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ANTENNA FEEDER FOR W DE BAND Technical Field 111The present invention

rel at es twoaomsri3ant enna feeder for a wi de band. MrePpancrR2biccwszsly, the
present invention a mcro antenna feeder for a wi de band in which a quad
type antenna and a cross di pol e antenna are coupled to each other. [2]

Background Art 131ln general, JQ% I| e antenna for transmtting and
receiving a satellite frequency f a CGband transmts and
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by being reflected on a parabol a d| %NI? prime focus schene or
cassegrain schenme by using a parabola havi ng a di aneter of 1. 2 mor
nore. [4]Si nqeecqﬁﬁcbppgblgf the C-band uses a relatively | ow frequency of
3.4 to 6.725 the sizes of the parabola dish and the feeder need to be
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type antenna and a cross dipole antenna are coupled to each other.

[2]

Background Art

[3] In general, an ADE satellite antenna for transmitting and receiving a satellite
frequency band signal of a C-band transmits and receives a satellite signal by installing
a feeder (referred to as a feeding horn) at the position of a focus on which radio waves
is collected by being reflected on a parabola dish in a prime focus scheme or a
cassegrain scheme by using a parabola dish having a diameter of 1.2 m or more.

[4] Since the band of the C-band uses a relatively low frequency of 3.4 to 6.725 GHz,
the sizes of the parabola dish and the feeder need to be increased for a high gain of an
antenna used for communication.

[5] Further, in order to apply the prime focus and cassegrain scheme antennas having a
comparatively smaller size than the known antenna, the size of the feeder is increased.
That is, since the size of the feeder is increased, when the parabola dish is small, the
feeder covers the parabola dish.

[6] Further, when bi-directional communication is performed using the feeder, a
polarizer for forming polarized waves and an orthogonal mode converter separating
polarized waves of transmission and reception bands need to be provided. Therefore,
manufacturing and installing processes are complicated and cost much.

[7] Further, at present, a small-sized linearly polarized antenna system using a code
division multiple access (CDMA) communication scheme has been developed.
However, miniaturization of a circularly polarized antenna system should meet
wideband characteristics such as an axial ratio and a gain and interference between
transmission and reception antennas should be minimized. Therefore, there are many
limits in development.

[8]

Disclosure of Invention

Technical Problem
[9] It is an object of the present invention to provide a micro antenna feeder for a wide

band including minimized transmitter TX and receiver RX mounted thereon at the



conparatively smaller size than the knewm antenna, the size of the feeder
I's increased. That is, since the size of the feeder is increased, when the
par abol a WpD2h12/s7393al | , the feeder covers the parabol a #CIIKR2B}®@I2Bher ,
when bi-directional comrunication is performed using the feeder, a

pol ari zer for form ng polarized waves and an orthogonal node converter
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par abol[&3]di sh.Furtbé&j, the micro wideband antenna feeder may include: a transmission circuit

substrate coupled to the quad scheme antenna or the cross dipole antenna; and a
reception circuit substrate coupled to the quad scheme antenna or the cross dipole
antenna.

[14] In this case, both transmission and reception bands may meet wideband circularly
polarized characteristics.

[15] Herein, the quad scheme antenna or the cross dipole antenna may share the same
transmission/reception focus and space as assembled parabola dish.

[16] Further, the transmission circuit substrate may include a transmission circuit pattern
substrate and a transmission circuit cover substrate and the reception circuit substrate
includes a reception circuit pattern substrate and a reception circuit cover substrate.

[17] In this case, the transmission circuit pattern substrate and the reception circuit pattern
substrate may include: a signal inputting unit; a signal distributing and phase shifting
unit distributing a signal generated from the signal inputting unit and shifting a phase;
a second signal distributing unit distributing the signal distributed and phase-shifted
from the signal distributing and phase shifting unit to a plurality of predetermined
second angles; a first signal delaying unit delaying the distributed and phase-shifted
signal in order to change any one of the plurality of first angles to a third prede-
termined angle; and a second signal delaying unit the distributed and phase-shifted
signal in order to change any one of the plurality of second angles to a fourth prede-
termined angle.

[18] In this case, pattern widths of the signal distributing and phase shifting unit, the first
signal distributing unit, the second signal distributing unit, the first signal delaying
unit, and the second signal delaying unit may be in the range of 0.2 to 0.4 mm.

[19] In this case, a pattern length of connecting the first signal distributing unit or the

second signal distributing unit and one of the quad scheme antennas may be different



Solution to Problem [12] An preferred enbodi ment of the present invention
provides a mcro w deband antenna feeder. The m cro w deband antenna feeder
i ncl udes:wa 2qurad733henme ant enna; and a cross di pol e ant @amaKR208/@B128d
orthogonal to the quad schenme antenna and irradiating current distribution
orthogonal to current distribution irradiated fromthe quad schene antenna.
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di stribution P rra uad schene antenna; a transmn ssSion
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or the cross di pol e antenna; “and a fastening unit _connecting the receptron

ci rcui 128lubst rFélr@eraﬁayrtweO@fﬂarf&ﬁt s\*éhe@rbe&gr@rrpke Nifst pakola ﬁlzh]wﬁer%nﬁer in
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include a tr [ C _}tzlspatte n substrate and a transm ssion circuit
cover subst rgﬁanélﬂ)cf gﬁég t8§p {cur t substrate includes a reception
circui t[2$ﬂatter n substrate and a reception circuit cover substrate. [22] In
this case, I]fg . uni be a sem-rigid cable which externally
connects the 1 ﬁ?ﬁ‘% ﬁf‘?@?i%lﬁﬁ ern substrate and the reception
ci rcui t{3@at t erfiGs Ulxsi c\atedt distribution diagram showing current distributions of a quad

scheme antenna and a cross dipole antenna according to an preferred embodiment of

the present invention;

[31] FIG. 2 is a current distribution diagram showing current distributions of a quad

scheme antenna and a cross dipole antenna according to another preferred embodiment



[23] Meanwhile, the fastening unit may ,onnect the transm ssion circuit
pattern substrate and the reception circuit pattern substrate through a via
hol e t herwOre01@4393Her ei n, the quad schene antenna nmay [PETAR20UM®S2B a
quadrifilar helix antenna, a quadruple inverted F antenna, and a quadrfilar
spiral antenna. [25] Advantageous Effects of Invention [26] According to
preferred empdicrpaiear @ledid@; Present invention, since phases 0, 90, 180,

and 27 an b hifted b ing designed as a feeding. netwark PCB, .a
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quad schene enna and a‘cross di pol e antenna according to anot her
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invention; [ 3ghstEleG208 shewhth EXPloded perspective view of a micro antenna
feeder 10 for a w de band according to an preferred enbodi nent of the
pre sentl3Tlhventlilgn® shows a fastening structure of connecting the transmission circuit pattern

substrate 120a and the reception circuit pattern substrate 140a by using a semi-rigid
fastening structure 131a according to an preferred embodiment of the present
invention;

[38] FIG. 9 shows a fastening structure of directly connecting the transmission circuit
pattern substrate 120a and the reception circuit pattern substrate 140a by using a via
hole 900 according to another preferred embodiment of the present invention; and

[39] FIG. 10 shows an example in which the micro antenna feeder 10 for a wide band
according to the preferred embodiment of the present invention is applied to a parabola
dish 1000.

[40]

Mode for the Invention

[41] Although the present invention can be modified variously and have several em-
bodiments, the preferred embodiments are illustrated in the accompanying drawings
and will be described in detail in the detailed description. However, the present
invention is not limited to the specific embodiments and should be construed as
including all the changes, equivalents, and substitutions included in the spirit and scope
of the present invention. In the following description and drawings, like reference
numerals refer to like elements.

[42] Terms such as "first", "second", etc. can be used to describe various components, but
the components are not limited to the terms. Terms described in the specification is
used to discriminate one component from other components. For example, the first
component may be called the second component without departing from the scope of
the present invention.

[43] Likewise, the second component may be called the first component. The term "and/

or" includes a combination of a plurality of items or any one of a plurality of terms.



[33] FIG 4 is an external perspectivegiew of a mcro antenna feeder 10
for a wide band according to an preferred enbodi nent of the present

i nventi orwO[28JosF9& 5 is a plan view of a m cro ant enn®CTaREe10/M82280r a

wi de band according to an preferred enbodi nent of the present invention;
[35] FIG 6 is a diagramshowing a rear surface of a transm ssion circuit
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specificationis onen nponents.

For exanpl e, rmelaemguqféhe oigzoaktihe retalpd b, oyl thexshonkd @écb@rlféﬁaﬂwpmmVWt hout

departing fromidng &ﬁﬁ&?urﬁ@ssttﬁ@ccﬁﬁéégﬁﬁrly pient b@Brwikd3] Li kewi se, the
second conponent may be called the first” conponent. The term "and/ or"

i ncl udd$dla corftipasiigne Brcry aplenpafeedss alfaWﬂ%%aneraC%@msﬁ%albpreéerfﬂdu?lar ity of

ter Ims. 5 WOb30ihah0 6788 PREIAKRZMNi0A 0GB Be dedcfiddd Mt ddtalwithadfe@Rye ©ARPABENT S
" to other conponents, it is to be understood

are "connected" or .n%guevl.ecé
that the cor‘rﬁ%@?ﬁys} 139 B rectly connected or coupled to other
conponé#ls, butiGahadt herrrenodistiteion degranm slerwieg eurrdng debdtuneenof Opuadhe ot her
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anot her corrpd?ﬁéﬁl@t 1{1%1@@&%@@}@@ to FIG 1 the quad scheme antenna and the cross dipole

antenna are structurally installed to be perpendicular to each other. Accordingly, a first
quad scheme antenna and a first cross dipole antenna are orthogonal to each other, a
second quad scheme antenna and a second cross dipole antenna are orthogonal to each
other, a third quad scheme antenna and a first cross dipole antenna are orthogonal to
each other, and a fourth quad scheme antenna and a second cross dipole antenna are or-
thogonal to each other.

[50] In this case, quad scheme antenna feeding points 1' 2' 3' and 4 supplying power to the
quad scheme antennas are configured and current distributions 1, 2, 3, and 4 generated
from the quad scheme antenna by the antenna feeding points 1' 2' 3' and 4'take a
clockwise direction.

[51] Further, cross dipole antenna feeding points 5' 6' 7" and 8 is configured even in the
cross dipole antenna and current distributions 5, 6, 7, and 8 generated from the cross
dipole antenna by the antenna feeding points 5' 6' 7' and 8 are irradiated to be or-

thogonal to the current distributions 1, 2, 3, and 4 of the quad scheme antenna from a



[45] The terns used in the specificatign is used to describe only specific
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gener at ed fro the cr g‘g aﬁ ant nﬁ% b{{t %he gntené]a 1ng points 5 6
7' and 8 are? Pléad"f‘rgt Otn & H?‘?Sg(? fl tHBC BGPPLEdP "dPstributions 1, 2,
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n our e a

this, four qua ene antennas a r oss po ennas’ are
configured ad@saribaya ersedis watighoheduastehemae anipena deseritied in bie. bisadiugdnike
antennas. Th@epabikdh. i s shown in FIG 3. That is, the quad schene ant ennas

101a t 01d FIG 4 | ai d. outsi de a cross . di ant en a 110 of
FI G 4 | ai gqf‘?f“flﬁéo Eﬁég” theraige gﬁflgﬁ,fggd%ié@gortaow@@@an ¥ncﬁﬁd€§ SPZ‘J In this
case, a f reqqeﬁdn/fﬂ@le}mﬂnbcaheﬂnﬁsr hat Hﬁbcl@lssalcﬁ pollde cront-eapad Ak oftermb G 4
configured insid t nci rated fr t q schene
ant ennas lolaﬁ? o%f(}?ga a‘%[]ﬁfoaﬂ?n% t% ﬁ 51 % 81%ﬁ]t%ﬂe & a"l%fn&as gmv?i F(ﬁlbbg@fic,

descri bed belaogvlOldi B3 t1Blehafedreegss dg)@m@mmnarilﬁll@ertdd i edhetihenteuna ent

di stributi On§u%30rt§ 108 a@cf‘fbo% £b hfabﬁtgql{ﬁﬂsﬁfs@l%ﬁ‘%u@lm FAH "HW' tlalEnEUbA €Nt

di stri butions 8 are or onal to each other, nutual influence

bet ween tr an§ﬁF‘§1§$®ﬁ“§tﬁﬁ 1%%@@6@@81% aﬁwe@a@ e Gras sipgle apdenga 4G feedein
i solation ch @f@kételraosﬂaw gl ohe §HARGOHtacddbthd Eéc@puan EiScudt stb§trRat 1200 shd | but i on
di agram s how'lagb an gses'\fr:]r%bleld %&;[1 | ablg'lz;[rzlib%rllas dl(S)Ifl a%d(i]eceptlon circuit substrates 140a and
140b contacting the other surface of the feeder bracket 130 and assembled with the
spiral quadrifilar helix antennas 101a, 101b, 101c, and 101d.
[57] The spiral quadrifilar helix antennas 101a, 101b, 101c, and 101d has a helix diameter
of approximately 34 mm and a height of approximately 27 mm through 1.1 turn. The

spiral quadrifilar helix antennas 101a, 101b, 101c, and 101d are installed at every 90°to



schene antenna and a cross dipol e antenna according to another preferred
enbodi nent of the present invention. Referring to FIG 2, unlike FIG in
FIG 2, gwedopdisesve antenna feeding points | 2' 3" andPCTSR2pING0BZR3pOWer
to the quad schene antennas are configured and current distributions 1, 2,
3, and 4 of the quad schene antenna show a countercl ockw se direction. O
course, in Fib&36@,. Fongis terspiihl §liagtifilabUelizongerdnas 20143,10850d 04c,@hdtibed gead
schenme ant enna d“?ﬁ ent distributions 5, 6, 7, and 8 of a cross dipole
antenna are §P]% bF %Eour’ial to each other in the sane manner as FIG 1.
11551FI[&] 3 i A@nrdxgly atie Jupkifdpdetik weteunaw0dh, 1 Hilo, ant EHdard Bedien 10
for 2w de banthaLealedhhuBr@ IRSLLE 100 SIRRUIRRNICTIGNE WBEESRNeg in o

i nventi on. particu descri bes a case schene
ant enna descpmédFurﬂlemF@ 3 i§ &plgn yigadet F micae alafénwfe@@wéﬁrﬁeraw@%ﬂ%f erring

to FIG 3, tlﬁ@cdﬂh‘ﬁé@o@rﬂf)ﬁmﬁédfeﬁ%@[m&@ofﬂfe shdavhand. i ncl udes spiral

quadri f i X .antenn 101c, and 1 , C -sha .hel i x
antenna{%é]uppo eferyigg fa ‘gh S@é@% %é‘?#@%%@ﬁ??@oﬁgé&??‘{f@?”ﬁgfﬁﬁ)ge t ennas
101la, 101b, %ftkana moﬁomda ofta Berratad Hapeidnand asedinddlelx antemaippdi®d 100b
i nserted into n and. 100 Yi.0ng,
transm ssi on CI r§r15| ?1 dlrec? ﬁg ?ﬁ%{’?ranse%:hsgt?lgrnm& Crr?:suslsp Igug)ftcrlzlarts%’s OTCﬁOa and
120b at t achednatohowie) are ge@r@tmﬂ)on sidanofetha belixl termafseppiats 1aek&i 030 havi ng
one surface %’ghtlﬁ%ﬂeﬂalsta!ﬁ@ tﬁ@ﬁ&ﬁhﬁ% helik &Mleﬁna% 4O$1, 1181 €S103€0Maa0¢q 3r0b and
assenbled with a CEara reception circuit substrates 140a and
140b cont act iHgte @t%ﬁ%@x@dpﬁlﬁc@%? t he feeder bracket 130 and assenbl ed
\1\/!11&:3 gltT LE@O Ispir af\’héﬂlﬁler h%drlifﬁﬁr Mgl a)ﬁte’;hﬂ&sﬁfﬂl@sl(ilgi@(blc%glidl;IOIHOh%@ ass@ﬁglelloﬂag ]

e spira ifilar helix antenna C,.,an as a
hel I X di anet SOSBAIEY %‘%HHH&EQW“%%{ Gigdavwal &rﬂwaﬂﬂa%ﬁsr%ﬁéhﬁﬂml @Jf% mm
through 1.1 thelinant@ivesdpia,d0loudde, dnidl18d d.FEHel crosandigria asedidilia 0 hbhO he, crdBlc,
and 101d are t.alyl 2042/ / KR2010/ 008223 be
3600. For thuSh"ﬂ’% aﬁhtﬁed“ﬁltsfn% it pfrerfs {10 o RO & 101b, 10lc, and
101d aréllconstA P@S%@Pblf amtﬁnna elplag]ed Apgondil Wl phowing igig sbown.iReferringlto she

antennas 101ap),1Q40sa0L0Q.1 080 Qnelﬂifé an eanfdné@@uﬁ;ﬂat&i"ﬁ sﬁ&lvh Xn@RHERRsSHPPort s
100a and 100b.and are shown .[i FI G whén vi ewed pl.ane. Further,

FIG 5 is a PI'SHt B3R bt lags ﬁ@reqﬁé Oérﬂt“éﬁ]ﬁ? kldeQEFourse, Flzfrtr%{lsml%@nrféﬁ%aﬂ
accor di ng t o pafterprieh & fogde®oib il tawe platafcohfidudiese dtosk Oy dndhna [199]

First KB xanbEame nsortSnyadoar s BrnEBRE aR GRRaue: SRR A 1Bidona™
hel i x ant ennand Uppbare weldHd apfio thevirnsmssibn dircwtpitem arbetrats 4 2o [Fedhemireach
other in a cip§Se SNARGueke &QH.E% nsnﬁ?%&?&%@?@aﬁ?@%%stﬂt@lﬂfﬁqgg Wi on sides

of the helix anté€nna supports 100a an g ar intervals and the
quadrifilar Harths: Bnkléndas bipgk diagnam pf a fegding ngeprk of ghedransmpgiopceguit nt o and

f1 :) >ied to the H@érﬁ%ubit@@]liﬂﬁ%s}%)ﬁ% gLEslrg %ri_d",a\fvﬂhl% dtléSc@lSHdiHiég%& 101a, éLOéb_, t
c re a e cross di.pol e anten is jnserted into
and as igglbl edqieger&?g ?’ gie"r"sﬁg‘f 3tanEaIt?HH%ﬂ‘?“f‘?l1%&’rt PREFTRUBHRAIG A Eah £5551 01 b,
101c, and 103%ettiohhleview d28a-ditlxodhewart £aves skt flohafstht lnenaniessn sinapepastach t he
transm ssi on (NS ar for rred on four plates. [61] A cross
di pol e antenrsigbs‘erﬁlélea1r20§5§%1 gnrlgrzhl ffpf Showing it is shown. Referring to the
enl ar géeHidi agr&qﬁmngiqenleﬂged proas-eectivnalamon d2@o Lrthpiransesssien ghoirpatian a
transm ssi on GhdGIH RS &Fﬁ"st“tu?ejd]lﬁr d %rsf %"oﬁ%c?lé@r fﬂﬁ‘l Hlaé& &f alﬂq%tallg m4@HAS €.

thetransmssmn circuit pattern”i four plates
consti t uti ng (2 FPPEF BlEY iy gﬁzﬂr@IYaw% ﬁaﬁlf&tﬁ@ﬂeqﬂeelambz%% 344 adiapynissignt enna

110 and the guaglt pdtier@raybel 103 Wﬁthemalelew&aayemlm 101c, and 101d are
wel ded 8 to the transni ssion circu attern substrate1120a (ﬁg her, in
FIG 6,04 rear™ SARYHEODFIGUEOV P E’WE%F?}?I@E? FENF PP L8Rt e 120a

i s shown. Funiahgnissibmci¢u@ cofer subblrae k20 age@ahiedfto theftemsinisgioneframr kat@in t he

transm ssi onsﬁﬁsn[&{él bhoRd HEWR lﬁl,i%\gv&egaet 120a is showmn. FIGS. 6 and 7 wll be
descri bed bel o )

[66] Referrmg to the transmission circuit cover substrate enlarged cross-sectional view
120b-1, the transmission circuit cover substrate 120b is constituted by a second di-

electric layer 120-2 contacting the transmission circuit pattern layer 120-3 of the



[63] Referring back to FIG 3, a transigssion circuit pattern substrate

enl arged cross-sectional view 120a-1 the showing a cross section of the
transm sswororyoseigst pattern substrate 120a i s shown i nPETIKR2010/q98228. [ 64]
Referring to enlarged cross-sectional view 120a-1, the transmi ssion circuit
pattern substrate 120a is constituted by a first ground | ayer 120-1 nmade of
a netal l'i c matagsrhidbiof diragppeteridudb@ate $2Qeny adeeyndig®dhd lageif 120st faiti el ectric
| ayer 120-2, andda transm ssion circuit pattern layer 120-3 with the
dielectric | &&"“M$0-2. [65] A transnission circuit cover substrate

enl ar géf7lcr ossA®entingpahe vicewdipd@nehna 110 ambtire sisadilai hetiiantepoasellla,

substrate 12%}@%‘?9@&‘10‘1%@'\&&&% ﬁ’ﬂs%ﬁét%%%drlg}'rgrtmeqtéf%@trﬁﬂﬁﬁgsi(ﬂlt e 120a

is shown in a [ ower transm ssion circuit cover
substrate enlcafa@éﬁat@r%ﬂns%t@tl Bnal reg/uléwnmmés B plupbuny Weldmgds e agithecui t
cover substr afefiid@@Ritod. constituted by a second dielectric |ayer 120-2

contacting the transm ssio ircuit tt yer. 0-3 of th
2012/ 03990 3pCH] i@/“é@%éﬁ%ﬁ? i B s %&‘}iﬂfﬂ%g ]t“é?‘lﬁe%flfﬁip}%tlé\%zoa
and a second 1gmlandl 108y e ed@Dasterhbled gy foumdinn@gle] @ PPACC diadiangshowihh# icr 0SS

di pol e antenng 110 ﬁ@d t i f . X antennas 10l1a, 101b, 101lc, and
101d are wel 3@%“’%%1 eﬁ?ﬁ}s%u‘g?f(’)%e%s rﬂi/egﬁ)e!l% 1 of the transm ssion circuit

pat t er 16%lubst rlidedran@@msian ciregtifeyer pytstrigd28b isfspinabtodim the fatidagbrasked 3@ as
the wel ding r’f‘ﬁt‘: hQdler b 88T lfB@ ﬁeefsserﬁmgd %] é)]%ﬁ‘awlz[t)gllsﬁ il?d?tsﬁm tdOmand nblae

quadrifilar helix antennas 101la, are each assenbled t
form an angl én¥mshogn) far Eﬂsg?gr%w@h%m@bpka dish mpphnfarpedpas comermfdhe 4 wi| |

be descri bed faglkobtace® IR0 MnetfecRs BiasRétAB0GY SehietdllyGRURIOf 9H REIiAte rddétipal] S
assenbl ed to,the fe der g)ﬁacket 130. The feeder gr acket 130 is assenbled to

a parabol a diPh'(Rb méﬁ% j€©For this, a hole (not shown) for fastening
wi t h t h@0Jpar ab®leaepligtcireait cheerfsobstade hﬁtOba:onmr:tim’ thefothen suifeedé theeadket 130.

The feeder bﬁ:) %tht 13%31?9.% 129%8%‘11?& th bHR&% o?h{eaf@ec?ek HFQcE%i”Ptﬁa%.%éfgbgn Piuid S

not Ilmtedt tion circuit cover
cont acting tﬁeV@tSH@framrﬂag@d @‘DSSt fﬁ?étl@@éd@f"v bckgowiaga crosasesdappetheont o

the bottom ofedefod SRAG coREATKE ard BEL B ShAGERT 4 RRVef biu® Uk dfe?iRY 86 th%u bstrate

enl arged cross-sectional view 140b-1 show ng a cross section of
enlarged cross-sectional view 140b-1, the reception circuit cover substrate 140b is con-

stituted by a third ground layer 140-2 made of a metallic material (the copper plate is
generally used) and a third dielectric layer 140-1 coated on the third ground layer
140-2'.

[71] A reception circuit pattern substrate enlarged cross-sectional view 140a-1 for a
reception circuit pattern substrate 140a assembled to the reception circuit cover
substrate is shown in a lower part. Referring to the transmission circuit cover substrate
enlarged cross-sectional view 140a-1, the reception circuit pattern substrate 140a is
constituted by a fourth ground layer 140-1 made of a metallic material (a copper plate
is generally used), a fourth dielectric layer 140-2, and a reception circuit pattern layer
140-3 with the dielectric layer 140-2.

[72] Of course, the transmission circuit pattern layer 120-3 and the reception circuit
pattern layer 140-3 are different from each other in circuit wiring, but commonly have
four phase shift circuit patterns (not shown) for phase shift. For understanding, a rear
surface and a front surface of the transmission circuit pattern substrate 120a are shown
in FIGS. 6 and 7. FIGS. 6 and 7 will be described below.

[73] Referring back to FIG. 3, a pressing bracket 150 for press-fixing the reception circuit
pattern substrate 140a and the reception circuit cover substrate 140b to the feeder
bracket is assembled. Of course, round-head screws 121a to 121d and nuts 150a to

150d are used to fixe and fasten the transmission circuit pattern substrate 120a, the



reception circuit cover substrate 140bgs shown in a lower part. Referring
to the enlarged cross-sectional view 140b-1, the reception circuit cover
subst r at ew0401t2/058398onstituted by a third ground | ayer 120TXReAat0823a
netallic material (the copper plate is generally used) and a third
dielectric layer 140-1 coated on the third ground | ayer 140-2'. [71]A
reception ci mh@uérhisgiah tRcuit Svbsiubatrate @ DO Hgefdeddr@sske €30, Aratceptioncitdia- 1

for a reception circuit ttern substrate 140a ass d to,the reception
it cui tcoverShaubTHla1 PR LRGP bt bR PIREEPAR hEirp eiEE
t ransm ssi on beicketi 0. Howeversulpsjustdpeuslersagled: ardabs peeottimrationisewt 140a- 1,

the recepti Oﬁﬁfﬁ%ﬁqgwsgg@t—r?ﬁ@Qu&hﬁ%%%ﬁ&ﬁ@a&f@@mﬁné ELQRENE U dhONkAmbPYEt
ground | ayer -1 nade of a netallic materia %a copper plate i1s generally
used), a foumdl.di el ectric layer 140-2, and a reception circuit pattern

layer }49- 3 Wirabehdte 191 £loeict bitér dor&itink 4kt #anshnfRlde cife@i paern kistrate 120a
transm ssion circuit pattern | aéer 20-3 2{)@ tFelE{ﬁeCc?ptbl OE Cll rcult pattern
| ayer 140-3 APSUEiTF¢PHERCIeHEPAEHLHOSEHE A 4PhwiED the fiepdahibrackg, 130 date nly
have four phasectsvédn amidreads of thafdsehas 13noto E3ldwing adsembletias eheshunkissioar
under st andi n rear r n front..sur.face qof th ra 1 SSi on
orourt et ¢ Sirey bR SHAEG 280 Pk b0 b GBSl D HIERE 81 00
wi || be descrpistidelyefhohe hagjeret Blartprigldbackmi-oegid Gablghavinglwssigma) abd/ack et
150 for pr es?b%gjoggistuggd_r eception circuit pattern substrate 140a and the

reception circuit cover substrate 140b to the feeder bracket is assenbl ed.
O couddd, rodid- héin SEsBNPeIPEE ey 1A PHa AHeroRaicgna isder 1§) fospavids kandsed t o

2015/ 057293Pe KEBB1s ?“"5(‘;?%@“"%&““ S 2 bstrat e 120b, t
ransm ssi on CIlrcul cover u rate , e

focder T boketkeIGHnE (hBRY d By On T Er Pt Lo UG SBEHEdY Rabbron e

recepti on ci feadet bipeltet éBtasdithstpiat €l 11404FIG1] of e qowrsipaigalte@aekid i450.

However, it i.8 ] ] i . i P i t

i ted o acoudfl ¥ nf BRELADILAANG G B ae T0: LA BOnR 10

li ke may be @9edf covusp, Rarstsppaificallys ransmyssi@neirqugrpatiomét PhlG. 3¢ etched

transm ssi on gl E)%Brﬁedoéﬁ &@E[htéﬂh%@?ﬁl%%%@lﬁ@d d8e LERERLIION citd iCbkibrn
pattern substrate 140a with the feeder bracket 130 interposed therebetween

and ends of tHBURESHPAers 131a to 131d are assenbled to the transm ssion

Ci rcui ff7pat t erfureh &élﬁ;afeﬁeiizfa{gaanmdai @ artecepd hreAr@hgeeitirt the &hﬁ@lﬁi@siéﬁglbﬂ rate

140a, respectively. As t eners 131 0 131 1 - I eqi abl e

naving +ow SEBHGH Vi i Babarof RSkt @ di e e s E5E TR0, 1o

perspective JBédv Weldagmotnte 260 @wrid0b esddrowiGn ffiE. 4 (i erseathd helecor di ng to

an preferred gnRodi MeM,.0101LO 1W18§ge“ﬁxéd’h‘ﬁﬁ%]!e}%ted[b?r%e ﬁ%ﬁﬁélh& e[h?erﬁl FIG 4,
als e feede

the transm ssion circuit pattern substrate ald ont r
bracket 130 &wRPAhE0gjand ghe(seqans hpfixppennayuppprttl§gb.cr oss di pol e ant enna 110

i's connegt ed qrfi@et APolveARSIRIROOROFT SupplyiRabdvRrio eflik 2R iviRO antdlinas _
regul ar interyals of 90, Oh ourse, nore. specificall trans S?I on circuit
pattern (111 1§ 219 ]éld?,ﬁ 83 ﬁ‘iﬂn Hivdragamiseion &4 Wk PFE E?th é%‘i@%’é il G 3)
i's wel ded t o pblver feedergndtshoen) diaresuhd trpahtision drhitsnaiiatet 206a afd/ F0bFudt her
hel i x recei v|tﬁlegreggtt%?1?%?%i}g‘§)gggt§% %%)(}a?an%rl%fp@.r ranged on the transm ssions

circuit pattern SLHJS ' ' nterval's of 90 and wel ded to the
f ast end7¥l 131& 1606 i34 diagigl shomgngpoiaat surk@oaf thedrap@dbysian eirstopaiteim FI G 4.

O course, t j LVi t o) i 3
Support od by Tritale PORSRELY LGICARL RORAM, (. b0 bl Bicork 530 dotillng he

ant enna suppdftix agoma uppprtEiepad 10gb -+ 3138 dRFeqOPPRigt 2 HbYHGW SIRHEYI ng
power to theghelfbrastesies Henguanh@anagewk02aa to124Qld AIS. 3 nstal JieBolg 20 e

o oo G RS 08 LA N R B S50 (11,

reception ci mansmissobsircdt @yveiddatrand20kl@beach other. Further, phase shift circuit
pattern grooves 600 to 603 for connecting a phase shift circuit pattern (not shown) and
the cross dipole antenna 110 are formed. The phase shift circuit pattern grooves 600 to
603 are formed at intervals 90° in order to implement the circularly polarized wave.

[80] Further, the phase shift circuit pattern groove 600 to 603 are connected with the



[79] FIG 6 is a diagramshow ng a reaggpsurface of the transm ssion circuit
pattern substrate 120a shown in FIG 3. Referring to fig. 6, a support
groove 5380f20r2/057398ng t he heli x antenna supports 100a aRdTHXW100f8RBG 3 as
t he copper plate, a screw groove 610 for fastening the round-head screws
121a to 121d of FIG 3, and a via hol3 620 for connecting grounds of the
transm StS) ion fé‘ddﬁrﬁglhdttjwﬁl&tﬁl@dkrdlsgrﬁﬁﬁdfalﬁeetrﬂrﬁﬁﬂssﬁﬁhd:nfchﬂ pﬁﬁ}ﬁ’ﬁ&ﬂbﬁl&t@moalah@w t
cover substrate. 120 t.her t her. e shift circuit pattern

gr ooves 600 t?}b 155 n?B?tWOE%ﬁféS?dWéraglﬁ ggné%Fﬁlaf:l rcuit pattern (not shown)
and t hé8tlr oss Riifgoing taht@rihan tht Geealire riemwmé(d;)loéklmagrhmsen sipuf enic7Qc ui t
pattern groo 3, areqf 1 | ement
the circul ar ?{fﬁl ﬁfﬁg“ agg a§1 fal a?%‘gﬁgur%taﬁlh?ﬁlg fﬁﬂ‘ggrenltzm?gﬁ%uhﬂ%mép
pattern gr oomneb@nﬁ)@tt@b@tcaﬁhé stepAnBRYIERE Wit RO FﬂeX/ #0d ¥igfting a phase to 0 and
2012/ 057393 P@%«ﬁem@{g(aaﬁcaa@bﬁ@egdmng7mm)hu@g aiuHuRarAmpakisct dfied

PR SN R R S
net wor k bl oc krllﬁiltetg:litﬁhpha%shlftﬁﬂlfromrthé sig0fl disibidtinigng phasd- gﬁﬁingxmltal@lt@ Nl
di stributing 4amf11r£ l%?@l c?etfaylﬁrﬁl 1?195’84@ c%elzzy]l‘l?gzt ! %%%rnl ]th%tPBgtea X/%Itg @64 a’égéo%ﬁ“t ted

into the S|gna? I'np a phase to
180, a first sgng]nhistrlumsltglllrbu't'i‘i(h@stuhumng?@e siginglt ¥/2 Idutmhvgedaar@ phisd-ghifted and

phase- shi fteqlro% 91@%1 n)éf c%s&lguﬁﬂéan@plﬁg&%ﬂmg'&wIOCH) M LEYE §09nl Hohal 7 50
dlstrlbutlngt e si distrib an hase-shifted fromt e signal

di stributing aﬁywﬁa@é 7§H|dP}£aD’H’@ thepignag dep tilyitsg tog/4 éP?(? rst signal del aying

gnl t 7;;92 del aywns tHifle s‘éb@{&iaﬂattdtrﬂ%ﬁgtb ubednh&tod verk€enIBe figst Si%ﬁ@lﬁﬂstﬁbﬁﬂ@
i stributing uni

ohase. shi f e o i0uds e e D OB Coued iy RIS BA: ito (o

x/ 4, and a seeond laiggnbl co@leated igtwieh the/thidt siglhaaxdellagmgmm@@ rad tiehi sstaeridout ed

the first o ghafehelientshpl PorfhSPROBE a1 Efrlop SO fouhs pSAIRIGLAEL P, hoe"
10la is corrp&@chwlbytvsqmlthfem@mrhﬁglaalfdmt@hutmgtméﬁﬁO|aed1§teﬁhlzii qugshisbemed

bet ween t he fah{eﬁﬁa f(blﬁlrl§-l:0r9?i1§6{\l'é?}gla'r'g'ﬂrttha%@thﬁﬁ%a&é}ﬁ 1&RePNS c%@teﬁ%@%n
antenna 101b | engt ourse fourth pattern | ength L4

connect ed beﬁ%%ﬁoq%%g@ééelﬁwng.uaﬁaﬁoap%fhe.fswl? Adpdiheme aprenigl HASYEhi r d

quad schene aseetno)/401c is conparatively larger than a third pattern
| ength [gﬂ connect.ed b

cor d Si I uni t, .Z50 ar
fouct n g ook AR SR RGBS SR e Ty R B G Y RSt ARCTIC ., |
wi dt h f or ned thenfitshegisil gmahblmlmgtumtﬂam thg sevodd pllgaslehshbtmrlmgnm’/rﬁOt th?Iﬁ$t t he

first signal g %‘nﬁltc[e'l tm tanc?&g’segt?ﬂig S g@%ﬁﬁhgﬂﬁik 780 &lik 'tﬁ%%\'é%gof{mfi t

730, the firs aylng uni t econd si gnal | ayl ng
unit 750 is IHN ﬂHﬁge of 0.3 mMm 0.1 nw1 [ 84] By such a feeding network

st ' uct 154, in Bwﬁcgqqa%@@mfmt@?a@@ %Qﬂeamh@ SRR Hidnad ﬁnlaycopg(lj@r 2 ed
schene transm s rec 1on 10Qrne ar e
avai l able. [88 ‘ﬁ‘?ﬁ}ép{%’f E‘?rflﬁﬁa’i‘%mésé‘?ri ﬁ‘&iff’ﬁ?}) g?%%?n i gn88 1§07

el ect r omagnetind 2Warwee seylableent i ng a tenporal change of the direction of a

.St at e i?ﬁer Vedl"hcfi: ﬂ%?arfz%%ttl fg%eﬁ'n B}'(\)%VE 8{' gn glegt? rﬁp%n ic ggvey re }ezsgnt Jhat is,

in bri t he poltari Ton IEANns t ion o e type
of the polar |t62fembr@}ap\hengesofdhaéls¢q‘uoed>faﬁta@ (dosmwnééﬁpqndmglma adip Wt@)and@ve and

a circularl YCQHib%fah%é‘y" si(zQpihaW?sVﬁx bﬂie@ﬁthe ?@Taﬁkﬁlontrﬁ&ng‘tﬂer ArRNbeBN@e kagder 10
for a wi de band accor di refer nmbodi mrent of the present

n
i nvention us@§Ve h“éhectb’P‘?:if the P9laﬁé¢<gWF‘?e‘§ clgavified fa dipgasly] Pa%lweéélk%»w@d wave
represents aamqur@ﬁlaMpﬁﬂan%ﬂ (@Pg(;\ta&/bc field rot ates on an oscillati on

G rcul POk racd A i Femanking frdel Fora St bR SeStinidb e P el b,
11871Furt her botinent afitho pravi@ iacanaoa usg th@c:ltdwarprr;&ﬂmzed ovasaDhdi aientarlgf t he
present 11 Ma%%t?(ng§ %Bgépg% 5@24%' gf Q/Rﬁﬁ 2R electric field rotates on an oscillation

plane and has a constant size and which is irradiated while forming a circular trace and

is generally used in a satellite broadcasting scheme.

[87] Further, the radio wave according to the preferred embodiment of the present



invention is irradiated while formng @;sine wave by the unit of 360. The
position of a waveformon a sine-wave curve is referred to as a phase.
However, woeoxyisra®3of the sine wave may be di spl ayed asP8GXK28y0sR3val ue
of X(wavel ength) depending on a frequency nmay be obtained in accordance
with the foll ow ng equation and the I ength of the wavel ength X neans the

| ength of a shwvativ@isdrrodiaedeviiydbeniadaWjneatavelte the esiuendsoe. TaS)dskpualfiaon 11
[89] = - [90&Mhe%p C represents 3x1%§n1 Qd f represents the freg &pcy.
[91]90' may b& oINS Y THY8V S5 H b * Fﬁg BT HOVEE5 PR Y e B &f erred
enbodi nent ofinelveavpmeyertdispayedtas 300 (218. Alvelwa of A(vRIvEBngh) degendinganphase
difference o i | @Yoy . of
FIG o That oarered AR b nGRe A lndh R BCH N HRe clion dRE R YT
and 270 are pheovpwiangty baepesythe fangth efipesing waed ofdingcy¢lp (1340 yatdhel figweesey.
shiftinggunit [Edatichhg first signal dis- tributing unit 720, the second
signal distributing unit 730, the first signal delaying unit 740, and the
second | #bnal delaxfng unit 750 are patterned on the surface of the
transmi ssi on chreuirt pattern substrate 120a of FIG 3. [94]OF course, in

the preferred enbodinent of the present invention, the rear surface an the
front surface of the transmi ssion circuit pattern substrate 120a of FIG 3

are showl in PITSE, cECRIAY™S PHNMEAS! FpspscaloMalé@I'SAd t he front surface of
the regepti on WrPmaYbE cpdictted mts Masdynaig B4lkboefl. FIG 3 are configured

P RS PReROE S e ST SeAPER £ ot r1
3 perform ri ghtsehbificrenderaW0as gpeh ar exatof dour PRACRYO(R AL 10, arelc@3tafdiGebr cui t
(Lrc) - Furt nag SaeAdOR FoumEn, fIOLKI Ll J0ds0. M R RMVURR ("
rotati hgPlcl oc Kkl 8us, thihedgnal dissiusiae 9nd ehaseghitisgipyt ¥ K de finpugem dlis20b
perform the RBiGRin3AAitA20, the &l QEn6l distHbhtifulst 73 @R first signal delaying unit
740, and the second signal delaying unit 750 are patterned on the surface of the
transmission circuit pattern substrate 120a of FIG. 3.
[94] Of course, in the preferred embodiment of the present invention, the rear surface an
the front surface of the transmission circuit pattern substrate 120a of FIG. 3 are shown
in FIGS. 6 and 7, but the rear surface and the front surface of the reception circuit
pattern substrate 140b of FIG. 3 are configured similarly as the transmission circuit
pattern substrate 120a.
[95] Accordingly, the transmission circuit substrates 120a and 120b of FIG. 3 perform
right hand circular polarization (RHCP) and the reception circuit substrates 140a and
140b of FIG. 3 perform left hand circular polarization (LHCP). Further, since the
circularly polarized wave is irradiated while rotating clockwise, the transmission
circuit substrates 120a and 120b perform the RHCP and the reception circuit substrates
140a and 140b of FIG. 3 have a phase difference of 270 from the reception circuit
substrates 120a and 120b of FIG. 3. Accordingly, since the circularly polarized wave is
irradiated while rotating counterclockwise, the reception circuit substrates 140a and
140b of FIG. 3 perform the LHCP.
[96] FIG. 8 shows a fastening structure of connecting the transmission circuit pattern
substrate 120a and the reception circuit pattern substrate 140a by using a semi-rigid
fastening structure 131a according to an preferred embodiment of the present
invention. Referring to FIG. &, the first cross dipole antenna 110a is welded to the first
cross dipole antenna feeding point 5 formed on the transmission circuit pattern 120-3

of the transmission circuit pattern substrate 120a and the first quad scheme antenna



140a and 140b of FIG 3 have a phase difference of 270 fromthe reception
circuit substrates 120a and 120b of FIG 3. Accordingly, since the

ci rcul ar lwopel2asi®ed wave is irradiated while rotati ng ®OUKR0U/M8IM Se,
the reception circuit substrates 140a and 140b of FIG 3 performthe LHCP.
[96] FIG 8 shows a fastening structure of connecting the transm ssion
circuit patteaon Bubsihdctddeo 1OfrsaqehdtsoRerh€ g pinadBeding poiht 1 patie@ion tsdbstrat e

oreferted entisapiighti gt Refls IrLSaaD S Aok didt By PERGP U B e
first cross dhipokse, hntfiesigaad ddamesinteahad tedding poing 1fand she Grsbgsddichohe ant enna
feedi ng poi manénﬁé’[(ﬁ%daré’é‘xt&ﬁﬁ%u%Ea%fé%@& By E%ggdﬁ'”f)c%’ﬁa&)e@?%rﬁﬁﬁﬁd]i%g aA ﬁfa%a'ﬂ?

transm ssion circult a rst

antenna 12 v@\zmgzt/1@mwgmcﬁiﬂ(rézémrémgmQlelfa_s_tagrpl@dclémrelégeldofttbet he first

quad schenme anRhaRdoh eREliiNghtRA] Albstkatt 0OEhdARe FhRth B6@RE Thed 140! lcéﬂ the pattern
| ayer 140-3 of the reception c rcw L‘&)Datt ubstCtrhate 148tthe case,

the first qué‘éFeBE%ﬂécuétrﬁaétﬁWaf‘ AFOF ‘Pndfaé‘hﬂ Heheriap hene
antenna 10la sdtemeeaﬂt@rnaa[)llgnsf\@adi@jmdmbyid oS thegemi-TiRid ls?i‘lammnsemfadelajiﬂmb 131a.

A di agram show in FIG 4. Accordingly, the first ground
| ayer 120- g]erttg%%untdla)Zeéﬁ‘?g\gron circuit pattern substrate 120a and the

fourt h [§7lo u nd Hlgy8shawa faswhinghguewmeptdigatle forpeitingrhe trenymmisubs tiratie 140a
are bonded t %a&é}ﬁ Rui e 12@)@%& H‘?e tEbdpeibn %‘é\ﬂt ﬁeﬁi&%b@ﬂi’&t@ A, BPIans 5 viel ded

to an end of the sem-rigid la on one surface of the first gro nd | ayer
120-1. [97] lhqu 908 ageyRmE0 ﬁ%h%rmrﬁ@r@@ eReedimenbet e pesentyneHpRct i ng t he

transm ssi on Refdrilg to FIQ} e tsubaiskioh @1r&ﬁ@9at@ﬁdsﬂﬂ§ﬁaté agePindiie ¢ddeptidd
pattern substrat.e 140a %{ Jé $g @1 via hole 900 a%ccor {1480 anot her
preferred enSHIHRHIEBIYPH EORICSCRUShT T PREE P ﬁ% I Eogiecieg)
t ransm ssi on teedchuithier pabtghr thesmd)]srﬂe 20@ AOaligriy théérst goepicheme anteand t

pa e yergh0i el PR LR ELECH BBLLALR. SBRLIRS TR e
quad schene &ycehdkl10fieowsm Hbfé?CW@Iad@dWIﬂ@) thersehemgisheown ind” I@e?ﬂ p@‘ﬁogn@nc;s la on

one surface ofayteictdfopite iR @Y 8hteténde inFanSRUERR anll E’ec%ﬁﬁ&{ glance with
the schene shown in FIG 9, performance may be deteriorated due to nutual

i nt er f er ence SPAPRiE e 1B Foesien mebepring ﬂaesse%r?@é# edl ageetiibeddn Efarfect i on

met hoFI (98] n\gljm tthe. $@§hmﬁslﬁlldia111§ﬂeamdﬂﬁﬁ{ thBeglicionantdniza f&_dg][ ﬁﬁﬂorwv&ie wq;s hows an
exanpl e in | C .de. pa ccor n

Cha ot err odcaiih o e A0 SRRRAEERT Ko Biob et PRA QS S 0
di sh. Ref erridisg. Refefing to10G. 1heheaingaro aauanmrﬁeaddrd@demsmﬂed en ihegagdbokdlign t he
par abol a di Sfigé@%co se%&“ﬂﬁﬁ foﬁl%ﬁlgfg)&{ssl’%g%gé H?E)B%heél%llto t sﬂ? &y ded on

t he parabol a di sh and e sup aste eeder

bracket 130 @pd ﬁleGuPBOT&f1@9@%%?@%%%%@“&%@@%53@‘éféﬂ@r 3P®the[r91§10 In the

preferred enﬁqg@mgjtan@ﬁngﬂé@d@qgsent invention, the reception circuit
substr é&s 12Qa and Fl G re coup Iedto uadri.filar helix

ant ennag’101a, 0 {E1R5e eirﬁgémfba ?%t%SPrqﬁF%m‘f?“PBP L%Eﬁé HBFILCHY Splpsgrates
t ransm ssi on 1204 and 120buWSIGas e cbdﬁladandlem%nfﬁhr Id11. anﬁ:naael(ﬁ(aulibl@d to the

cross dipole lgﬂ% anig %&‘gfnlgl%{ 3tf{)r?re e tlo%la?la thel_{?é’\rﬁm ss on (:1 ﬁ El??ra%eil}% aeglr%cf on

is not limte here sm ssion CII‘CUI a and
140b of FI G 130pEFbupiredoupted trghqurast dippleantened i 10 %mttr@mmlssm_mﬁ)wq@n,b

101c, and 10}d ﬂESCII:l{ fﬁ'vefﬁldcnqg nbf l?rﬂﬁéﬂ ﬁ%feﬁparﬁﬂﬂe thRhiSGEPE QR ﬁbgtﬁh'ést 140a
substrates 1202 and 120b of FI G are cau to the cross dipol e antenna

110 for recepti b phldH). 3I3EF‘r %qv@}ed tp ﬁhet%’é‘dBF ijof @?lﬂ’éépt‘éﬁﬁ%élph%rl@“bfloﬂ%@nd
present i nvenyi@bt FIERNI3Yrof fienseidissisit wdeth@fecbﬂst@)rmi@drﬂsﬁlbdt@fes heba ¥nanteduIa is
shown and dei@{] ged but dl s.not lim t erlgbg and the present invention
can be applied’t 6ESEHP &%Qﬁfﬁoﬁfglﬂo IEFPEON S quadri fil ar spiral
ant ennd]0@End tHuethet, kethe piSenéd aﬁﬂﬁl%ﬂﬁﬁ?ﬁ@%k@lﬁ? Ve DB ARG the structure of
the quadrifilar helix antenna is shown and described, but is not limited thereto and the
present invention can be applied to even a quadruple inverted F antenna, a quadrifilar

spiral antenna, and the like.



Claims A mcro w deband antenna feeder j;gconprising: a quad scheme antenna,
and a cross dipole antenna installed orthogonal to the quad schene antenna
and i rradvaetoregysgigsrent distribution orthogonal to curr®oi/KR2010G082281 on
irradiated fromthe quad schene antenna. The micro wi deb and antenna feeder
of claiml1, further conprising: a transmssion circuit substrate coupled to
t he gquad schene antenna or the crosgygb@ﬁgﬁeantenna; and a reception
circuit substrate coupled to the qu antenna or the cross dipole
ant ennagiapignei n bot h tx ans@iwigkmdanenhL LR Smpaigls neet wi deband
circularly polarized characteristics. The mcro w deband antenna feeder of
claim 2, wherein the qua#2€SRERE AEWNA%Dr the cross dipole antenna share
the sanme transm ssi on/ regegtdipsle hoehs andllspatgasalan ttrsgadbtiethdmtanal a

di sh. The m cro w deband ;anf enna feedgr of, glaig$2 Wﬂereintkgq. —
transnission circuit subStHATaITHELSEOFHAL QRSN e el FUR oy K
substrate and a transnisdiawd frim theiquad eshemesmbsina.at e and the reception

cir cui yepghoyrate i ncl unRsy Ry GREBLAPIGI: Gder BAULE! 1 AHRG!GH-AsAR] 3
reception circuit cover substrate, wherein the transmssion circuit pattern
substrate and the receptrgnmssiasiicuis aelsdiale couplst fathe quad pehgae agteany Ak
inputting unit; a signahe gioss dipbltanR@nan@dphase shifting unit distributing
a signal generated fromthe signal. inputting unit _and shifting a phase; a
Second si gnal di stri butl ERIRPEIAHSHRBE CRPIERLD B ghiad SCFBE AshrEe B
phase-shifted fromthe sogripolemseniabuti ng and phase shifting unit to a
plurality of predeterm . ; Lr I | ayi unit

del aying the distribute %ﬁ@%%ﬁQ§%g§%¥§%g@3§%§ﬁ§§n?%9%?%§f3?%%% ange any
one of the plurality ofcifculagly pakigized chasactenistics.d pr edet ermi ned angle; and a
second 81 gRa del ayi ng Rl hickh&idbatd z_hﬁéﬂn%%&i@goméi%‘?zﬁsbﬁéréiﬁ‘%’he’s('fpﬂtﬁm In

order to change any one of the plurality of second angles to a fourth
pr edet er ni ned” angl e. scheme antenna or the cross dipole antenna share the same

transmission/reception focus and space as an assembled parabola dish.
[Claim 4] The micro wideband antenna feeder of claim 2, wherein the
transmission circuit substrate includes a transmission circuit pattern
substrate and a transmission circuit cover substrate and the reception
circuit substrate includes a reception circuit pattern substrate and a
reception circuit cover substrate,
wherein the transmission circuit pattern substrate and the reception
circuit pattern substrate include:
a signal inputting unit;
a signal distributing and phase shifting unit distributing a signal
generated from the signal inputting unit and shifting a phase;
a second signal distributing unit distributing the signal distributed and
phase-shifted from the signal distributing and phase shifting unit to a
plurality of predetermined second angles;
a first signal delaying unit delaying the distributed and phase-shifted
signal in order to change any one of the plurality of first angles to a
third predetermined angle; and
a second signal delaying unit the distributed and phase-shifted signal in
order to change any one of the plurality of second angles to a fourth
predetermined angle.
[Claim 5] The micro wideband antenna feeder of claim 2, wherein pattern widths

of the signal distributing and phase shifting unit, the first signal dis-



The mcro w deband antenna feeder of chaim2, wherein pattern widths of the
signal distributing and phase shifting unit, the first signal dis- 14 WO
2012/ 0573908RCI/4sRPG10/ 008223 tri buting unit, the secondP€TgRI10AI08228i but i ng
unit, the first signal delaying unit, and the second signal delaying unit
are in the range of 0.2 to 0.4 mm [C aim6]The mcro w deband antenna
feeder of claimb5, whergbatig @it tiersacorgidal ofstribaring ahit,NPe tike siizhslst si gnal

distributing unit or the,second sigpal distributing unit and_.one of the

quad schere ant ennas i Sekbrretehand PEedRasrdt deeng it B T aRIGed ofg Tt he

first signal delaying uh?to@dnihe second signal delaying unit and the other

one of Epgmqyad scheme ALGRARS . LRaGh Redlefor LTS Mifdhéy B Gl deband
eeder, ad s t r ||3)o

ant enn conprising: a quad schene antenna; a Cross e antenna
instal | ed orthogonal tdetgieoferimestditethe sy sienpdigHBuGRHY HH| ttheigecend r ent

di stribution orthogonalgif GufiTHaRhe Ghishid Bk bfQRe biidieSh@hetnibhiRRd diefefad
schene ant enna, a transtm ssion circuit _ subst ratﬁ

oupl eth§ t he quad, schene
antenna or the cross diFdneé Paieddength of cupegingd e@fsfg‘&f"l‘ D& Wupl ed
to the quad schene ant eloadofigiahdelayiag sanidipdthe it enaaf thardadsdhasieeni ng

unit connecting the recepti {l\jgi Lt, ,substrate and the transm ssion
circuit substrate. [ aaﬁl%%% eagﬁ%glrho}‘/%\;i deband antenna feeder of claim?7,

wher ei nCla® 7 r ansmi ssi oh mufnocwidebagdigtenna éeeilerc ferdpessieg:t r ansni ssion circuit
pattern substrate and a, {[,aRSHESSiREhGI rcuit cover substrate and the
reception circuit substrate includes a reception circuit pattern substrate
and a reception circuit® &8velipdgpaiepna istaBegorthngopalde disi igd seheme atgpna

sem -rigid cabl e whi ch gytigidalilyceRIN@stHutiBeolthcdaAl t6 TuABNtGidthbitlonPat t ern
substrate and the receptyon Gl HelquBd et SHRSL ate:

a transmission circuit substrate coupled to the quad scheme antenna or

the cross dipole antenna;

a reception circuit substrate coupled to the quad scheme antenna or the

cross dipole antenna; and

a fastening unit connecting the reception circuit substrate and the

transmission circuit substrate.

[Claim 8] The micro wideband antenna feeder of claim 7, wherein the
transmission circuit substrate includes a transmission circuit pattern
substrate and a transmission circuit cover substrate and the reception
circuit substrate includes a reception circuit pattern substrate and a
reception circuit cover substrate, and
the fastening unit is a semi-rigid cable which externally connects the
transmission circuit pattern substrate and the reception circuit pattern
substrate.

[Claim 9] The micro wideband antenna feeder of claim 7, wherein the
transmission circuit substrate includes a transmission circuit pattern
substrate and a transmission circuit cover substrate and the reception
circuit substrate includes a reception circuit pattern substrate and a
reception circuit cover substrate, and
the fastening unit connects the transmission circuit pattern substrate and
the reception circuit pattern substrate through a via hole therein.

[Claim 10] The micro wideband antenna feeder of any one of claims 1 to 7,
wherein the quad scheme antenna is any one of a quadrifilar helix

antenna, a quadruple inverted F antenna, and a quadrfilar spiral



[Claim9] The mcro w deband antenna fegger of claim7, wherein the

transm ssion circuit substrate includes a transm ssion circuit pattern
subst r at evard12zp5r3%9ansm ssi on circuit cover substrate an®#CTHRR20B®R1I230N
circuit substrate includes a reception circuit pattern substrate and a
reception circuit cover substrate, and the fastening unit connects the
transm ssion circuit paintemnn substrate and the reception circuit pattern
substrate through a via hole therein. [Caim10] The m cro wi deband ant enna
feeder of any one of clains 1 to 7, wherein the quad schene antenna is any
one of a quadrifilar helix antenna, a quadruple inverted F antenna, and a
quadrfilar spiral 15 WD 2012/ 057393PCT/ KR2010/ 008223 ant enna.



