:rteriin9• 

If the antenrt~: ·.is arranged non-symmetrica.Jily as in the drawing 

the antenna radi.ation is reduced in the direction towards the 

clos~st corner ·of the apparatus frame. In this case th~ band can 
. . 

be $tended m<:):x:e a;long the closest frame side to compensate for 

the radiation'reduction. 

In a prefel:'reci_~inbodiment of the miniature antenna in accordance 

with -the pres~1;l1: invention the antenna is embedded in a dielec­

tric: materiaI;.preferably with a dielectric constant of approxi-
. . . ~ . '· 

mately 3, fo:ti:rlstance silicone. The dielectric material can for 

instance be in .the shape of a frustum of ,',,a cone 28, the thicker 
.. . . 

part of which ·si:irrounds elongated base pqrtion 10 and the thinner 

part of which _s:u:trounds u-shaped load 14. 'a:fid top loop 12. By thi~ 

embedding in · a dielectric material the : .a:ntenna can be further 

shc;>rtened and ft.u:ther -more be better pro;±:~cted against punches. 

At a carrier ;fI;"equency of approximately ~.9'.s MHz the antenna, when 

combined with an ordinary sized pocket phone, preferably has the· 

following da~a: 
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Antenna lengttl 

Thread length (including inductor 30) 
Threac;i diameter 

Numper of turris in base portion 

Outer. diameter 
Length of woundportion 
Number of turn~ in top loop 
Outer· diameter 

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

Length between J.oad and wound portion 
Length betwee~ wound portion 
and pocket phone 

Thread material 

Diel~ctric material in. cone 

Cone diameter at top 

Cone diameter at base 
Capaci'i;or 
Inductor 

. 

:31.5 mm 

130 mm 

0.75 mm 

11 

3.5 mm 

15.5 mm 

1.5 

8.5 mm 

7 mJil 

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 skil.led 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 insrtance frequencies around 450 ·MHz or 1700 MHz. 
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CLAIMS 

1. Miniature antenna comprising a base portion with a longitudi­

nal axis and an essentially circular top loop connected essen­

tially perpendicul.ar 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 cla.im 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 essiantially 

perpendicular to said axis of said base portion and the second 

leg ( 18) of sa:id u-shaped load bei~g connected essentially 

tangent:ial to sa:id top loop. 

3. The antenna of claim 1, characterized in that said means for 

reflect1.on-free adaption is formed by increasing the diameter of 

said helix towards said top loop. 

4. The antenna of claim l, characerized in that said top loop 

(12) comprises at least a full turn, preferrably 1.5 turns. 

5. ~he antenna of claim l 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 diel~ctric 

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). 
-··-- ·----· ·--·------ -~---- -· --·---. 

iiiimn 
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9. ·The.antenna.9f ,c;:laim 8, characterized in that the antenna has 

a le~gth of the::C>~der of 1/10 wave length or less. 

l 0. The ant~ilila.· ofi claim 9, characterized in that the antenna has 

a length of . a~prbximatel.y 30 nun, preferrably 31. 5 mm for the 

frequency :tarige.~~5-895 MHz. 

11. The antenric;t~ '.·of claim 1, characterized in that said base 

portio~ (10) ±~0-connected to, eith~r direotl.yor over a matching 

d:ircuit (24, 30) :: an antenna aperture enlarg±ng and chassis iso­

lating: metal g:fo~nding: pl.ane ( 26) at the current feeding point of 

the antenna • 

. ···: .. 

·. >· .. 
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