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The requirements for user termina! antennas are fightly dependent on the
assoclated space segment. Several existing and foreseen services will be based on
geostationary space segment, which requires user segment antennas with
Intermediate gain (2-3 to 6-7 dBi). Typical user segment antennas for such




direction and their design does not present particul ar
difficulties. At high |atitudes, geostationary
satellites are seen at an el evation angle between 66
down to 22. In 5 this case, user antennas for nobile
appl i cations nmust have the maximumdirectivity at an
el evation angl e of approximateF#-45 and they nust be
omidirectional in azimuth. In other words, these
user antennas nust have a conical radiation pattern.
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-3- It has been shown within the scope of the present

I nvention, that such netallic feeding posts Introduce
perturbation into the conical radiation pattern. The
resulting pattern is |ess honbgenous than the
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Anot her object of the present invention relates to a
flat multifunctional antenna system for vehicul ar
termnals able to satisfy sinultaneously the

requi renents of several nobile satellite system
applications. In order to achieve this other object,
the present invention also coneérns a 5 nulti-system
antenna assenbly according to claim19. The idea
consists in particular to use the space left by the
central part and/or the external peripher of the ring
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Figure 6 is a cross section view of a simple antenna assembly according to a
30 third embodiment of the present invention;
Figure 7 is a top view of a first multi-system antenna assembly according to
any of the preceding embodiments of the present invertion;
Figure 8 is a cross section view of a second multi-system antenna assembly
according to the first embodiment of the present invention;
35 Figures 9A-8B show different possible shapes of dislectric substrates;
Figures 10A-10C show different possible shapes of slots;



Figure 11, already described, is a tridinensional view
of a two-antenna assenbly according to the prior art.
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for an illustration purpose of 5t he sever al
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shown), active elenments (also not shown), etc... The
different elenents formng said -6- mcrostrlp
circuit, with design depends on the specific desired
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needed, therefore the electrically conducting ground
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According to this first particular example, the overall height or thickness of the
antenna is very thin, but however the dielectric constant of the dielectric substrate,
formed by layers L1 and L2, is greater than 2.

30 Radiuses R4, Rz, Rz and R4, which are shown on Figure 1B, correspond
respectively to the outer radius of the ring dielectric layer (R1), the outer radius of the
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are the dielectric constants (Do), also called
dielectric permttivity, of each |ayer. Layer Materi al
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With respect to the latter solution described in relation with Figure 3, the
antenna diameter is about 10% smaller and its thickness Is about 30% less. In
particular this multilayer substrate allows having an annular patch size further
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contrast with the netallic feeding posts used in the
prior art document US 2003/0210193, the posts are here
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satellite applleat:ons It Is reminded that the use of two slots 7 angularly shifted with an
20 angle of 135° ensure a very efficient reception of both Right and Left Hand Circular
Polarisations used by mobile sateliite applications fike WorldSpace.

In addition to this first antenna structure, muiti-system antenna assembly 21
further comprises at least & second antenna structure for recaiving signals from
another application or eventually signals coming from repeaters of the first desired

25  application.

For example, the second antenna structure comprises a disk patch radiating
element 33 being concentrically disposed, i.e. within the inner radius of the annular
patch, and preferably coplanar with respaect to annular patch 22. in a plane
perpendicular to ceniral axis (D) and is advantageously designed on the same
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Wi t hrafiietivy eisineht2 andlelbdkicaily cdnBudtiig hrdasd Raié, dberein thdlomining is
I easfut Qﬂfw anot her ant enna. A m niaturi zed GPS ant enna
44 can nfncorporat ed In voi ace 43 inside first

ri ng- shampéci"ﬁp@%l%t%‘? obally aliRdarehapedwith gt lgast one
t hi rahnalat @oess arrangsd abtheaylindek paripdnant enna 48 | s

roll ed
o this ;'2"{ 95, %ﬂkﬁaﬁﬁfﬁ*‘@*’é&@aﬁd B8 baing
ant eHfARged;on.the side phaynular gateh, ¢ pyd the Fmgl prgdeingprangest onbe side
easi ¢fgrownd plessid.on t he mcrostrip patch antenna

descri be@giokBdrlaow olidiit thb Bielebthis borREROGH T didiectric 1ayer
arranged between the annular patch and the ground plane.

35 Figures 10A-10C show different possibie shapes of slots. [n order to abtain an
optimized siot-coupling between the feeding line and the annular patch, it is very



Fi gures 9498 show two possi bl e shapes of the first
dielectric substrate of the antenna assenbly
according to the first enbodi nent as well as the first
mul ti system 25 antenna assenbly. W retrieve

di el ecbtc |l ayer L2 arranged betMFen annul ar patch

radi ati ng el enent 2 and electrlcally conducti ng ground
pl ane 4. wherein the opening is not shown. On Figure
9A, dielectric layer L2 is globally cylindershaped

\cl:mylt Pn epgperl p eryhogﬁw@ E.g"gﬁﬁ‘%@ %‘P%fog%t rl %Igﬁgy%'? annuier

L2 i Ba&%%-usi o- coni cal shaped, the |arge base being

arranged Kdwdvlecash dﬁgeli:t @mwhﬁwwﬂéﬂmaemﬁ ﬁdiﬁtlﬁmiﬁd:rbsmp lina

%(r)]?h soP%taégr@di%ﬁgow 0 gﬁﬁmﬁ% ec?rl C const gﬁ?larslot

of t Weuldipgteodangs @s F@?@r”’e deanpulangatch andconsequendly it would
pat cincamask thbdever dfltadpling detweed thefdxgitatiers p&&Aaﬂd)ﬁushrOMd decmase

d| f f%%ﬂ. O hid
o B L e b e e e

t he mtdmld@uweiweent.overed by the slot faces conpletely
Adie annul fy; thaPail MV&smM%ﬁ&%dﬂw&hanwedumed

[ Rl R TR po BT LA S BPRLA T bec e
for w%smammmwaammmlwmp@e too | arge
as regar dadingl cohslddrativhs, i i€ todoltha ForltRd saeaBébnant mode, annular

Bi?iéé‘&%?%”*" toaob Lﬂﬂ'ﬁ‘ and%nﬁ Bigiibe ﬁ%éﬁ%éeas gt
t h| quldublvamlml?armpmmﬂl th% pﬁrsﬁ\maéhterﬁabdﬂﬁ bt tchehtﬁn a

been lﬂﬁ%ﬁ n then be
e o oo o PO e e

s| ot ingfeasedabence sducingithe resenari fmpquendy of theaanbdla.shows a
Fecond exaaN, & ié’uncﬁmﬁio@fth W@%&dixﬁéw&rﬁ merely
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00, BB ot BESHERS pic mibibert, i BfL bt prncies
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desi dguvisad Wl dceérdérith With mpuwwhe binediin 1 b without
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the patch is very low For this reason, this part of
the antenna can be cut out to obtain a ring wthout
affecting the performances of the antenna; the cut
portion can then be wused for other applications. On
the other hand the electrical length of the antenna is
i ncreased, hence reducing the resonant frequency of
the antenna. 20 Finally, it Is understood that the
above descri bed enbodi nents are nerely



illustrative of the many possible specific

enbodi nents, which can represent principles of the
“present Invention. Nunmerous and varied other
~arrangenents can readily be devised In accordance
with these principles by those skisl-led in the art

W t hout departing fromthe scope and spirit of the
invention. -15- WHAT IS CLAIMED IS 1. A microstrip
patch antenna (1) for nobile satellite comunications

conpr i siagr s @ dimests el ectrically conducting ground

pl ane %VI—‘I’WQ ots (7), - at |east one annul ar
patch radiating el ement (2) having a central axis (D),
5 - at | east 1.0mremiciassib pdici batedrai(t) foragabiie ¢adtélijite toMmuniations
L21- LZ%megs;]ﬁ L25) di sposed between said first

; q ; .
el ectrically“conducting ground plane and said patc
Eﬁ"”égT}d

radi ating e @Fercticaly Rdustifggreynd #lage (4) havna

slots and saitteaspdnelunfistipatch rgiisth@eamdént (2) htvirg 3 emtial axis (D),

'f I ngs (6) sl gt cpiRlssg dfaf&ctﬁ@faf’er et Eﬂ-iﬁqwtﬂzﬁ&ﬁ'—@%osed
or "provi ding . Signal_ energy In a confactless mannel

to or fhetwesr saidifirgtaledticallysoaducting asyusrdwiane and s patchfefiating

sai d slefirfendhd moré pSrEaMing betiwedrosid didts Arllysald fafch 83diating element,

ol entrcal |y B SR el 5ol fia B8 pR8) Raialro¥amont or proviing

ant ennalghalrensray ingoreptaciass manner e (6@ Said Galsh radialipgelpment through

andga thigkpisdngl ectric layer (1-4) disposed between

wherei 15 - At HaaiipR o} fhdbsed Belion iy @ine anc pad s

Wi th relplcally condublina@eming plene whereisioe arkgnga fugher,comprises

e e e

ant enngaiag?:‘a"ap% @a%e] %ﬂ%r%a'f?ee\?ﬁgarqgﬁ%%%rgapsl ots are

andél ar | y steaiditw siots (1138e tadially erepiad with fespeckiqrthegentsal pys and

(O. 2Qn§ijlarlg|§ﬁiﬂ§ﬁ §d S3b FcBiv BHIE lRftaRd Agh Rarricreuiatiporigations.
claim1 or 2, wherein each of said slots is folded up

to be fully facing said annular patch radiating .
el enent, sai2l Jhemicrestinnptohrasteanragncgrdiad iy ciaim 1y Whesgin said slots are

T- shap@gguizy shifted b1 357 @it 4rd fhe@hed aigiipnna accor di ng
tognyo clainms 1 to 3, erein the antenna is
suBftanti al | y cylindrical and wherein the external

radi us (R2) bf Thamicrestin petchiagteanaarsprding o dgim Jiar 2ywherein each of
gL eat egail R iﬁoﬂﬁ@bﬁ@beﬁﬁllyﬂé&mgd@ﬂiagﬁﬂamm rmm?elerﬁent, said slot-
The m ¢rostr| C n ording to any o

cl ai rrsgﬁi"? Bretf%%?%mﬁo;egggsggf&g’?fi rst dielectric |ayer

has an annul ar geonetrical cross section defining an
i npgr - voi d 4 eghe hidréblrip fatch BRRnAE £dcOrding taary f eillims 1 to 3, wherein
ant enng A e o Al gk Shtdi eyl Sld Uneteirt e BxtetMBFAELIR,) of the

radiating element is slightly greater than a quarter of the desired wavelength.

§. The microstrip patch antenna according to any of claims 1 to 4, wherein
30  said first dielectric layer has an annular geometrical cross section defining an inner
void region (3).

6. The microstrip patch antenna accarding to any of claims 1 to 5, wherein
said at least one first dielectric layer is made of at least one plastic layer, said second
35 dielectric layer being made of PTFE.



said at |east one first dielectric layer is nmade of at

| east one plastic layer, said second 35 dielectric

~layer being nade of PTFE. -16- 7. The microstrip patch

antenna according to any preceding claim wherein a

thin | ayer of epoxy (Lt) is dispgiﬁg bet ween sai d

first dielectric layer and said patch radiating

elenment. 5 8. The microstrip patch antenna according

to any of clains 1 to 4, 6 or 7, wherein said first

dielectric layer is frusto-conical shaped, having a

small and a large bases, said | arge base being

arranged on the Tse mizroafrippaichl atatralaceadingtoiang pretaingrtaim, wherein

and saig. I ' Bl :

caid 1 Py Ekre) ARREITOS Bndbd BARES b ol Siehic| ol ana sad paten

9. The md@tiekeementant enna according to any of clainms 1

to 45 6 or 7, wherein said first dielectric layer is

cylindrical -gha | l.ar C ,

arranged at %t h gﬁgmﬁoﬁﬁg ?Llﬁlgl'a ?’?%?{‘S %}gg nr@@d]t%: .ﬁ" cf_'rﬁggaﬁ%sﬁo 4 8or?.

m cr ost wheseip seié firskdieleqtirdavst isdrugioranicad sharpd. davieg asmall apd a large

E E 21' L\g@%ﬁ.geid ?leﬂﬁe Ité%?fbéinés mr@b@g@mb &id6 of sA}RYakeh radiating element and
- a -23; - r I, SROS. tween s .

(i rst oruorass ooritarhioda dife N aaE rep 8o 4fE i ing arouns

pat dA rel@eating el enent, including at |east one

plastic |layer (L21) and one foam |l ayer (L22), and

wherein the gesulting 2 ielectri Q n t X
at | east tvvorgl ay%er"é'cﬁ%gmg? &lerg ala)%a%rgig% Oéarﬂ%ﬁcégrl]mg gni{;@%??. wherein
stri ct | 5aid fsstslielectiafayer, is ayindrispleahapedorith atleagi one anpular recess amanged
bet weenattnelcyfiritidr geriBhenl. 1. The microstrip patch antenna
accqédi ng to claim10, wherein three dielectric
| ayers (L21-L23) are disposed between said first
el ectrical | yoco icrostp pateh yvtenna dcqerdingdo amoef slgims 1 to 7, wherein
plat cth_ r f0Hasttivd Gielal:tiilmé?ért 5&9@2*,3&@3;%@@&@% éﬁ?rﬁfsed between said
pl asti c. gr n ne_la of . fo . .
(155 {8eiePlE ot st B FRSa A siaind @bent inluding a
12. Thdeaft eregdastic |9yesdkIhantene fonm Birer dk22). 99d wheren fefgsulting
éo, 20Vh edigtédiricidoieant Bf tRésaCh lehst tWaARdrS is(sticly g?&t?jraﬁﬁ_ 1 and ;gictly less

i spos ik conducti ng
ar oundq%rg%éwgﬁgfe@y%gﬁ%ﬁ "?@%ﬁg@? :7%8‘!’ l(‘a'?éérrent ,
including three layers of plastic (121, L23. L25) and
t}/vo I _ayelr s of. foenmicldip patdh) ahtBy hesdrdigt weesins a0 dwhersin three
pl asti cg rs. 4] CL.QSt [ nt en .
accor di%%%% %’fﬁ';sl gf‘“ﬁ%@’ %}reeg'_g%ﬁsﬁ%%gﬁg%ﬁrrs}?ﬂ @(ﬁe‘%‘%ﬂﬁm‘l‘yt f’onduc“ng
f ur#hergrupaplens ard sajgdpatsitradiatiop glegeqh ingluding twodgvees v pigstic or epoxy
symet riLzial23) akd & 1ay@bof i ROL) iRdertbl Betw&H Jai plad¥id 6r epoxy layers.
(D). 14.- Amulti-systemantenna (21) for nobile
conmuni cati ons conprising -17- ‘

. 1 The microstrip patch antenna according to claims 10, wherein five

dielectric layers (L21-25) are disposed between said first electrically conducting
30 ground plane and said patch radiating element, including three layers of plastic (L21,
(23, 1.25) and two iayers of foam (L22, L24) inserted between said plastic layers.

13.  The microstrip patch antenna according to any of the preceding claims,
wherein it further comprises two extra slots which are arranged symmetrically with

35 respect of the central axis (D).

14, A multi-system antenna (21) for mobile communications comprising



- afirst electrically conducting ground plane havi ng
two first (27) and one second (36, 37) slots, - an
annul ar patch radiating elenent (22) and a circular
patch radiating el ement (33) concentrically arranged
and coplanar wth respect to said annular patch
radiating 5 elenent having a cert'fal axis (D), - at

| east one first dielectric |ayer disposed between said
el ectrically conducting ground plane and said annul ar
and circular patch radiating elenents and nore

parti cul ar |y diptalsshicalyicendurlingaroxnd| PIgRR RAYENI SYLHE (31 gnd one
sai d anngdcat (I87)Gickscul ar patch radiating el enents,

10 - two fi rS 0 dra e dp%ﬂ:ﬂ ,.Qd;a ,,@g.%&.@,tﬂ (ézg%cf i gi%gfa qzd’llgwsradlatmg element

sl ot - coupl ed ¥osa
provi di :ﬁga) g@fgﬁ@tncaémrfagged andgoplanar with {espest Wéﬁﬁ@ﬂmtlaf pgich radiating

fromssale@memu,hgag c@,n,q; sdsto)l ar patch radl ating

el enent s resp Lvel .
Slote. < 5° oo e e L B0 D oot d B Spig R RASly conducting
said fi gww&ﬂMaad ahmibad ahd cisglar geichapdiating ieldments snd more

el ectri gai &Narf? BB | éaﬂﬂt“rgraﬁé' B&boRd SRS aRShidMHALRE dhd-circular patch
said two first slots are radially oriented wth

respect "3d5tpggle 'E%’ﬁstral aX| s and angularly shifted so
as 116 recei dwhbsH26)iagh prexsedond(B8) fematlidecslotealipled to said patch

pol aris ?Jdla%b éiéméht tor bfo@uﬁm%@@ﬁdl Eﬁé{%ﬁﬁ‘ 2\6brit&ktiS &Y rHarBite bfrom said
patch r ad|

ant enna %ﬂ’:’ Wﬁ“‘f"o"alﬁg’é?q‘ﬁ 'Tﬂe'eWﬁ’é? WW‘?'YE"? %‘?"f‘ﬁé?a'd first and

conpri seas:oadsesond ground pltane and a third dielectric
layer di SDOS%%P:%W%E‘J&:TEE Qrdis?aggéarb@tv@'eﬁ’%&‘m@i MARe&UAd feed lines

said_feed || fti-s t enna
accdr di Ay 2y E?tg‘eﬁtf"iajfy 8‘?““3‘3‘“9 ﬂﬁ?@¥‘i‘?‘ Ewa “’ggreg'ec ond
slots (36, 38yidwadfirstaiotdl)ized fagialydriente ittpnespestig thecaenyal axis

shift eda;ﬁfhn@ﬁlaﬁﬁhﬁt@& 86 ¥fto réc,%fvb botﬁ%@ﬁ%ﬁ& leF( Bhod dic@Bd polarisations of a
hand CI'I:CU| spectively a

third, "H5RP fcegul"“gtﬁsaﬁf'?““rp%p?ﬁﬁﬁﬁd' ?ﬂﬁ‘gﬂ"?" nt enna

conprising a mcrostrip patch antenna according 30 to
cl apgn 5, whasei thd ﬁ.uuf.-wstdﬂ%m&ﬂaaedom :aaeihhﬁr whELAR MG ther

dlsposed |n sald i n VO Ne] cro

pat ch afff"¥fi dn‘ﬁ'i?é""ﬂ‘ﬁ‘ Py aﬁ@l&‘ﬂﬁ"ﬂﬁ@éﬁﬂ%\“ Lﬁ'gge" sad
to cl ai mrwgmwmmnﬂamdsaﬁmMst conpri ses a th| rd-

antenna formed by a flexible substrate w apped around

said 35 m %,OS{' ntnjulti3 Fepn aa}irtgn%an ggcordlng to claim 14 or 15, wherein fwo

25 secand slots (36, 37) are tangentially oriented and angularly shifted so as to receive
left, respectively right, hand circular polarisation of a second, respactively a third,
application.. ’

17. A multi-system antenna comprising a microstrip patch antenna according
30 toclaim §, wherein it further comprises another antenna disposed in said inner void
region of said microstrip patch antenna.

18. The multi-system antenna accordihg to elaim 17, wherein it further
comprises a third antenna formed by a flexible substrate wrapped around said
35 microstrip patch antenna.



