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7 ABSTRACT

The invention concerns a method for making a waveguide
microwave antenna with corrugated horn, which consists in
forming the corrugations of the horn on the outer surface of a
synthetic material form block followed by surface metalliza-
tion of the foam block configured to produce the antenna.
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7 ABSTRACT

To provide a dual polarized antenna capable of reducing
correlation between antenna elements.

A dual polarized antenna is constituted by a vertically polar-
ized antenna and a horizontally polarized antenna formed on
a printed circuit board and radiates two kinds of polarized
waves. The vertically polarized antenna has a configuration in
which: a first microstripline is extended along the longitudi-
nal direction of the printed circuit board from the lower por-
tion of the printed circuit board; a first conductive radiating
element is disposed at one end of the first microstripline; a
phase delay circuit is serially connected to the first conductive
radiating element; a second conductive radiating element is
added to one end of the phase delay circuit; and a third
conductive radiating element is added to a ground conductor
which is disposed on the rear side of the surface of the printed
circuit board on which the first conductive radiating element
and first microstripline are connected at a corresponding por-
tion thereof.
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57 ABSTRACT

An antenna system adapted for a communication device has a
common antenna with a predetermined length, an AM match-
ing circuit matching with the common antenna and an FM
matching circuit matching with the common antenna. A
switch alternatively electrically connects the common
antenna to the AM matching circuit and the FM matching
circuit for achieving the AM function and FM function.

4 Claims, 7 Drawing Sheets

1




a2 United States Patent

Nakajima et al.

US007936316B2

US 7,936,316 B2
May 3, 2011

(10) Patent No.:
45) Date of Patent:

(54)

(75)

(73)

)

@n

(22)

(65)

€Y

Jun. 15, 2007

(51)

(52)
(58)

SMART ANTENNA

Inventors: Nobuo Nakajima, Tokyo (JP); Koichi
Gyoda, Tokyo (JP); Eiji Shibuya, Kobe
(JP); Takehiro Onomatsu, Osaka (JP);
Hideto Yoshimura, Osaka (JP)

Assignees: Funai Electric Co., Ltd., Daito-shi,
Osaka (JP); The University of
Electro-Communications, Choufu-shi,

Tokyo (JP)

Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 153 days.

Appl. No.: 12/156,158

Filed: May 31, 2008

Prior Publication Data

US 2008/0309580 A1 Dec. 18, 2008
Foreign Application Priority Data
(JP) o 2007-158680

Int. CL.

H01Q 1/42 (2006.01)

US.CL o, 343/872

Field of Classification Search .................. 343/702,
343/833, 834, 761, 872,757, 763, 880, 882

See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
2,565,661 A * 8/1951 Lidz .. ... 343/702
2,602,892 A * 7/1952 Koch . .. 343/702
3,710,337 A * 1/1973 Grant ..... 343/701
4,384,290 A * 5/1983 Pierrot et al. .. 342/43
4,491,845 A * 1/1985 Rothenberg 343/754
5,767,807 A * 6/1998 Pritchett .... ... 342/374
5,912,646 A * 6/1999 Sekietal. .. . 343/700 MS
7,106,270 B2* 9/2006 ligusaetal. ... 343/833
FOREIGN PATENT DOCUMENTS

JP H05-006920 U 1/1993

JP 3041875 U 7/1997

JP 3044292 U 10/1997

JP H11-177466 A 7/1999

JP 2001-085921 A 3/2001

* cited by examiner

Primary Examiner — Michael C Wimer
(74) Attorney, Agent, or Firm — Yokoi & Co., U.S.A., Inc.;
Toshiyuki Yokoi

(€)) ABSTRACT

The present invention discloses a smart antenna that includes:
a switch unit that switches a direction for receiving radio
waves; and an outer covering unit that covers the smart
antenna and is made of an insulating material.
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7 ABSTRACT

A television receiving apparatus 100 includes a television
receiver 20, and a smart antenna 10 having directivity capable
of'being electrically changed so as to match radio waves to be
received. A handle 50 is provided with a mechanism holding
the smart antenna 10 therein, fixed to the television receiver
20 and capable of changing the distance between the smart
antenna 10 and the television receiver 20 as an antenna hold-
ing box. The antenna having directivity capable of being
electrically changed so as to match with radio waves to be
received is disposed so that the aesthetic appearance can be
improved and the signal receiving sensitivity of the antenna
can be enhanced.
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57 ABSTRACT

A wireless device has a module with a communications port
and an antenna electrically coupled to the communications
port, the antenna having multiple folds. The antenna has a
shunt stub connected to a ground plane and a radiating portion
that has multiple folds, or wiggles, allowing good electrical
performance to be achieved with a minimal size.
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An antenna adaptable to a plurality of frequencies is com-
prised of a first element that is connected to a feeding point
(feeding portion) for operation and a second element that is
connected to a grounding point (grounding portion) in prox-
imity to the first element to be operated by coupling feeding
with the first element and is configured to be operated at either
orboth ofafirst frequency and a second frequency higher than
the first frequency.
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An electronic device and a telescopic antenna module are
disclosed. The electronic device includes a housing and the
telescopic antenna module. The telescopic antenna module
includes an antenna with a ground terminal, a telescopic
support with a sliding mechanism and an antenna module
shell. The antenna is movably connected to the sliding mecha-
nism. The antenna module shell is made of conductive mate-
rial. The antenna is connected to the antenna module shell via
the ground terminal for ground connection.
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(57)

A ground electrode is formed on the lower surface of a fer-
roelectric substrate, a control electrode including capacitor
electrodes and an inductor electrode is formed on the upper
surface of the ferroelectric substrate, and an upper-surface
radiating electrode and an end-surface radiating electrode are
formed on a paraelectric substrate. The shapes and dimen-
sions of the ferroelectric substrate, paraelectric substrate, and
radiating electrodes are determined such that when the ferro-
electric substrate and the paraelectric substrate are stacked in
layers, a circuit including the radiating electrodes resonates at
frequencies outside a frequency band exhibiting frequency
dispersion of a dielectric constant.

ABSTRACT

10 Claims, 12 Drawing Sheets

41 101

/

40
30



US007944324B2

a2y United States Patent (10) Patent No.: US 7,944,324 B2
Girard et al. 45) Date of Patent: May 17, 2011
(54) COMPACT ORTHOMODE TRANSDUCTION (56) References Cited
DEVICE OPTIMIZED IN THE MESH PLANE,
FOR AN ANTENNA U.S. PATENT DOCUMENTS
3,670,268 A * 6/1972 Connerney . ... 333/122
5442329 A * 8/1995 Ghoshetal. ............... 333/21 R

(75) Inventors: Thierry Girard, Toulouse (FR); Harry
Chane-Kee-Sheung, Toulouse (FR);
Pierre Bosshard, Tournefeuille (FR);
Laurence Laval, Toulouse (FR)

(73) Assignee: Thales, Neuilly-sur-Seine (FR)

otice: ubject to any disclaimer, the term of this
*3)  Noti Subj y disclai T fthi
patent is extended or adjusted under 35
U.S.C. 154(b) by 199 days.

(21) Appl. No.: 12/375,297

(22) PCT Filed: Jul. 27, 2007

(86) PCT No.: PCT/EP2007/057797
§ 371 (c)(D),
(2), (4) Date:  May 18, 2009

(87) PCT Pub. No.: W02008/012369
PCT Pub. Date: Jan. 31, 2008

(65) Prior Publication Data
US 2009/0309674 A1 Dec. 17, 2009
(30) Foreign Application Priority Data
Jul. 28,2006 (FR) ....oooooeeceeee. 06 53180
(51) Imt.Cl
HOIP 1/161 (2006.01)
HOIP 5/12 (2006.01)
(52) US.CL ..o 333/126; 333/137; 333/252
(58) Field of Classification Search ................ 333/21R,
333/21 A, 137,122, 135, 239, 248, 252, 125,

333/126
See application file for complete search history.

* cited by examiner

FOREIGN PATENT DOCUMENTS

DE 3824150 Al 7/1989
OTHER PUBLICATIONS

Walter Steffe, “A novel compact OMJ for Ku Band Intelsat applica-
tions”, Institute of Electrical and Electronics Engineers (IEEE)
Antennas and Propagation Society International Symposium Digest,
Jun. 18-23, 1995, pp. 152-155, vol. 1, held in conjunction with the
USNC/URSI National Radio Science Meeting, IEEE Antennas and
Proagation Society Isternational Symposium Digest, XP000586859.

Primary Examiner — Stephen E Jones
(74) Attorney, Agent, or Firm — Baker & Hostetler LLP

57 ABSTRACT

An orthomode transducer device (D), for an antenna, com-
prises (i) a main guide (GP) designed for the propagation
along a main axis of first and second modes having polariza-
tions orthogonal to each other and provided with a first end
coupled to a circular port (AC) and a second end, (ii) a first
auxiliary guide (GA1) designed for the propagation of the
first mode along a first auxiliary axis and provided with a first
end coupled in series to the second end of the main guide via
a series window (FSP) and with a second end coupled to a
series port (AS), and (iii) a second auxiliary guide (GA2)
designed for the propagation of the second mode along a
second auxiliary axis, coupled to the main guide via a parallel
window (FPL) and provided with a first end coupled to a
parallel port (AP). The first (GA1) and second (GA2) auxil-
iary guides are superposed. The parallel window (FPL) is
defined between an upper wall (PS) of the main guide (GP)
and a lower wall (PI) of the second auxiliary guide (GA2) and
oriented in relation to the main axis so as to enable coupling
of the main guide to the second auxiliary guide for the selec-
tive transfer of the second mode from one to the other, and so
as to make the first mode propagate between the main guide
and the first auxiliary guide.
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7 ABSTRACT

The present invention relates in general, to a chip antenna and,
more particularly, to a dual-band small-sized chip antenna, in
which a first antenna element, including a plurality of coil
members, is coupled with a second antenna element, having a
plurality of circuit patterns, in a zigzag fashion, thus forming
resonance frequencies, and relates to a multi-band chip
antenna fed with current from external part wherein the third
antenna element having coil formed in helical form and the
fourth antenna formed parallel with the third antenna element
and in helical form are connected to the fifth antenna having
a plurality of circuit pattern on the layered-substrate, and
relates to chip antenna using multi-layered radiator to gener-
ate the mutual coupling of two radiator by placing non-feed-
ing radiation element having fixed pattern between the radia-
tor for performing the radiation of the low frequency band and
the radiator for performing the radiation of the high frequency
band and to have wide band characteristic by forming mul-
tiple current path to radiator.
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7 ABSTRACT

An integrated circuit (IC) includes an RF transceiver, a die, a
package substrate, an antenna element, and a transmission
line circuit. The die supports the RF transceiver and the pack-
age substrate supports the die. The antenna element has a
length less than approximately one-tenth of a wavelength or
greater than one-and-one-half times the wavelength for a
frequency band of approximately 55 GHz to 64 GHz. The
transmission line circuit coupling the RF transceiver to the
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