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(57) ABSTRACT

A mobile wireless communications device includes a por-
table housing having a metallic front housing forming a
peripheral sidewall as a metallic ring. A circuit board is car-
ried by the portable housing and forms a chassis ground
plane. A wireless communications circuit is carried by a
circuit board. An antenna circuit is carried by a circuit board
and connected to the wireless communications circuit. A
frequency selective grounding circuit is positioned at a
selected grounding location at the chassis ground plane and
metallic front housing and forms a harmonic trap that
responds to a specific range of frequencies.
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(57) ABSTRACT

In an antenna apparatus, two pattern antennas are arranged
side by side in an area close to a ground conductor layer on a
surface of a dielectric substrate, in such a manner as to be
formed substantially line-symmetrical with each other. Each
of the pattern antennas includes a radiation element having a
feed coupler, a mutual coupler, and a feed element fed by a
high frequency circuit unit. An open end of the radiation
element is located near the ground conductor layer. The feed
element and the feed coupler are capacitively coupled with
each other, whereby the radiation element is excited. At the
excitation, the mutual couplers that extend substantially in
parallel with and close to each other are capacitively coupled
with each other, and hence, polarization planes of the electric
fields radiated from the radiation elements can be made
orthogonal to each other.
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(57) ABSTRACT

A dual-band circularly polarized antenna is disclosed, which
includes a ground metal plate, a dielectric substrate, a first
microstrip radiation portion and a second microstrip radiation
portion. The dielectric substrate is formed on the ground
metal plate. The first microstrip radiation portion is formed on
the dielectric substrate and has at least one pair of symmetric
truncated corners. The second microstrip radiation portion is
formed on the dielectric substrate and includes a plurality of
radiation units. Each of the plurality of radiation units is
extended from the first microstrip radiation portion along a
first direction.
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(57) ABSTRACT

A mobile terminal including an antenna device including an
antenna element and a first non-feeding element, a radio-
frequency unit that receives a signal from the antenna ele-
ment, first and second matching circuits connected to the
antenna element, a first switch that selectively connects one of
the first and second matching circuits to the radio-frequency
unit, a second switch that selectively grounds the first non-
feeding element, an attitude-detection unit that detects an
attitude ofthe mobile terminal, and a control unit that controls
the first and second switches based on an output of the atti-
tude-detection unit.

20 Claims, 20 Drawing Sheets

41 10
[T T T k
3 192a 192 1054 ;i
| MATCHING |:g-: | |
i CIRCUT TR _ i |
] MATCHING |y i1 &30
| 1920 VARG o f
' | [ MATCHING T2 L
t || "cIrEuIT =
a2 = |
1 - |
| 103 ‘
| - '
[ | o
i 103a L No-H
: : o
| 03 T 1 |
1 1
|



(12) United States Patent

Sanz et al.

US008674887B2

US 8,674,887 B2
*Mar. 18, 2014

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

(54)

(73)

(73)

(")

(21
(22)
(65)

(63)

(51)
(52)

(58)

MULTI-BAND MONOPOLE ANTENNA FOR A
MOBILE COMMUNICATIONS DEVICE

Inventors: Alfonso Sanz, Barcelona (ES); Carles
Puente Baliarda, Barcelona (ES)

Assignee: Fractus, S.A., Barcelona (ES)

Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35

1.8.C. 154(b) by 0 days.

This patent is subject to a terminal dis-
claimer.

Appl. No.: 13/556,626

Filed: Jul. 24, 2012

Prior Publication Data

US 2012/0287001 A1 Nov. 15, 2012

Related U.S. Application Data

Continuation of application No. 13/029,382, filed on
Feb. 17, 2011, now Pat. No. 8,259,016, which is a
continuation of application No. 12/652,974, filed on
Jan. 6, 2010, now Pat. No. 8,253,633, which is a
continuation of application No. 12/055,748, filed on
Mar. 26, 2008, now Pat. No. 7,675,470, which is a
continuation of application No. 11/713,324, filed on
Mar. 2, 2007, now Pat. No. 7,403,164, which is a
continuation of application No. 11/124,768, filed on
May 9, 2005, now Pat. No. 7,411,556, which is a
continuation of application No. PCT/EP02/14706,
filed on Dec. 22, 2002.

Int. C1.
HOIQ 1724
U.S. CL
USPC .. 343/702; 343/700 MS
Field of Classification Search

USPC .. 343/700 MS, 702, 895
See application file for complete search history.

(2006.01)

(56) References Cited
U.S. PATENT DOCUMENTS

3,079,602 A 2/1963 Du Hamel
3,689,929 A 9/1972 Moody
4,038,662 A 71977 Turner
4,123,756 A 10/1978 Nagata
(Continued)

FOREIGN PATENT DOCUMENTS

CN 2224466 4/1996

EP 0590671 9/1993
(Continued)

OTHER PUBLICATIONS

Document 0297 Defendant HTC Corporation’s amended answer
and counterclaim to plaintiff’s second amended complaint, Defen-
dants, Feb. 25, 2010.

(Continued)

Primary Examiner — Tan Ho
(74) Attorney, Agent, or Firm — Edell, Shapiro & Finnan,
LLC

(57) ABSTRACT

A multi-band monopole antenna for a mobile communica-
tions device includes a common conductor coupled to both a
first radiating arm and a second radiating arm. The common
conductor includes a feeding port for coupling the antenna to
communications circuitry in a mobile communications
device. In one embodiment, the first radiating arm includes a
space-filling curve. In another embodiment, the first radiating
arm includes a meandering section extending from the com-
mon conductor in a first direction and a contiguous extended
section extending from the meandering section in a second
direction.
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(57) ABSTRACT

Apparatus and techniques that provide tuning elements in
antenna devices to tune frequencies of the antenna devices,
including composite right and left handed (CRLH) metama-
terial (MTM) antenna devices. Examples of the tuning ele-
ments for CRLH MTM antenna devices include feed line
tuning elements, cell patch tuning elements, meandered stub
tuning elements, via line tuning elements, and via pad tuning
elements tuning elements that formed near corresponding
antenna elements such as the feed line, cell patch, meander
stub, via line and via pad, respectively.
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