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8. The antenna of claim7, characterized in that the antenna has a |l ength
iof approximately 30mm preferably 31.5mm for the frequency range 825-895

; + .9, The antenna of claign 1, characterized in that said base portion

1 O) S GO RReE it e thes pctly or over a matching circuit (24, 30),

nt eﬁﬁgLéﬁg‘q{$ | ar :gfg an§l chassis isolating nmetal grounding plane

eserifsion AsTR - e LUP ’gii fif of the antenna.
1} Claim(s) :paged..4...to paged...%..... |

1 Drawing(s) :paged ...... t0 paged ...viees MINIATURE ANTENNA
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TECHNICAL FIELD

The present in "ent:Lon relates to a miniature antenna, preferably

for pocket te! 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_}ma's -for pocket telephones usually comprise an antenna rod
with a length Of a half or a quarter of a wave length. .

The fhal_f wave .;-a'ﬁtenna has a current distribution in the form of

h__a_lf-:' of a si;-ne :_-?;':_ave, that is the current is zero at the ends and
has _fa max:.mumz.n “the middle. This antemna type works well from a
tecﬁnical po’iﬁt "of view, but it "has the drawback that it is
bulky “This is because at the usually used radio frequenc:.es of

'ength of approximately 30 cm is obtained. This

m‘eaﬁs an ante! 'a length 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 wair"é“'-"aﬁtenna ‘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

.-sn.ne wave, t_ 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 R,
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3 load 14 in a plane that is perpendicular to base portion 10.

port|0n 10 has a helically wound m d portion 20 conpri sing

for

about “1Q turns. In the drawing the helix has uniform diameter.

)

2

Base
i nstance

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

SUMMARY OF THE INVENTION

In accordance o

ith the present invention the above object is

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

ductory part

in 'which said base portion partlally comprises a

hellx wound around said axis and is prov1ded with means for

reflection—free adaptlon to said top loop.

.JQERIEF DESCRIPTION OF THE DRAWINGS

The :.nventio'. :

together with further objects and dJddvantages

thereof ‘may best be understood by making reference to the

follow1ng des

fiption taken together with the accompanying

drawing; Whicﬁ-fshows a preferred embodiment of a miniature

anteﬁna in_acco:dance with the present invention.

DETAI?EﬁgDESCRIPTION OF THE PREFERRED EMBODIMENTS

antenna in accordance w1th the present invention

comprises a base portion 10 and an essentially circular top loop

12, that ls-cssehtlally perpendicular to the base portion 10. Top

loop 12 comgrisés at least one, preferably a bit more than one

turn._

A Ufshapad:;oad'14 is provided between base portion 10 and top

loop 12: -Th
perpendicular
connected. eéééhtially tangential to top loop 12.

irst leg 16 of load 14 is connected essentially
0. base portion 10, while its sécond leg 18 is

The U-shaped

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

desired rectangular current distribution.

In the prefa r"ﬁuembodiment'of.the invention shown in the drawing

the plane in ﬁﬁiﬁh the U-shaped load 14 lies is perpendicular to

top loop-lZﬁﬁHowever, it is also possible to provide the U-shaped

This Sheet i
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In a preferred enbodi nent the whole antenna is fornmed by a single thread,
whi ch frombase portion 10 extends into U shaped |oad 14

B A

3

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'alternate: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.frem base portion 10 extends into U-shaped load 14
and thereafter 'into top loop 12.

The_miniature aﬁtenna is suitably comnected to a schematically
shown transmiﬁter/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 enlargingeaﬁd,ehassis isolating metal grounding plane, can be

provided betweeﬁ 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 wave.length follow the frame structure at a distance of
one or a few:ﬁillimeters and by letting this band have the same

- This Sheet Has B
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and thereafter into top |oop 12. The m niature antenna is suitably
connecCted to a schematically shown transmtter/receiver 22, either directly
or ovér .a matching circuit conprising for instance a series capacitor 24
and a parallel inductor 30. ‘Furthernore, a U shaped netal band 26,
forn1ng an antenna apertu- re-‘enlarging and chassis i.50l ati ng netal
groundi ng pl ane, can be provi ded between capacitor 24 and
transmitter/receiver 22 at the current feeding point of the antenna. Such a
band is especially suitable when the apparﬁtus case- cOnprises a netal

frame. The pur )ose ;0f t roundln | ane 0 _deco nt rom
the metal frarf® &niY & ﬁég ’ﬁt"('alndrf:zi1 gkel’tﬁ‘ %B?ﬁe af}‘% 8% g&pn%ﬁt

i nportant for igigoiche dppnthries thByfIF@tet CRGY a2F e%&ﬁ‘fteﬁ%dx&‘i‘&ﬁéﬁml‘mﬁ%“t
groundi ng pl ane: wstpossibakdkoedwatar baatedengibcoion imakhe vivasel. engtdrdeal | ow

the frame strugf %rﬁ:r%En HLSHLaRse: Of canenar £81886Y 8| EbARI&HS SNddieral
letting this ban ve .t hée-sanme
poc ets as im 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 by,filllng it with a dielectric that compensates for
the Shortening@

If the antenna is arranged non-symmetrlcally as in the drawing
the antenna radlation is reduced in the direction towards the
closest corner_of 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 dlelectrlc constant of approxi-
mately 3, for 1nstance silicone. The dlelectrlc material can for
cone 28, the thicker

instance be in the shape of a frustum off;
part of wnich{sﬁrrounds elongated base portion 10 and the thinner
part of'whicn'snrrounds U-shaped load 14fend top loop 12. By this
embeddlng ln a dielectric materlal the: antenna can be further
shortened and further more be better protected against punches.

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



4 or afewmllineters larger wwdth 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 formone or several pockets as in shown in the left part of

5

the-drawi ng. Such a

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 be made to the present invention
without departﬁre 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.



pocket has the function of a shortening series inductor. Since the band
does not lie directly on the frane, except at the current feeding point,
sim |l ar ,pockets are forned al so 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 md frequency of the working
rangeof the antenna, i.e. they should have a high input inpedance to
prevent current frombeing transferred to the franme.-VWhen the band-+s
shortened this becones possible only by eléctrlcall ol he. pocket
by filling it with a dielectric that conpensates fﬂl’iﬂwa q'im'im; | f
the antenna is arranged non-symmetrical | S n it h - enna
radiation is reduced in the direction towards the closest-corner of the
apparatus frane. viRibbhfe GAtenhd@dapRdsCRd Doass@idedn it al Digyifthe-
closest frame n%lldgxkg gr?cm)a%nSe@s%n¥9£l£1h%£x@:ﬁh.§£I ng rl%@gct:bﬁﬂected 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 1n that the dielectric
material has the form of a frustum of cone (28), the thlcker part
of which surrounds said base portion (10) and the thinner part of

which surrounds said top loop (12).

Sheet Has Been Re‘ilaced
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In a preferred enbodi nent of the miniature antenna in accordance with the
present invention the antenna is enbedded in a dielec- tric material,
preferably with a dielectric constant of approxi- mately 3, for.-i nst-ance
silicone. The dielectric material can for |nstance’5é_=___,n__the shape. of a
frustum of a cone 28, the thicker part of which SUF TiQEaRAE Ilmgﬂﬂmntase
portion 10 and the thinner. part of whi ch surrounds::t nd top
| oop 12. By this enbedding i-n a dielectrig material; the car“ltLenl"l'a can ‘be
further shortened and further nore be better prot ected agai nst punches.

At a carrier 9remgeasyemia @ﬁpcmmetya%elwzeﬁhm aesnnke apitennz dwdsi ned

with an ordi nankrgacds Paekek-aBBase. 1 Abehigrabl andtds okheeésl | owi ng dat a:

10. The antenné f""cl'ai'm 9, characterized in that the antenna has
a length of. app oximately 30 mm, preferrably 31.5 mm for the

frequency rang.'_ 825-895 MHz.

11. The antenna' of claim 1, characterized in that said base
-por’c:n.on { 10) 1's connected to, either d:.rectly or over a match:.ng
cireuit (24, 30 Ién antenna aperture enlarging and chassis iso-
latlng metal gr- unding plane (26) at the current feeding point of

the antenna.
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1

Antehna | engt h 31. 5 mm Thread | ength (including

i i nductor 30) 130 mm Thread di aneter.. ... .. 0.75 mm
“Nunber .of turns in base portion 11 OJter di amet er

- 3.5 nm Length of wound portion 15.5 mm Nunber of turns

in top |oop 1.5 CQuter dianeter :
8.5 ym Length of Ieg of Ushaped | oad 7 mm Hei ght of load + top
| oop 3 mm Length between | oad and wound portion 3 mMm
Lengt h bet ween mound portlon and pocket phone :
- 10nm . :

8
ABSTRACT -

'-MINIATU RE ANTENNA

The 1nvention relates to a miniature antenna comprising an
elongated base por"lon (10) and an essentially circular top loop
(12) thet is p_e__r_pendicular thereto. A U-shaped load (14) is
connect,e;i' betweeh -?th"e"partially helical base portion (10) and the
top 1oo'p:E (12), and 1ts first leg (16) is connected essentially
perpendicular to" the elongated base portion and its second leg
(18) is connected- ess_ent:.ally tangential to the top loop.

(Figure 1)




Thread materi al silver plated copper Dielectric

i material in cone Syl gard 470 from DOW

i CORNI NG CORP, USA Cone dianeter at top 12 nm Cone
i dianeter at base 13 mm Capaci t or

| 47 pf, ceram c | nductor ' 9 turns, outer

L dias . meter 2,5 nm thread

‘ diameter 0,75 mm It will be understood by those skilled in the art that
various nodifications and changes nmay bf de to the prgﬁ%nt i nvention

W t hout departure fromthe spirit and scope thereof, i'ch is defined by

t he appended cl ai ns. For instance the dinensions he antenna can be

changed to nmake it suitable for other frequen-—cies, for instance

frequenci es around 450 MHz or 1700 MHz.
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CLAIMS- 1. Mniature antenna conprising a base portion with a Ion@ﬁ"ﬂﬂd‘i 3
. nal #axi s and an essentially circular top | oop connected essen- tially
p Ccharacterized by said base portion (10)
© par t IREHDACEMENT SHEETS heSGx---_( 20) wound ar ound sai d::axi s and being provided
_ tRh Deearijgtion Hagédnt.. tefpaged Bon{free adapt ilon to sai d top loop (12).

¥ Claim(s) . : paged.'%. to paged . o

..JDrawmg(s) paged..... to paged ..., TECHNICAL FIELD
L abstrac,t paged ...... to paged-_-.._;‘..

M[NIA TURE ANTENNA
DATE OF RECEIPT ... 1. |
_'?-._.The present mventlon relates to a mmlature antenna, preferably for pocket telephones,

_'j'.'_'comprlsmg a helical base portion°with a longitudinal axis and an essentially circular top
“loop that is essentlally perpendlcular 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' Iength

. 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 welI from a technlcal 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

i approxrmately 30 cm___:_s;‘-obtamed This means an antenna length of approximately 15

cm, whieh by many us rs is considered unpractical and implies a risk that the antenna

will be diamaged Wh'Eh'_fthe.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
i quarter ‘of a sine _w__a___\_f_e_,_ the current being zero at the top of the antenna and at a
ma_ximuim at the anten__'r':j_a.b'ase. ' |

" An antenna in accerdaﬁegwtth" t'i'ié preamble of claim 1 is described in US-A-3 573 840.

* Furthermore, a c1rcularly polarlzed antenna comprlsmg an elongated base portion and
. an essentially c1rcu|ar top Ioop that is perpendicular thereto is known per se from
: “Antennas”, Fig. P 6 John D. Kraus McGraw-Hill, second «edition, 1988, page 339.

An object of _tzhe _pr_es:-';ent invention is _t_-o-provide a linearly
polarized min-_i‘gi__f_tfure-_'_an___t:_.:_enna that further to being short also

. .- teplacement sheet
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'2 The antenna of claim 1, characterized in that said neans (14) for
irefl&ction-free adaption conprises a U shaped | oad provided between said

base portion (10) and said top | oop-(12), the first leg (16) of said
U shaped | oad bei ng connected essentially perpendiculfar to said axis of
sai d base portion and the second | eg (18)p0f said U-shaped | oad being
connected essentially tangential to said top |oop. 3. The antenna of

claim 1,

characterized in that said means for

formed by increasing the diameter of said helix towards said top | oop.

The ant enna

at

 east a

P?{)YﬁIeg' I lessehitls g &%ﬁ%ul'artctﬁ'l‘er?tatlgthgatlhﬂ%’e%n ?ﬁé‘lﬁdlﬁ?s

turn, preterr
of connection at t_he_: a_ntenna___h_ase and the antenna top.

" 'SUMMARY OF THE INVENTION
In accordance w'lth':"the pres"'é'ht invention the above object is solved by a

miniature antenna of the type mentioned in the introductory part having
the character zmg features of claim 1.

BR;I__'_"EF .DE-sc'ﬁlPTmN OF THE DRAWINGS

The invention, together with: further objects and advantages thereof, may

.best be understood by makmg reference to the following description taken

together wnth the accompanymg drawing, which shows a preferred

embodiment of a_mlnlature_ antenna in accordance with the present
-:inventio-n. '

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

‘The miniature :a'n't__e_'_n_ha in acéi_ordance with the present invention comprises

a base portion 10 and an essentially circular top loop 12, that is

‘essentially perpendlcular 1 ;'.:the base portion 10. Top loop 12 comprises

‘at least one, preferably a b :more than one turn.

‘A U-shaped load- '15:4 s prov ded between base portion 10 and top loop 12.
"The first leg 16 of load 14: ls conhected essentlally perpendicular to base
. portion 10, whlle lts 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.

fn the preferred'e'mbodiment of the invention shown in the drawing the

< plane in which the U- shaped load 14 lies is perpendicular to top loop 12.
However, it -3'i'_s: also - possible to provide the U-shaped

This is the replacement sheet
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5. The.antenna of claim1 or 4, characterized in that said helix (20)
conpri ses approxi mately 10 turns. 6. The antenna of claim1l,
| characterized in that the antenna is enbedded in a dielectric material.
7. Thé antenna of claim®6, characterized in that the dielectric materi al
has a dielectric constant of approximtely 3. 8. The antenna of claim?7,
characterized in that the dielectric material has the formof a frustum of
cone (28), the thicker part of which surrgqunds said base portion (10) and
the thinner part of which surrounds said top |oop (12).

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 asi q: 5. '”}_ rn to 6.5 mm in the fifth
. turn and a. pitch of about 3 while the top loop has an average
diameter of 9 mm. _ _his embodiment U—shaped load 14 can be
g'eliminated i & the increasing diameter of the helix: will

'perfo e reffection-free adaption of base portion 10 to top
QEE;'Z. _

-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-__

to top 1oop 12.

" The miniature antenna is‘suitably connected to a schematically
shown transmitter/receiver 22, either directly or over a matching
circuit compris ng for instance a series capacitor 24 and a
parallel inductor 30. '

Furthermore, a.u°shaped metal band 26, forming an antenna apertu-

Py

- re enlarging a
" provided betwe
 current feeding T
‘suitable when the’:

purpose of the grounding plane is to decouple the antenna from

hassis isolating metal grounding plane, can be
pacitor 24 and transmitter/receiver 22 at the
wintiof}ﬁhe antenna. Such a band is especially

] paratus case comprises a metal frame. The

crease the antenna aperture. This is

the metal frame“and to
'especially impo tant for-short antennas. By letting a resonant
band shaped metal ground:ng plane with a total electrical length

_'of a half wave 1ength follow the frame structure at a distance of

_;nd by letting this band have the same

- - 1
This is the raplacemont shes
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9. The antenna of claim8, characterized in that the antenna has a | engt h
“of the order of 1/10 wave length or: less. ' 10. The antenna of claim9,
‘characterized in that the antenna hHas a | engt h of approxi mately 30 nm
épreferrably 31.5 mmfor the frequency range, 825-895 Miz. . 11. The antenna
of claim1, characterized in that said base

1

;, I mrm mm mn um "

1. A miniature antenna comprising a helical base portion(20) with a
longitudinal axis and an essentially circular top loop (12) connected
essentially perpendicular to said axis, characterized by a U-shaped load
(14) provided between said base portion (10) and said top loop (12), the
first leg (16) of said U-shaped load being connected to an end of said
helical base portion (20) and extending essentially perpendicular to said
axis of said base portion and the second leg (18) of said U-shaped load
‘being connected to an end of said top loop and extending essentially
tangential to said top loop.

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

3. The antenna of claim 1 or 2, characterized in that said helix (20)
comprises approximately 10 turns.

4. The antenna of cla.im 1, characterized in that the antenna is
embedded in a dielectric material. '

5. The antenna of claim 4, characterized in that the dielectric
material has a dielectric constant of approximately 3.

6. The antenna of claifh 5, characterized in that the dielectric
material has the form of a frustum of cone (28), the thicker part of
which surrounds said baseifportion (10) and ti‘:ne thinner part of which
surrounds said top loop (12). ;

7. The antenna of claim 6, characterized in that the antenna has a
length of the order of 1/10 wave length or less.

"m’l’mm Tz:::—
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portion.(10) is connected to, either directly or over a matching circuit
(24,730), an antenna aperture enlarging and chassis iso- lating netal
rgroundi ng plane (26) at the current feeding point of the antenna.

g

8. The an-ﬁé-n'n-a'ggf claim 7, characterized in that the antenna has a
length of apbroxi.mé'_t'ely 30mm, preferably 31.5mm for the frequency
range 825-895 MHz.

9. The an::t_enn_a_';'-qf claim 1, characterized in that said base portion
(10) is cfon-ne_i_;-ted__'t'_"b_f;: either directly or over a matching circuit (24, 30),
an anteﬁna épertl.x':,__r_;;e‘_f enlarging and chassis isolating metal grounding
plane (26) at‘f.the current feeding point of the antenna.
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