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An antenna device provided in a radio apparatus having a
printed circuit board includes a first antenna element and a
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farther from the first short-circuit portion than from the sec-
ond short-circuit portion, and farther than the second short-
circuit portion is from the first short-circuit portion.
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An antenna includes a base element, grounding and feeding
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grounding and feeding points is provided on the base element.
The first radiating element is operable in a first frequency
band, and extends from the base element. The second radiat-
ing element is operable in a second frequency band lower than
the first frequency band, extends from the base element, and
is formed with a slot.
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(57) ABSTRACT

A slot antenna apparatus includes a grounding conductor
having an outer edge including a first portion facing a radia-
tion direction and a second portion other than the first portion,
a one-end-open feed slot formed in the grounding conductor
along the radiation direction such thatan open end is provided
ata center of the first portion, and a feed line including a strip
conductor close to the grounding conductor and intersecting
with the feed slot at at least a part thereof to feed a radio
frequency signal to the feed slot. The slot antenna apparatus
further comprises at least one one-end-open parasitic slot
having an electrical length equivalent to one-quarter effective
wavelength in a certain stop band, the parasitic slot having an
open end at the second portion, and being formed in the
grounding conductor so as not to intersect with the feed line.
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(57) ABSTRACT

A multi-frequency antenna for receiving a first frequency and
second frequency signals comprises a grounding element, a
first conductive member, a first radiation member, and a sec-
ond radiation member. The first conductive member connects
to the grounding element. The first radiation member and the
second radiation member connect to the first conductive
member separately. The multi-frequency antenna further
comprises a parasitic structure. The parasitic structure struc-
turally encircles the second radiation member and the
encirclement is a partial encirclement. Moreover, the para-
sitic structure connects to the grounding element.
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(57) ABSTRACT

The present invention relates to an antenna structure compris-
ing a dielectric pellet and a dielectric substrate with upper and
lower surfaces and at least one groundplane, wherein the
dielectric pellet is elevated above the upper surface of the
dielectric substrate such that the dielectric pellet does not
directly contact the dielectric substrate or the groundplane,
and wherein the dielectric pellet is provided with a conductive
direct feed structure. A radiating antenna component is addi-
tionally provided and arranged so as to be excited by the
dielectric pellet. Elevating the dielectric antenna component
so that it does not directly contact the groundplane or the
dielectric substrate significantly improves bandwidth of the
antenna as a whole.

27 Claims, 11 Drawing Sheets




a» United States Patent

Ponce De Leon et al.

US007705787B2

US 7,705,787 B2
Apr. 27,2010

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

(54) COUPLED SLOT PROBE ANTENNA
(75) Inventors: Lorenzo A. Ponce De Leon, Lake
Worth, FL (US); Naveed Mirza,
Boynton Beach, FL. (US); Paul
Morningstar, North Lauderdale, FL
(US)
(73) Assignee: Motorola, Inc., Schaumburg, IL. (US)
(*) Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(h) by 79 days.
(213 Appl. No.: 11/691,186
(22) Filed: Mar. 26, 2007
(65) Prior Publication Data
US 2008/0238780 Al Oet. 2, 2008
(51) Imnt.CL
HOiQ 124 (2006.01)
(52) US.CL .. rreeneeneeneenes 3437702 343/700 MS
(58) Field of Classification Search ......... 343/700 MS,
343/702
See application file for complete search history.
(56) References Cited
U.S. PATENT DOCUMENTS
4,866.453 A 9/1989 Nagy et al.
6,714,162 B1* 3/2004 Kadambietal. ...... 343/700 MS
2005/0134510 A1*  6/2005 Asai ...
2005/0212706 Al 9/2005 Ying et al.
2006/0038721 Al 2/2006 Ozkar et al.

2006/0099914 A1*  5/2006 Andersson ..
2007/0057854 A1*  3/2007 Oodachi et al . 343
2007/0247373 Al* 10/2007 EZOIov ..cccccevvevvvvnnnnne

FOREIGN PATENT DOCUMENTS

EP 1067627 Al 1/2001
JP 2002330022 A 11/2002
JP 2007028255 A 2/2007
KR 1020030082101 A 10/2003
KR 1020060122046 A 11/2006

* cited by examiner

Primary Examiner—Douglas W Owens
Assistant Examiner—Dieu Hien T Duong
(57 ABSTRACT

A coupled slot probe antenna for use with antenna structures
in mobile communication devices, such as cellular telephones
and other wireless communication devices. The coupled slot
probe antenna includes at least one first conductive element,
and a second conductive element coupled between the first
conductive element and the printed circuit board (PCB)
ground plane of the mobile communication device. The first
and second conductive elements define a tunable coupled slot
area and the coupled slot probe antenna is coupled to the PCB
ground plane in such a way that the coupled slot area is near
alow-impedance point of the antenna structure, wherein cou-
pling therebetween improves the bandwidth and the effi-
ciency of the antenna structure. The coupled slot area can be
tuned by changing the size of the coupled slot area and by
changing the position of the coupled slot area relative to the
low-impedance point of the antenna structure.
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An antenna having a plurality of resonant frequencies and
including a ground plane having an edge; a feed point; a
ground point; and

an antenna track extending between the feed point and the
ground point and comprising, in series connection, a first loop
and a second loop wherein a least a portion of the first loop
and a portion of the second loop are adjacent at least the edge
of the ground plane.
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