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7 ABSTRACT

A compact and low-cost antenna device in which no interfer-
ence occurs even when many antenna units corresponding to
various systems are mounted close together in a small area,
and a wireless communication apparatus including the
antenna device. An antenna device includes plural antenna
units mounted on a single dielectric base. A first antenna unit
having a lowest fundamental frequency is disposed at a left
end of a non-ground region, a second antenna unit having a
highest fundamental frequency of the plurality of the antenna
units is disposed at a right end of the non-ground region, and
a third antenna unit having a fundamental frequency between
those of the first antenna unit and the second antenna unit is
disposed between the first and second antenna units. A cur-
rent-density control coil is connected between a first radiation
electrode and a power feeder of the first antenna unit, while a
reactance circuit is disposed in the middle of the first radiation
electrode. Notches may be disposed between the first radia-
tion electrode and a second radiation electrode and between
the first radiation electrode and a third radiation electrode.
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57 ABSTRACT

A communication device is disclosed that includes an antenna
apparatus including: a feeding portion, a looped antenna ele-
ment connected to the feeding portion, and a resistor inserted
into the looped antenna element; and a communication circuit
configured to process data that is transmitted and received via
the antenna apparatus.
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7 ABSTRACT

Methods, antennas and other embodiments associated with
impedance matching an antenna feed slot are based on a
fractal shape. A slot antenna includes a planar metal sheet. A
feed slot opening is formed in the metal sheet. The feed slot
has a first end and a second end. A tapered opening is formed
in the metal sheet. Adjacent sides of the tapered opening
touch the first end of the feed slot. An impedance matching
fractal shaped opening is formed in the metal. The impedance
matching fractal shaped opening touches the second end of
the feed slot.
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57 ABSTRACT

An antenna device is provided with an antenna element
including a base, an inductance adjustment pattern that is
formed on the upper surface and a side surface of the base and
has a substantially U-shape, a capacitance adjustment pattern
that is formed on the upper surface of the base and is placed to
face the inductance adjustment pattern, and first to third ter-
minal electrodes provided on the bottom surface of the base.
The antenna element is installed between the first side and the
second side of the ground pattern that form the two facing
sides of the antenna mounting region. One end of the induc-
tance adjustment pattern is connected to the feed line, the
other end of the inductance adjustment pattern is connected to
the first side of the ground pattern, and the third terminal
electrode is connected to the second side of the ground pat-
tern.
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57 ABSTRACT

A differential filtering device with coupled resonators,
including: a pair of coupled resonators disposed on one and
the same face of a dielectric substrate, each resonator includ-
ing two conducting strips positioned in a symmetric manner
with respect to a plane perpendicular to the face on which the
resonator is disposed, these two conducting strips being
joined respectively to two conductors of a bi-strip port for
connection to a line for transmitting a differential signal,
wherein each conducting strip of each resonator is folded
back on itself so as to form a capacitive coupling between its
two ends, and wherein the two resonators of the pair are
coupled by the disposition opposite one another of their
respective conducting strips disposed on the same side with
respect to the symmetry plane, over respective portions of
length of these folded-back conducting strips.
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7 ABSTRACT

An antenna that is small in size, has such input characteristics
as to secure consistency in each band, and is capable of
maintaining omnidirectionality. An antenna includes a
grounded conductor, a shorting pin that is formed with a
conductor, and a radiation conductor that has one end con-
nected to the grounded conductor via the shorting pin, has the
other end left open, and receives power supplied from a feed-
ing point located at the one end. The radiation conductor is
folded at a portion between the one end and the other end, and
forms a lower arm closer to the grounded conductor and a
folded upper arm, with at least part of the lower arm and the
upper arm having a meandered portion.
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second antenna branch.
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The invention relates to a dipole type wideband antenna com-
prising a substrate presenting two faces, a first conductive
arm, a second conductive arm placed on the substrate, a
feeder line supplying the second arm passing under the first
arm, In this case, the feeder line extending by a line element
placed under the second arm, this element being dimensioned
to filter a given frequency.

8 Claims, 2 Drawing Sheets




US008284116B2

a2 United States Patent (10) Patent No.: US 8,284,116 B2
Hwang et al. 45) Date of Patent: Oct. 9,2012
(54) ANTENNA APPARATUS FOR INTERNAL (58) Field of Classification Search ........... 343/700 MS,

IMPEDANCE MATCHING

(75) Inventors: Soon Ho Hwang, Seoul (KR); Joon Ho
Byun, Yongin-si (KR); Tae Sik Yang,
Suwon-si (KR); Sung Koo Park,
Suwon-si (KR); Austin Kim,
Seongnam-si (KR); Kyung Kyun Kang,
Suwon-si (KR)

(73) Assignee: Samsung Electronics Co., Ltd (KR)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 370 days.

(21) Appl. No.: 12/647,128
(22) Filed: Dec. 24, 2009

(65) Prior Publication Data
US 2010/0156748 Al Jun. 24, 2010

(30) Foreign Application Priority Data
Dec. 24,2008  (KR) ..o 10-2008-0132997

(51) Int.CL
HOIQ 1/50 (2006.01)
(52) US.Cl oo, 343/860; 343/700 MS

100

130

343/702, 850, 860
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
4,079,268 A * 3/1978 Fletcheretal. .............. 307/151
7,505,001 B2* 3/2009 Deavours et al. ...... 343/700 MS

8,094,076 B2 *
* cited by examiner

1/2012 Zhangetal. ........... 343/700 MS

Primary Examiner — Tan Ho
(74) Attorney, Agent, or Firm — The Farrell Law Firm, P.C.

67 ABSTRACT

An antenna apparatus allows for internal impedance match-
ing by employing an internal matching device therein. The
antenna apparatus includes a board body formed of a dielec-
tric material and having a flat structure. The antenna appara-
tus also includes an antenna device disposed on an upper
surface of the board body, and the internal matching device
disposed on a lower surface of the board body. The antenna
device extends from a feed point and has a first impedance.
The internal matching device is connected to the antenna
device and has a second impedance used for matching the first
impedance with a reference impedance. The antenna device
and the internal matching device resonate at the reference
impedance in a specific frequency band when a voltage is
supplied through the feed point.
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57 ABSTRACT

A receiving device for a global positioning system and an
antenna structure thereof. The receiving device includes a
housing, a circuit board and the antenna structure. The circuit
board is disposed inside the housing and has a ground portion
and a signal feeding portion. The antenna structure is dis-
posed inside the housing and includes a metal plate, a first
electric conducting element and a second electric conducting
element. The metal plate is used for receiving a GPS signal.
The first electric conducting element has one end coupled to
the metal plate, and the other end coupled to the ground
portion of the circuit board. The second electric conducting
element for feeding the GPS signal to the circuit board has
one end coupled to the metal plate, and the other end coupled
to the signal feeding portion of the circuit board.
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