The
United
Gtatee

The Director of the United States
Patent and Trademark Office

Has received an application for a patent for
a new and useful invention. The title and
description of the invention are enclosed.
The requirements of law have been com-
plied with, and it has been determined that
a patent on the invention shall be granted
under the law.

Therefore, this
United States Patent

Grants to the person(s) having title to this
patent the right to exclude others from mak-
ing, using, offering for sale, or selling the
invention throughout the United States of
America or importing the invention into the
United States of America, and if the inven-
tion is a process, of the right to exclude oth-
ers from using, offering for sale or selling
throughout the United States of America, or
importing into the United States of
America, products made by that process,
for the term set forth in 35 U.S.C. 154(a)(2)
or (c)(1), subject to the payment of mainte-
nance fees as provided by 35 U.S.C. 41(b).
See the Maintenance Fee Notice on the
inside of the cover.

Poitn: bre—

Director of the United States Patent and Trademark Qffice




2)

~ So et al.

o

United States Patent

O

10y Patent No.: US 9,905,938 B2

45) Date of Patent:

DUAL POLARIZED HIGH GAIN AND
WIDEBAND COMPLEMENTARY ANTENNA

Applicant: City University of Hong Kong,
Kowleon {(HXK)

Fwok Kan So, Kowloon (HK); Hau
Wah Lai, Kowloon (HK); Hang Wong,
Kowloon (HK); Chi Hou Chan,
Kowloon Tong (HX); Kwai Man Luk,
Kowleon (HK)

Inventors:

CreyYy UNIVERSITY OF HONG
KONG, Kowloon (HK)

Assignee:

Notice: Subject to any disclaimer, the term of this

palent is extended or adjusted under 35
U.S.C. 154(b) by 388 days.

This patent is subject to a terminal dis-
claimer.

14/608,711

Jam. 29, 2015

Prior Publication Data
US 2016/0226156 Al Aug. 4, 2016

Int. CL
HOIQ 21/24
HOLQ 9/04
HOIQ 9/26
U.S. CL

(2006.01)
(2006.01)
(2006.01)

HOIQ 21724 (2013.01); HOIQ 9/0421
(2013.01); HOIQ %/26 (2013.01)

Field of Classification Search
CPC ........ HOLQ ¥/16; HO1Q 9/0407; HO1Q 21726,
HOLO 21/28

{Continued)

300
—

(56) References Cited
U.S. PATENT DOCUMENTS

3,594,806 A
4,724,443 A *

7/1971 Black et al.

/1988 Nysen ..o, HO1Q /045

343/700 MS
(Continued)

FOREIGN PATENT DOCUMENTS

100428564 C
103682588 A

1072608
3/2014

OTHER PUBLICATIONS

Mak, et al., “A Shorted Bowtie Patch Antenna With a Cross Dipole
for Dual Polarization,” Antennas and Wireless Propagation Letters,
2007, pp. 126-129, vol. 6, IEELE.

Primary Fxaminer — Dameon E Levi

Assistant Examiner — Ab Salam Alkassim, Jr.

(74) Attorney, Agent, or Firm — Amin, Turocy & Watson,
LLP

(57) ABSTRACT

A dual polarized high gain and wideband complementary
antenna is presented herein. A dual polarized antenna can
include a ground plane, a folded dipole portion electricaliy
coupled 1o the ground plane, a shorted patch antenna portion
including an open end that is electrically coupled to the
folded dipole portion, and a metal plate located at a bottom
portion of the dual polarized anterma. In cne example, the
folded dipole portion can include four folded dipoles. Fur-
ther, the open end of the shorted patch antenna portion can
be electrically coupled to the folded dipole portion using the
metal plate. Further, the dual polarized antenna can include
two ports—each port including a pair of feeding sources,
and each feeding source configured to generate an electric
dipole and a magnetic dipole. In another example, magni-
{udes of the clectric dipoles can be equivalenl, and magni-
tudes of the magnetic dipoles can be equivalent.
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