1 Description Title of Invention: MICRO ANTENNA FEEDER FOR WIDE BAND Technical Field [I][The
present invention relates to a micro antenna feeder for a wide band. More par- ticularly, the present
invention a micro antenna feeder for a wide band in which a quad type antenna and a cross dipole
antenna are coupled to each other. [2] Background Art [31In 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 (referre(])egemfpﬂlmn horn) at the position of a focus on which
radio waves is collected by being reflected on a parabola dish in l}i)rlme focus scheme or a
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the C-band uses a relatively low frequency of 3. rAT‘l% 5 GHz, the sizes of the parabola dish and the
feeder need to be increased for a high gain of a ﬁt a used for communication. [ 5Further, in order

to apply the primg {4 eaPERIgegrain scheme antennas having a

[1] The present invention relates to a micro antenna feeder for a wide band. More par-
ticularly, the present invention a micro antenna feeder for a wide band in which a quad
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



comparatively smaller size than the known antenna, she 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
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characteristics such as an axial ratio a in and interference between transmission and reception
antennas shoulc BEERTOS HHet A A T A Rhe T bR R 3] Disdosure o
Inventior fdchnical Problem [ 9 ]It is an object of the present invention to provide a micro antenna
feeder for a wideQu10@ibs ¢ PFoHdized transmitter TX and receiver RX mounted thereon at the 2
same time and having a small size while i{;ﬁlementing a circularly palarized ‘Wave,g[lo]Further, itis

another bbject of the! Bre&errdsebREm b ha 8 ESHIE B VARSI P iFe ABEL HEBARE that meets
wideband charactetstieséadmhithetransmigsicad dmeceptionibamdbides: avpitaliehwheniiemmg;coupled

with a parabola djgh.o[dSQIuiRet e RRI8 M alled orthogonal to the quad scheme antenna and it-
radiating current distribution orthogonal to current distribution irradiated from the quad
scheme antenna.

[13] Further, 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



[12] An preferred embodiment of the present inventign provides a micro wideband antenna feeder. The
micro wideband antenna feeder includes: a quad scheme antenna; and a cross dipole antenna
installed orthogonal to the quad scheme antenna and irradiating current distribution orthogonal to
current distribution irradiated from the quad scheme antenna. [13] Further, the micro wideband
antenna feeder may include: a transmission circuit substrate coupled to the quad scheme antenna or
the cross dipole &ivarmpatiin lsnedepftismescing shesirge Sl sRlaie i g eadhscisenie sigina or the
cross dipole antefutayifikdguit this tesehbodhd@bBigsionchbmheerniior baadsnpay.meet wideband
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transmission circtiitve e supstinolgraa e eeiptien iteegosabistthrdivrd rgberacraiepiio Angrétit
pattern substraterafghin geeRIRAICIFIMItIEA VR hoMBRIAIE cltEhtrulhisiears, ihalmasmissior gusyit
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and the reception circuit pattern substrate through a via hole therein.
[24] Herein, the quad scheme antenna may be any one of a quadrifilar helix antenna, a

quadruple inverted F antenna, and a quadrfilar spiral antenna.

[25]
Advantageous Effects of Invention

[26] According to preferred embodiments of the present invention, since phases 0°, 90°,
180°, and 270° can be shifted by being designed as a feeding network PCB, a circularly
polarized wave can be implemented.

[27] Further, as another effect of the present invention, since a feeder has a simple
structure and has a low gain, it is possible to minimize mutual interference.

[28] Further, as yet another effect, when being coupled with a parabola dish, wideband
characteristics in which 60% or more of a transmission/reception band is available in a
C-band band of 3.4 to 6.725 are met.

[29]
Brief Description of Drawings

[30] FIG. 1 is a current 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



wideband antenna feeder. The micro wideband antepna feeder includes: a quad scheme antenna; a
cross dipole antenna installed orthogonal to the quad scheme antenna and irradiating current
distribution orthogonal to current distribution irradiated from the quad scheme antenna; 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 rétdptidFeesiiin ESRate and the transmission circuit substrate. [2 1]Further, in the
micro widdband adtnnhifeederpitdet paspistionveineuif suhistata e ifiectictd @ fivansmidsdiendcircuit

pattern substrate,afgt@dFaRsRistifn el ehibeauat sulistiatsardiths degsption circuit substrate includes
a recepti rj:ircuit lgtfélein substEate ind a recegtion cir{:uit cover substr{ate. [}iﬁi én this.éa%e, H1e
fasteninﬁ} it may B & S&1-Fid EABE WA XSPhaly BBRSHE B8 (FSHEMd i deGiPattern
substrate and thegeidptivy cRduitioare smhadsmans ofXBE Meaentinieefastening unit may connect

the transypigsion cragitPattesmsvasi aeaanidibenteaepienisirny topatieim sabatatedigu@na via hole
therein. [24] Hereiréﬁéhe yad s her;rl}e()?ﬁ;tenna mg%ggng&;{_one of a quadrifilar helix antenna, a
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[26] Accoidihg to grEfeftdtidetisseimdiny e thEprsSERtGRichtiaRs BirtepHESHE RIeobsuBo2knd 2700
can be shifted byl beingeesigneiGas:a feeding network PCB, a circularly polarized wave can be
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structure and has a low gain, it is possible to. minimize mutual interference. [28] Further, as yet another
effect, when beir?éﬂ%%{?ﬁ?e]dz%tﬁlg‘?ﬁléﬂglf&ﬁ' dish, wideband characteristics in which 60% or more of a
transmis§idih/recedtlon $aheiis atwitaiegista@ubantchane-bh3 e drdnF@bs siven wietiit p288rBrief
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quad 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.



scheme antenna and a cross dipole antenna accordigg to an preferred embodiment of the present
invention; [3 1]JFIG. 2 is a current distribution diagram showing current distributions of a quad scheme
antenna and a cross dipole antenna according to another preferred embodiment 4 of the present
invention; [32] FIG. 3 is an exploded perspective view of a micro antenna feeder 10 for a wide band
according to an preferred embodiment of the present invention; [33] FIG. 4 is an external perspective
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of the present i”‘b‘?@é&h@é%@&QH%#&%&Q@,@QEJ%%EM&QPcémf}Qﬂents, parts, or a combination
thereof, but do not preclude the presence or addition of one or more other features,
numerals, steps, operations, components, parts, or a combination thereof.

[46] Unless indicated otherwise, it is to be understood that all the terms used in the speci-
fication including technical and scientific terms has the same meaning as those that are
understood by those who skilled in the art.

[47] It must be understood that the terms defined by the dictionary are identical with the
meaning of the context of the related art, and they should not be ideally or excessively
formally defined unless the context clearly dictate otherwise.

[48] Hereinafter, a micro antenna feeder for a wide band according to an preferred em-
bodiment of the present invention will be described in detail with reference to the ac-
companying drawings.

[49] FIG. 1 is a current distribution diagram showing current distributions of a quad
scheme antenna and a cross dipole antenna according to a preferred embodiment of the
present invention. Referring 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



Mode for the Invention [41]Although the present invegition 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 refS?BHREHORMESIRIALPEYYiRE elements. 1423Terms such as "first", "second”, etc. can
be used t6XescribEovahisusompdnehtsyduttthacomp doentsoas elipotdianitathés dhederfrzidérms
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the specification including technical and scientificterms has the same meaning as those that are
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counterclockwise direction. Of course, in FIG. 2, the current distributions 1, 2, 3, and 4
of the quad scheme antenna and current distributions 5, 6, 7, and 8 of a cross dipole
antenna are also orthogonal to each other in the same manner as FIG. 1.

[55] FIG. 3 is an exploded perspective view of a micro antenna feeder 10 for a wide band
according to a preferred embodiment of the present invention. In particular, FIG. 3
describes a case in which the quad scheme antenna described in FIG. 1 is a quadrifilar
helix antenna.

[56] Referring to FIG. 3, the micro antenna feeder 10 for a wide band includes spiral
quadrifilar helix antennas 101a, 101b, 101c, and 101d, cross-shaped helix antenna
supports 100a and 100b fixing the spiral quadrifilar helix antennas 101a, 101b, 101c,
and 101d, a cross-shaped cross dipole antenna 110 inserted into the helix antenna
supports 100a and 100b and having a transmission circuit pattern 110, transmission
circuit substrates 120a and 120b attached to the cross dipole antenna 110, a feeder
bracket 130 having one surface contacting the reception circuit substrates 120a and
120b and assembled with a parabola dish, and reception 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



1 _49JFIG. 1 is a current distribution diagram showing current distributions of a quad scheme antenna
and a cross dipole antenna according to a preferred embodiment of the present invention. Referring 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 gﬁad scheme antenna and a second cross dipole antenna are
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antennas 101a tans&tetlohel@dficedfiguhedholatside. FIG. 4 will be described below. [53] Therefore, as

shown in&i. 4, Smféﬁhﬁe%{lﬁﬁﬂhﬂiﬂﬁﬁﬁi'%éﬂné’s BHrndd ef thecquad ﬁﬁr&ﬁﬂ’@a@wﬁmﬁlﬁiaﬁ@ the

current dlstrlbutlons 5 6 z nd 8 arﬁ8rtho to each other i’nclllftuah Henc% twee
ac 0lé antenna 1S 1NS€E 1nt0 an assemb 0C €18, 0 11ar
transmission an recep on 'may be minimize as aresult,"an’iso ation aracterls g% hhafced. [54]

FIG. 2 is a curremicHisamerisg BﬁH@rd@ﬂbh&hW&@d@lﬁ df@ﬁl@ﬁﬂﬁéﬁ@@f%@é@%éh@h?é gieteria and a
cross dipole ant@mpea@@tﬁén@t@@m@me&mafeprga@@mmdimaea@iqthﬁlpp@@em invention Referring to

FIG. 2, u h['ér‘ﬁe FIG.inFIG. d?pﬁggﬁtéﬁ%g}}%@t&ﬁﬁ g%%‘t’ﬂ@ PO élt is 4 01} ‘}%%’Yﬁ%r o the

quad SC e antennas are-conrigured a rren utions 1 scheme
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is a quadrifilar helixlditthag. JebiRateieity ﬂ@am@;s:smhelmmt@am@m@ﬁ@e@e}m fbrzghgidie band
includes spiral  FIG. 6, a rear surface of the transmission circuit pattern substrate 120a is shown.
Further, in FIG. 7, a block diagram of a feeding network of the transmission circuit
pattern substrate 120a is shown. FIGS. 6 and 7 will be described below.
[63] Referring back to FIG. 3, a transmission circuit pattern substrate enlarged cross-
sectional view 120a-1 the showing a cross section of the transmission circuit pattern
substrate 120a is shown in a lower part.
[64] Referring to enlarged cross-sectional view 120a-1, the transmission circuit pattern
substrate 120a is constituted by a first ground layer 120-1 made of a metallic material
(a copper plate is generally used), a first dielectric layer 120-2, and a transmission
circuit pattern layer 120-3 with the dielectric layer 120-2.
[65] A transmission circuit cover substrate enlarged cross-sectional view 120b of a
transmission circuit cover substrate 120b assembled to the transmission circuit pattern
substrate 120a is shown in a lower part.
[66] Referring 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



quadrifilar helix antennas 101a, bib, 101c, and 101dgcross-shaped helix antenna supports 100a and
100b fixing the spiral quadrifilar helix antennas 101a, bib, 10Ic, and 101d, a cross-shaped cross dipole
antenna 110 inserted into the helix antenna supports 100a and 100b and having a transmission circuit
pattern 110, transmission circuit substrates 120a and 120b attached to the cross dipole antenna 110, a
feeder bracket 130 having one sutface contacting the recegﬁ)tlon circuit substrates 120a and 120b and

assembled with & PARESIHRI AR SR B AiFclPe dBdiaiese1 9 85 HRG 1£49b 0ntdling the other
surface of the feedenhagket 130 and assembled with the spiral quadrifilar helix antennas 101a, bib,

10Ic, anc[éﬁld [51&-5619(151% f' t%%%bfi'%iﬂaﬁé%lﬁ@ﬁ%ﬁrl% Id andQihaA8ke RN JdAhag@ helix
diameter of appro é]d a h 8&1 OX|mateI m 6h o] g[ﬂ 1.1 turn, The spiral
e ok S s oo et on AR et P s asEbtal, oo the
spiral quadrifilar h?éﬂbllhm@ﬁﬁa%lhﬂlaﬁ% mﬁbatjr@g@l,aanﬂemala éf@b@ﬁ@mmwd@ygowsmsm@ordungly,
the quadrifilar heu)élamgmmﬁ&{) la, 10 Ib 1(11 c, and 1(11d are fixed to the helix antenna supports

100a a”(ﬁ i’] Ob a”ﬁm{ﬁ PRV Ike e 3 WORN YiRyed é"a&‘nf BHROEE ahlGina: G1RI3R Miew of a
micro antenha feeder gtor a wiae H)and according to an pr Perre& élment of the present

invention. [59] R&f&irgbABKdGEIRECh 2psamblRd IR Eﬁt@ﬁﬁ&%ﬂﬁﬁ%r?@ "1 dodiagam obpvigKihelix
antenna support sHoRen 6h Fltariz ¢ 4diwatitiendandibesdsdad.helix antenna support 100b of a vertical

direction g asse@ﬁé%tﬁﬁ%%ﬂyﬁ%l%dﬂ é’o%?%ﬁtﬁ*i‘&?@t%%"é@&n@%&%% Ry atg-g¢56rated

on sides of he helix antenna supgorts Oa and b at regular intervals and the quadrifilar helix

antennas 101a, TOFHCIE O AR bIY S ASTHER t&&%@%tﬁ‘aot&é&%tﬂ&sttt}%% 1601 hehlg
quadrifilar helix amtasrshaw 10fler, fa0ehing0lich drdpaOtelard dssembietdthal eossadipolel dmtenna 110 is

inserted into andrasagraRieEtia sylimete Qg Luadiitak helixameannds ittt RurhGdg dnd 101d.

The cross dipole antenn? 110 ?%th% cross shape and the transmission circuit patterns are formed on

four plates. [61] R Cross d| OIS AtERI enlarged diagram 110-1 showing it is shown. Referring to the
enlarged(dfdgram 4.\11@@%9@ YIstat coyeamsng dsut Sl scsing e anec seshaserps shenfeseleuiit pattern
11 lais formed otartlaﬁdala}e bk séedisaotine bewnshnigsinn fetdelibpatketn da is feceigidovialhfour

plates constitutin %s%?f Qg %&eé?i fs ]s%Qn(L% e\Tl'e?%‘i s (IRGIG; ANtEAR, LE0aNd g quadrifilar

helix antennas 1 1a 1 1c, a are welded onto e transmission circult pattern substrate
120a. Further, |nrﬁ@t@%t@ﬂtﬁﬂ‘fﬁfzéub?%tté%r‘r%é@&)ﬁndﬁ&t PY5HBAH SRBSARE 1B is shown.

Further, in FIG. &ndabtodkisgsesticafah Yesd iR ndtwins ket thotremsmi seion citcuiteattéinisulistrate
120a is shown. Hlfgge8 nQM&'QRﬁH@ Q?QQ@Q'%&%JB%E%HM%JP i oppefRasRission

fr';‘,i‘i'ﬁn‘.’fé.fﬁ”ci‘é%%%gi e M&é%’@% ol B R %@?ﬁ?@ﬁﬁ’ o™
cross-sectional viel-220a-1, the transmission circuit pattern substrate 120a is constituted by a first
ground layer 120- l\m&‘éﬁtﬁf@cmalﬁﬁtmt%i@dt@t@@ﬂﬁﬁgd@@I@sj§sﬁz@ﬂﬁﬁ§l|)(/1|éﬁeﬂ4()§- fingk-dielectric layer
120-2, and a transmiSRIoN GLEHL RS QL IRYSE P63 AL R A8 BUIC YR K828k 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



[65JA transmission circuit cover substrate enlarged gross-sectional view 120b of a transmission circuit
cover substrate 120b assembled to the transmission circuit pattern substrate 120a is shown in a lower
part. [66JReferring to the transmission circuit cover substrate enlarged cross-sectional view 120b-1,
the transmission circuit cover substrate 120b is constituted by a second dielectric layer 120-2
contacting the transmission circuit pattern layer 120-3 of the 8 transmissjgn circuit pattern substrate

120a and a secolBNgRESHAN S SO VESH oTSRndiATD -8 IRedTrBraghs did ssteerpi sifighha 110
and the guadrifilaohetisuhntenn&40b0 tha r&@ phioh Clcpae g hd dErentel 4ok omthehfirsesyiognd layer

120-1 of the tranﬁfﬁi}“k%ipﬁgi.rﬁéj%%&?‘if‘i§5‘|lj§ttf§1t%ﬂd%9§ta§fdﬁﬁglélﬁd intesvalshrAnRLHREY R Welding is
used as the Weldliin#lm({sthod. E%] Further, the %oss dir%(gle anten?a 110 and trlf%@grifilar elix
antennas 10 | a, tﬁ 19 f¢n O RS B HES SO e TBIF6 I eéﬂ%’lémo . ed%@?ar% showing

it is shown in FIGS4d.FIG. 4 will be described below. [69] The transmission circuit cover substrate 120b
is assemjgiep to thedaestes hracket 53Q. fbhedardan prackaint 3isiscassesnblparieradpasabela zhsh (not

shown). For this, a{l le (nat shown). far fastening with t ar. Ia?ish ay be. formed at a corner of
the foetier brack Al s PR R e A e

limited thereto. [#DfIEbRSREpHGAE it dhe faitngrats 1abb i diaitisamblsthier tBafa8eds il feeder
bracket 130 is assemblpgtontatbahetiiitacfihe teedeptivacket 30t tArneeptior ¢iOwjt eover

substrate enlarged ciassssoalignal Vi 1499:1LS191Ng & GrAssRaCHRDIRMAS T65SRlian Sirguit cover

substrate 140b is shown in a lower part. Referring to the enlargéd cross-sectional view 140b-1, the
reception circuit BOVEF Lei5dird88% 40b is constituted by a third ground layer 140-2 made of a metallic
material (#%¢ copp&l@latesisngerienzdlpasedytavadviethiot dielestriatayer ftdded Idbaed wil¢Hrmulird
ground layer 140;2cold] A s eeeRtianciicuibpatisen: Hal piesemangestieipss-sectional view 140a-1 for

a recepti ircuit gaftern s b%tlr te 140a assembled to the r(%c%g)tiog circujt,cove sHbstrﬁte Is shown
. € ernnl% . 4. the transmission circuit S‘}l)Ja[:)te ubstrate a 18 lai ont.t ) .
in a lower'part. Referring e transmission circuit cover strate enlarged Cross-sectional view

140a-1, the receftisigichiegkopddmndibaplite 1404 ¥ Edhsdiréthbyatodiprlgraunaniay P 140-1 made
of a metallic matesahdacDpper thtateisar Rl wseplita folskhdielectricatayenlbé hidraad & reception

ircuit patt | - 140- it iel q -2 t jsSi ircyit patt
creut paten gy A6 S s SEEHE A2, el Lol syt ot

f Iffer rom each other in circuit wiring,
but commonly ha¥ Ritiieptrskendhftatedit Pt R Gndt SR e Pisdsensmitsien ciirbi idRding, a

rear surface andsafkontsUfEce of the transmission circuit pattern substrate 120a are shown in FIGS.

6 and 7. F#3S. 6 apglwithbedesaingARe!Mts 18l RESa6NgPask IREGndne RIgSSiRgitacket 150
for press-fixing the reception circuit pa 6n substrat? (l)q%%@ and the recep lon. circuit co3ver substrate
140D to the feed&FBYA E“’Elégﬁéﬁ?%‘f COPEBIFEE P Rind- AR W%%%%S 146" {Pdddhuts 150a
to 150d are used!tbl ix® akinfastantsdanuhiS8oareisboitpattEly.shifdtrenari@ohbe tedio transmission

circuit cover subsiateihgQRtdheatertiarbrasken 3t dhanecepiareaiisiheoner ruRsiiaéal4ob, the

reception circuit Qatteorlq f,&péstra %ﬂé‘%’&o%ﬁ%téﬂe pressing bracﬁb&ép. However, it is just for

. a cn uppor
understanding and‘the presen{llnventlon IS no% imi edl%o apgcrew-nut structure scheme and a
connectdr’ 8themel ditletha m@%&‘}‘?‘ﬂfé (rgghown) supplying power to the helix receiving antennas

101a to 101d is installed on the transmission circuit pattern 120a. Accordingly, the
power feeder (not shown) shares the transmission circuit substrates 120a and 120b and
the reception circuit substrates 140a and 140b.

[79] FIG. 6 is a diagram showing a rear surface of the transmission circuit pattern
substrate 120a shown in FIG. 3. Referring to fig. 6, a support groove 530 for fixing the
helix antenna supports 100a and 100b of FIG. 3 as the 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 transmission circuit pattern substrate 120a and the
transmission circuit cover substrate 120b to each 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



[74] Fasteners 13la to 131d for connecting the transygission circuit pattern substrate 120a and the
reception circuit pattern substrate 140a with the feeder bracket 130 interposed therebetween and ends
of the fasteners 131a to 13 Id are assembled to the transmission circuit pattern substrate 120a and the
reception circuit pattern substrate 140a, respectively. As the fasteners 131 a to 131d, a semi-regid
cable having low signal and/or power Igss is used. [75] FIG. 4 is an external perspective view of a
micro antenna fel§ %Wfd’f‘d?’ﬁrli/}%%ﬂgé%‘@d?ﬁm@ %W&%‘P@r%@%ﬁ%ﬁ%é‘ms Rd pradar
invention. [76] Réfierféaditg RéGvalkthivtkadisgissionsbirewitup&l@ri.substrate 120a is laid on the feeder

bracket ¥g@and the-plate &b laref. 716G, %%&hﬁqg@e%mﬁ)amﬁ rﬁl&lﬁlﬁeﬂaﬁ@tﬁmonto the
transmission cwcmt attern substrate [20a, at re uIar in ﬁ cau epéﬁn r%‘é[i)em ically,
ranemiseion circ P SHEh A B 8 a DR Lo sk i 57 € welded to
the transmission se%@hﬁpaneﬁtﬂdsumdmélgzz@anmql@umé?méwf%@ed/ﬁigfangemb@q01()3 0d101d
are arranged on meotramﬁmﬁgmsﬂ@ﬁwﬁmgttmﬁﬂmb@ﬁet&ﬁ&@aa@ﬁéﬂmwmﬁﬁ%aeedm&ed to the

fasteners 131atqQ.13 d g pomtstOOa Qd Z%OP are s %f course 1£1e helix
t d t X
receiving antennas 1014t f‘é S et supported b yth rsl% lix Antenne st ;p;)ort ?160a and

the second hellxté%ﬁﬁé%hb%%‘ﬁ &@@sdrfgqm}hﬁé%g%%weﬂoféw&wm%m&m hg Sotfer to the
helix receiving adtenfias dgia telhQig isninSkdiddloyith el ainamissionboitalib pattesHd2@aecond

Accordingly, the poWeTfeRARHINOL SR YNIRNMESH Q%@%@BW&&HBH%&‘AH%@E%% kiR and 120b

and the reception CII‘CUI'[ substrates 140a and 140b 6.is a diagram showing a rear surface of

the transmission LR SO, SHBRPLTRE POIPERSHIT ITRE AN TRR181Tq 4By S &AL H8PBk groove
530 for fixing thedeélxmnternzd 8 uleponisz 100 aiamd ARG ufRI@ X3 de k. copper plate, a screw groove

610 for fagtening the;fioud- Q@@&yﬁ&ﬁ%ﬁ%r%ﬁé@g%ﬁ iL21d 9iElSa rhraBehandaihe |§g@1%@cfﬁ'ﬁﬂ9ﬂﬁ%ctmg

grounds of the transgﬁf ﬁ‘n atte 0 bec'[rzjlatt% n1r12aO Qgsthe tr%p(g i%lgl’pla uﬁa%oa{/ eubstrate
120b to each other KEF, pifasa'shi C|rcu pattern grooves BUBR P'eonnhec ing a pﬁqase shift

circuit pattern (n@laﬁiﬁﬁvdﬁylﬁh&ﬂh@)éﬂ%‘@@|b@l@6&ﬁtﬂwﬁér%§@aﬁe¢@]#ﬁ@d. Ut/ fHasd giiftasipadit pattern
grooves 600 to 6QmhareHeniped @hinte0idls e iengraer Winuresien, thhevtieubattyrpMagkzedvave.

[BojPurther. the RIRE-SATbAICAL BRIGI AIRONE. ORI 607 A1 ot eRiFin e 49 aglng

network block diagram of the transmission circuit pattern subystr aandt etwork block
diagram is showﬁr}F?mel(%lqsafmé%\g% kareerfhfm B iRARE &S A SORREGRPR M Thput

unit 700 inputtingle sigoathsignslgleéd ydigtribiting)and gledeashijing whitnid Qrdestrib Udind e signal x
inputted into the gg | Jpputting unit 700 to x/2 and shifting a phase to 0. and 1800, a first signal

dlstnbutl nit 72 dlstrlbutln a distr ted ase ed si aI x12 to x/4, a second sjgnal
distributi %xnit 75%%{}1&1%&%% E#{:Jhg oﬁ%t &fgaa;f#‘ eRj’ %“%H&lﬂi%tributing
an phase-shiftinghenfitratis0gienkd s trabfirgtasigmal Hbltdhdngeonit %Oaéléiamhgtthe @D@n’éﬁ%i@tﬁi bused to x/4
to 90., a second signalflyiapting yni, 430 diskdpHngithaIsiengixtadistriLies andrpiiaser shifted
from the signal dlstrlbu grJEI and phase- shlftlng unit 710 to x14, and a second signal delaying unit 750
delaying the signa dlstnb 30 to x/4 to 90. [82] With this, a second pattern length L2 connected
betweenlfttH first sRharehstriereting Ui oo BHel e ﬂ?éh‘%ﬁ‘a%ii%he%%ﬁﬁéﬁ%a@éﬂ%h@%m paratively
smaller than a firsirpatigsnpleiagited s dsine atad lasiaemthefeptisighahad ayinglenio- 40-angbdthe
second quad schemeAapteAng AHp-Py a length of X/4. Of course, a fourth pattern length L4
connected between the second signal distributing unit 730 and the third quad scheme antenna 101c is

comparatfrdly largtherPiesiatiendadetinedriytia PREAh S MY ERA I S BAY A d B EN i¥ing unit
750 and the fourthmpad]sthegeeoitie ninad@bcbby stdengtbeofed/dep8Bdide @in, mdattervewidifa formed

in the signal distrig] gaaodygﬁeeﬁmﬁmqlmﬁe}1&4@@1&&&%&&9{1&%@@&%@&9&& F2@etheisecond

signal dtributing unt Q01 130, T el Seg Ui 4 e seson S g o 750

and a Clrcularly polarized (CP) wave.

[86] Herein, the micro antenna feeder 10 for a wide band according to the preferred em-
bodiment of the present invention uses the circularly polarized wave. The circularly
polarized wave represents a wave of which an 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



[84] By such a feeding network structure, in the quag{scheme antennas 101a to 101d circularly
polarized scheme transmission and reception formed at angles 0, 90, 180, and 270 are available. [85]
The polarization is defined by a property of an electromagnetic wave representing a temporal change
of the direction of a state observed depending on a radio wave and a comparatively size. That is, in
brief, the polarization means the direction of the radio wave. The type of the polarized wave is
classified into a IHESRHPPdRHASE P VI RIS AT pBas i {ob P ahvd RSN the
micro antenna feedeef@Orfama witke Wavdcacoorgin{eteethe psefphred diuvadienanteafittle pfdlsent
invention uses thefirgaRr l&ia[%%@ﬁ@ﬂéfyé&%s the ?UJ@WIQQ@M%V@&%@P&@ e yyaye of which
an electric field r?tates on an ogcill tion plane and has a.%%%st?cfgsize an vvthic iS igﬁgqiatetg \é\fﬁile
forming a circulal A ShE' GSRSAIRF t4B SO SRFEINEhSR LRI SUHRHSE 48 TEURER e radio
wave according fdeeapetfesibd arptisditadengihleapiaserava ofienestols S MYt tad eslketerming a
sine wavgs®y the l{ﬂfj@l@jtﬁﬁpl]The position of a waveform on a sine-wave curve is referred to as a
phase. Iﬁ@(&ever, one cycle of the sine wave may be displayed as 360 (2p). A value of k( wavelength)
depending on a frequency may be obtained in accordance with the following equation and the length
of the wavelength rﬁea@ the length of a sine wave of one cycle (360) at the frequency. [88]
[Equation 1] [89] [90] where, c represents 3x108m and f represents the frequency. [91] 90'may be
convertephito X/4\byeb§iagegfggaﬁi@m;ud)%]dﬁutheepf@g‘aﬁfgqlemaggﬁmgnt of the present invention, as
shown in S.6and 7 hase differenc 90 is_giyen.to each of four points 600, 601, 602, and
603 of FI i% Tha?@s,n%ﬁ}’?ﬁ%ﬁogsv gﬁ%%ﬁ%n%?é?&s%%rﬁgg%%no "On, 90, 180, and 270 are provided.
[93] For 17 the sigrardesadhodipraselstipiigsaRitTiating aisthsnyndnditbitflunit 720, the
second signal digiiitbetititferaiicé 30 A & fpisesigned debdying pwiitt 4002601 tE3caahc0Sigh&llGekaying
unit 750 are pattqined.oR, e Sudare,af EFASTRISSIN AL G bPate TaubRIRIf0L AAAREFilfEa 3- [94]

Of course, in the preferred embodiment of the present invention, the rear surface an the front surface

of the traristhissior irdtife Pl gnad ekibeding gachptas sBILHRsHYALth BREESEEal 7950t the rear
surface and the frobttsugfacie Gidhéesceptibm gidulispaitsmesuisiade the OvsobiEIB] Gehrgmonfigured

similarly as the trafismiRSIRG SEGHI RRHArA-EHRSY alft 120819 PhiGaercinghe theiransmission circuit
substrates 120a {;md 120b of FIG. ?ﬁgformbr%igrht hﬁ&d c%rﬁg;\rfolarization (RHCP) and the reception
orm [é

circuit substrates T408 and 146"6f 3 Spl)ler P fetthand circular polarization (LHCP). Further, since

the circul@dy polar2eeowiaoelistheadrdeaddrinbediagny | SreknrsentHaVeanam ibsisprefelitce Wstrates
120a and 120b p@darontbe RGP e iaeniReapticiRcairguitistdsiminsel i and1d0b ot kiowa have a

phase difference fﬁ@ggg@&%ﬁﬁfﬁ]‘%@%”r%ﬁﬁg%éeﬁ PP AAARHAN %ﬁ?@r%e'fg't%n3ciéﬁﬁordi”9'y’

since the circularly po wave is irradiated while rotating counterclockwise, the reception circuit
substrates 140a BHEERGBhstRIG] ég)bglftﬂ@]e% [aggcspnfigured 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



[96] FIG. 8 shows a fastening structure of connectingsthe 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. 8, the first cross
dipole antenna Il Oa is welded to the first cross dipole antenna feeding point 5 formed on the
transmission CII‘CUIt pattern 120-3 of the transmission circuit pattern substrate 120a and the first quad

scheme antenna!42 103 eesHa s HS e R POt st RA e A RGP FLR MBrmed on the
reception circuit pattetiviegierulvfaBeof thgerecption tiecgitgpabernisubginttaddsimthisdfase, the first

quad scheme aniﬁﬂ%sf@efﬂélgrﬁ‘qﬁﬁé @H%@%ﬁk@i&%@dﬁgﬁmﬁtqrﬁﬁ@% Hlaaia ?@ﬁ@ﬁi@”y fastened
by using a "D" sh lfed sz@l 31 aﬁf ) showmcF)l ILis %owcn in FIG. . ﬁ) cordl gg the first
ground layer 120" e tail Yikktrare PYRanT e q%l rt 0und yé][r1 140-1
of the reception éh@mlwaﬂeﬂrﬁhﬂm’stfalféq46a®@ﬂbﬁﬂb’dtit?éa@kgmhéd gt Uidsehihed scheme
antenn«'[a 1?161 is M@L@iﬁ@imﬁnmﬂt@ﬁtt&rﬁamhﬁgmlaai ﬁl@ﬁh@ﬁ@lﬁrﬂf@@ﬁlﬁf heefinstograsmadayer
120-1. [97] FIG. 9.shows a.fas strugt rectly. connectin trans sign circuit pattern
substrate 120a andc %ﬁel?gé:é%tlfé{e cwcﬁt%glt?rear%n szfg%targ;[e (? L%ﬁn%;}ae{/fglﬁlhlsl §66 %cccti)rdlng to

another preferred@fiBdaHaRe Pl predded rﬁ\ﬁé}ﬁr%om?enmg%lﬁl lg o eneaNErRTEIMEircuit
pattern substratefi2@aranadthe/¢edeption circuit pattern layer 140-3 of the reception circuit pattern

substratgd4pa aregef @eﬁgg@gg Fﬁ?&ﬁ%ﬁ’%ﬁ&[&f&%’f Weva QB%@Q%@HQ%Q&QHMSW Jirghquad

scheme antenna 101a can be welded to the end of the semi- rlg a on one surface of the first

ground layer 120P41%57 SBREAME ) 2yt A EFGRRN R LERE RATEIAST A &Y BEHINRANER may be
deteriorated dueholef¥filacimehiegénesdthergmrsmissicnodireceptichagresmparedtivith the connection

method using th%%?éﬁh@tg ﬁﬁi@dﬁl%cﬁlﬁl%%ﬁ@sfdﬁ%@m[ﬁ@aﬁé% %ﬁ?&@@ﬁﬁ erf@ e |1‘=‘edﬂapﬁ|al9h the
micro antenna feeder. or a WI e ord|n to the preferred e res

b of the
invention is applledc%1 f};Ii)pztier%l |s@ng ?erﬁr{ec Erac lttrr%attrﬁfélro an erﬁzgee er” r|1§C|rﬁ:§}1alled
on the parabola @%?ﬁqloeﬁlmé@wbéthM@Q(?@pséﬁﬁ@W@gm(Dhﬁr@fﬁﬁrGVRﬂ’e‘tf]@ﬁméﬁﬁ%ﬁ%ola dish
1000 and the su pmatealpa&vaéeiéastﬁmed:ﬁa tretfecelar-bracket1 43 ohé Karfaceldh@eiesognideband

antenna feeder 1 USRS, SRS, of he piesent isrioR s resppipn cru
petrates 1208 B33 120b oF I e U armirhe (ke e IS ST on

substrates 120a are coupled to th elix antennas 101a, 101 101c
and 101d of FIG @Yo??é&@ﬁ%ﬁt%ﬁ%@t?&ﬁ%|§§F6FFE§P€G&%HB%%F%{%%OM@Q EHEPHORST FIG. 3 are

coupled to the crossistipalevithtérenapdiid fion tnatbmi ssing. thtosweniaigiid pre sentribed it diiGs ot limited
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[99] In the preferred embodiment of the present invention, the reception circuit substrates
120a and 120b of FIG. 3 are coupled to the quadrifilar helix antennas 101a, 101b,
101c, and 101d of FIG. 3 for reception and the transmission circuit substrates 140a and
140b of FIG. 3 are coupled to the cross dipole antenna 110 for transmission. However,
the present invention is not limited thereto and the transmission circuit substrates 140a
and 140b of FIG. 3 are coupled to the quadrifilar helix antennas 101a, 101b, 101c, and
101d of FIG. 3 for transmission and the reception circuit substrates 120a and 120b of
FIG. 3 are coupled to the cross dipole antenna 110 for reception.

[100] Further, in the preferred embodiment of the present invention, only 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 1. A micro wideband antenna feeder, comprising: a quad scheme antenna; and  a cross
dipole antenna installed to be orthogonal to the quad scheme antenna and irradiating current
distribution orthogonal to current distribution irjgdiated from the quad scheme antenna. 2. The micro
wideband antenna feeder of claim 1, further comprising: a transmission circuit substrate coupled to the
guad scheme antenna or the cross dipole antenna; and  a reception circuit substrate coupled to the
quad scheme antenna or the cross dipole ardgiija,  wherein both transmission and reception bands
meet wideband circularly polarized characteristics. 3. The micro wideband antenna feeder of claim 2,
wherein the quad scheme antenna or the cross dipole antenna share the same transmission/reception
focus and spaée ds"Afa¥4ePhBNSP PErBAREREIFOMPTIFBSnicro wideband antenna feeder of claim 2,
wherein the transmissiaiuairetiiesebstraisairclddes a transmission circuit pattern substrate and a

transmission circuit covefsuRSEe; ARfl{he ceaRBtigNRIrGHitydRsirale iRclides apreption circuit

pattern substrate ar{d a recgptlon %ircuit cover substrate wherein the tragsm’)s;ion circuit pattern
an ennei.an irradi |rz15& current, distribution 68ho onal to current.distribution .
substrate and the reception circuit pattern substrate include: a’'signal inputting unit; a signal

distributing and plEsBaiiftiAG Ghft BiaEHisharng anéfghal generated from the signal inputting unit and
shifting a phase;  a first signal distributing unit distributing the distributed and phase-shifted signal at

a plurality of predeterming sl MadiRtnna Fe38eCHO RGN MigHiPubRg AR distributing the distributed

and phase-shifted siang| from.the, sianal distibyting and phigse shifing, unit at.g plurality of
predetermined second ang?es; afirst i naf’(fefayf)ng unit deel%ylng aistrisutedand phase-shifted

signal in order to EMafi§es RPN 3Mirality of predetermined first angles to a third predetermined

angle; and a reception circuit substrate coupled to the quad scheme antenna or the
cross dipole antenna,
wherein both transmission and reception bands meet wideband circularly

polarized characteristics.

3. The micro wideband antenna feeder of claim 2, wherein the quad scheme
antenna or the cross dipole antenna share the same transmission/reception

focus and space as an assembled parabola dish.

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 first signal distributing unit distributing the distributed and phase-
shifted signal at a plurality of predetermined first angles

a second signal distributing unit distributing the distributed and
phase-shifted signal from the signal distributing and phase shifting unit
at 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
predetermined first angles to a third predetermined angle; and

a second signal delaying unit delaying the distributed and phase-



a second signal delaying unit delaying the distributed and phase- 14 shifted signal in order to change
any one of the plurality of predetermined second angles to a fourth predetermined angle. 5. The micro
wideband antenna feeder of claim 4, wherein 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 are in the range of 0.2 to 0.4 mm. 6. The micro wideband

antenna feeder of claigp;f. Wheggin apaftgen lenathAhconpecting the first ?})gpgli isgributing unit or the
' er

second signal distributin%el%nit an(a g)g\c%r?J grr\]e qsuad scheme antennas is different from a pattern length

of connecting the first'osrlegnaefr éTgylng unit o {ﬁetgeacooﬁ” si%rﬁgfﬁgpa{?/ﬁ?gaﬂ%ﬁ'and the other one of the

guad scheme antennas by a length A14. 7. A micro wideband antenna feeder, comprising: a quad

scheme antenba;The ancrosgidiipald amemaddastakédisorhe attbegopatdo thelduad seheme antenna
and irradiating cuggny, @gtripwi@aqafm@éﬂiﬁﬁn@uﬂmmr@iﬁrébe&g% Uranirted fram 4e quad scheme
antenna; a transmlsdsmn cjr U{tigu strate c up1J.e to thie l[la sche eng%%nnac\ (%r the cross dipole

second signal. dis | unit, the,first signa ayl unit, se .
antenna;  a reception cicuit Substrate coupled to the Guad scheme antenna or the cross dipole

antenna so as to BEngh e nhHritAshiteetrarehasSid it it substrate by a predetermined interval;
and afastening unit connecting the reception circuit substrate and the transmission circuit

substrate. 8. The fRicrainideRrpg-aMeRARSeedR: oF claim 7. wherin thadrangRygsion circuit substrate
includes a transmission circhiteF}agesrln Sllltéslt{qut)e and a.Eran:ar]gissiondcircuit Cé)gltel[)gtubstrate and the

. . .. connectin I na utin ni r Seco signal ,di | . .
reception circuit su%sntratteqncludes ateception CII’&JH. pa?tern SupsS rategand arece r}?on circult cover

substrate, and the'Pistefinpeurtitie 4wshsrhiiig earendhicH BXRFh BN coRfERTts g tttansmission
circuit pattern subsftrateatichdhd e icepligricitdayimpattet o stestratendsidiae daigriogvidéband antenna

feeder of claim 7, jnhereipithe SrRNSMiRSIRALUFIhSURBIFALE iCcldRsHR Sransmission circuit pattern
substrate and a transmission circuit cover substrate and the reception circuit substrate
7. A micro wideband antenna feeder, comprising:

a quad scheme antenna;

a cross dipole antenna installed to be orthogonal to the quad scheme
antenna and irradiating current distribution orthogonal to current distribution
irradiated from the quad scheme antenna;

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 so as to be spaced apart from the transmission circuit
substrate by a predetermined interval; and

a fastening unit connecting the reception circuit substrate and the

transmission circuit substrate.

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.

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



15 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. 10. The micro wideband antenna feeder of claim 1 or 7, wherein
the quad scheme antenna is any one of a quadrifilar helix antenna, a quadruple inverted F antenna,
and a quadrfilar spiral antenna.

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.

10. The micro wideband antenna feeder of claim 1 or 7, wherein the quad
scheme antenna is any one of a quadrifilar helix antenna, a quadruple

inverted F antenna, and a quadrfilar spiral antenna.



