a» United States Patent

Sabet et al.

US006906669B2

US 6,906,669 B2
*Jun. 14, 2005

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

(54) MULTIFUNCTION ANTENNA

(75) Inventors: Kazem FE. Sabet, Ann Arbor, MI (US);
Kamal Sarabandi, Ann Arbor, MI
(US); Linda P. B. Katehi, Northville,
MI (US)

(73) Assignce: EMAG Technologies, Inc., Ann Arbor,

MI (US)

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

patent is extended or adjusted under 35

U.S.C. 154(b) by 0 days.

This patent is subject to a lerminal dis-
claimer.
(21) Appl. No.: 10/674,211
(22) Filed: Sep. 29, 2003
(65) Prior Publication Data
US 2004/0056812 AT Mar. 25, 2004

Related U.S. Application Data

(63) Continuation of application No. 10/084,576, filed on Feb.
27, 2002, now Pat. No. 6,604,932, which is a continuation-
in-part of application No. 09/758,955, filed on Jan. 11, 2001,
now Pat. No. 6,480,162,

(60) Provisional application No. 60/175,790, filed on Jan. 12,

2000.
(51) Int. CL7 .o H01Q 1/38; HO1Q 13/10
(52) US.CL ..o, 3437700 MS; 343/767;

343/770; 343/853; 343/848

(58) Field of Search . . 343/700 MS, 702,
343f725 76? 770 826 742, 776, 893,

853, 846, 848, 795; HO1Q 1/38, 13/10

(56) References Cited
U.S. PATENT DOCUMENTS

2,863,145 A 12/1958 Tumer .. ... 343/767
3,031,665 A 4/1962 Robert- Pll:l‘[t‘. Manc ... 3437770
3,638,226 A 1/1972 Brooks et al. .............. 343/895

e e

208 i)
m il rJ m

2
m
q-m ,._L
2 21
2

4,313,120 A 1/1982 Westerman ................. 343/771
4,672,386 A 6/1987 Wood ............. e 343770
4,839,663 A 6/198% Kurtz ...... ... 3431771
5,068,670 A 11/1991 Maoz ............. .. 3431767
5,087,922 A 2/1992 Tang et al. .......... . 343/814
5,155,493 A 10/1992 Thursby et al. ...... 343;‘700 MS
5,194,876 A 3/1993 Schpetzer et al. .......... 343/769
(Continued)
FOREIGN PATENT DOCUMENTS
IP 10 135727 8/1998 . H01Q/13/10
WO WO 98 49742 11/1998

OTHER PUBLICATIONS

Nurnberger, M.W., et al., “A New Planar Feed for Slot Spiral
Antennas”, IEEE Transactions on Antennas and Propaga-
tion, US, IEEE Inc., New York, vol. 44, No. 1, 1996, pp.
130-1331.

Nakano, H., et al., “Two—Arm Slot Spiral Antenna”, Elec-
tromagnetics, Hemisphere Publishing Co., vol. 14, No. 3/04,
Jul. 1, 1994, pp. 397-413.

Hirose, K., et al., “Monofilar Archimedean Spiral Slot
Antennas”, Electromagnetics, Hemisphere Publishing co.,
vol. 14, No. 3/04, Jul. 1, 1994, pp. 415-426.

Primary Examiner—Trinh Vo Dinh
(74) Attorney, Agent, or Firm—John A. Miller; Warn,
Hoffmann, Miller & LaLone, P.C.

(57) ABSTRACT

A multifunction printed antenna for wireless and telematic
applications. In one embodiment, GPS and satellite radio
patch antenna elements are printed on one side of a printed
circuit board and AMPS, PCS, GSM and terrestrial radio slot
antenna elements are etched in a ground plane on an
opposite side of the same printed circuit board. In an
altcrnate embodiment, the GPS and satellite radio paich
antenna elements are elements mounted on one printed
circuit board and the AMPS, GSM, PCS and terrestrial radio
slot antenna elements are etched in a ground plane on
another printed circuit board rigidly secured orthogonal to
the GPS and satellite printed circuit board.
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