US007327315B2

United States Patent

(12) (10) Patent No.: US 7,327,315 B2
Starkie et al. 45) Date of Patent: Feb. 5, 2008
(54) ULTRAWIDEBAND ANTENNA H1773 H 1/1999 Cheston et al.
5,923,299 A 7/1999 Brown et al.
(75) Inventors: Timothy John Stefan Starkie, 5,973,653 A 10/1999 Kragalott et al.
Cambridge (GB); Leslie David Smith, 6,218,997 Bl 4/2001 Lindenmeier et al.
Ely (GB) 6,351,246 Bl 2/2002 McCorkle
6,400,329 Bl 6/2002 Barnes
. - . . 6,437,756 Bl 8/2002 Schantz
(73) Assignee: Artimi Ltd., Cambridgeshire (GB) 6512488 B2 12003 Szhﬁtz
6,529 B2 3/2003 I\
(*) Notice: SubjectA to any disclaimer,- the term of this 6:590:;6‘2 B2* 72003 ﬁa:ga(r)?ilzn.l. ............... 343/830
patent is extended or adjusted under 35 6,593,886 B2 7/2003 Schantz
U.S.C. 154(b) by 173 days. 6,621,462 B2 9/2003 Barnes
(21) Appl. No.: 10/931,217 (Continued)
(22) Filed: Sep. 1, 2004 FOREIGN PATENT DOCUMENTS
CN 1367552 9/2002
(65) Prior Publication Data
(Continued)
US 2005/0110687 Al May 26, 2005
OTHER PUBLICATIONS
Related U.S. Application Data ‘ Antennas’ by John D. Kraus and Ronald J. Marhefka, McGraw Hill
(63) Continuation-in-part of application No. PCT/GB03/ 2002 3/e, p. 782.
05070, filed on Nov. 21, 2003. .
(Continued)
(51) Imt. CL Primary Examiner—Shih-Chao Chen
HOIQ 1738 (2006.01) (74) Attorney, Agent, or Firm—Sterne, Kessler, Goldstein &
HOIQ 1/48 (2006.01) Fox, PL.L.C.
(52) US.CL .o, 343/700 MS; 343/846
(58) Field of Classification Search ........ 343/700 MS,  (57) ABSTRACT
343/769, 793, 846, 873, 900
See application file for complete search history. Antennas for transmitting and receiving ultrawideband
. (UWB) signals are disclosed. A UWB antenna structure
(56) References Cited includes a planar conductor of substantially uniform resis-

U.S. PATENT DOCUMENTS

3,364,491 A 1/1968 Stohr
3,728,632 A 4/1973 Ross
5,255,002 A 10/1993 Day
5319377 A 6/1994 Thomas et al.
5,323,169 A 6/1994 Koslover
5,351,063 A 9/1994 Kim et al.
5,365,242 A 11/1994 Shiina

tance. The structure has the shape of a pair of conjoined,
generally triangular figures, each with a long side, a short
side, and a curved side. The triangular figures have an
antenna feed connection at one corner. The structure has an
axis of symmetry passing through the antenna feed connec-
tion.

20 Claims, 36 Drawing Sheets

220

400 /

Fror |

o
"idobe

Acrobat

X



az United States Patent

Geoca et al.

US007327316B2

US 7,327,316 B2
Feb. 5, 2008

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

(54)

(73

(73)

")

@1

(22)

(65)

(51)

(52)
(58)

=4

EMBEDDED PLANAR INVERTED F
ANTENNA (PIFA) TUNED WITH VARIABLE
GROUNDING POINT

Inventors: Eric Peter Geoca, Penfield, NY (US);
Thomas R. Schleef, Palm Bay, FL (US)

Assignee: Tyco Electronics Corporation,

Middletown, PA (US)

Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 197 days.

Appl. No.: 11/229,879

Filed: Sep. 19, 2005

Prior Publication Data

US 2007/0063899 Al Mar. 22, 2007

Int. Cl.

HOIQ 1/38 (2006.01)

US.CL ..o 343/700 MS; 343/846

Field of Classification Search 343/700 MS,
343/702, 829, 846

See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS
6,650,295 B2  11/2003 Ollikainen et al.
6,662,028 B1* 12/2003 Hayes et al. ............. 455/575.7
6,693,594 B2 2/2004 Pankinaho et al.
6,836,249 B2* 12/2004 Kenoun et al. ...... 343/700 MS
6,861,986 B2 3/2005 Fang et al. .......... 343/700 MS
7,012,570 B2* 3/2006 Chen et al. .......... 343/700 MS

* cited by examiner

Primary Examiner—Tho Phan

67 ABSTRACT

An antenna system is described that includes a radiating
element, a feed point configured for electrical connection to
the radiating element, and a grounding point configured for
electrical connection to the radiating element. At least one of
the feed point and the grounding point are configured to
accommodate a range of distances between the electrical
connections to the radiating element.

5 Claims, 4 Drawing Sheets

40

L

Fror |

o
"idobe

Acrobat 4



az United States Patent

Heiniger

US007327317B2

US 7,327,317 B2
Feb. 5, 2008

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

(54) DUAL-POLARIZED MICROSTRIP PATCH
ANTENNA

(75) Inventor: Markus Heiniger, Herisau (CH)

(73) Assignee: Huber + Suhner AG, Herisau (CH)

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

patent is extended or adjusted under 35
U.S.C. 154(b) by 233 days.

(21)  Appl. No.: 11/331,834
(22) Filed:  Jan. 13, 2006

(65) Prior Publication Data
US 2006/0139215 Al Jun. 29, 2006

Related U.S. Application Data

(63) Continuation of application No. PCT/CH03/00481,
filed on Jul. 16, 2003.

(51) Imt. CL

H01Q 138 (2006.01)
(52) US.CL oo, 343/700 MS
(58) Field of Classification Search 343/700 MS,

343/329, 846
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

4,191,959 A *  3/1980 Kerr ..coovvninninns 343/700 MS
5,355,143 A 10/1994  Ziircher et al.
5,453,754 A *  9/1995 Fray .....cccccovvvinvneennnn. 343/789
5,745,080 A 4/1998 Jun
6,031,491 A * 2/2000 Daniel et al. ........ 343/700 MS
6,104,347 A 8/2000 Snygg et al.

18¢ 19 27

6,577,276 B2 6/2003 Lovestead

6,664,932 B2* 12/2003 Sabet et al. ......c.......... 343/770
2002/0089452 Al 7/2002 Lovestead
2003/0063031 Al 4/2003 Wong et al.

FOREIGN PATENT DOCUMENTS

1 006 608 Al 6/2000
JP 56-160103 A1  12/1981
WO WO 98/54785 Al 12/1998
WO WO 99/17403 Al 4/1999

OTHER PUBLICATIONS

Shu-Shi Zhong et al, “Corner-Fed Microstrip Antenna Element and
Arrays for Dual-Polarization Operation,” IEEE Transactions on
Antennas and Propagation, vol. 50, Issue 10, pp. 1473-1480, no
date.

* cited by examiner

Primary Examiner—Tho Phan
(74) Attorney, Agent, or Firm—Burr & Brown

(57) ABSTRACT
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The ornamental design for a radio frequency identification
tag antenna assembly, as shown and described.

DESCRIPTION
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