
1 SAMSUNG 1005

0
US005784032A

United States Patent 1
Johnston et al.

  

 

 

(54) COMPACT DIVERSITY ANTENNA WITH
WEAK BACK NEAR FIELDS

{75] Inventors: Ronald H. Johnston, Calgary; Laurent
Joseph Levesque, Winnipeg, both of
Canada

[73] Assignee: Telecommunications Research
Laboratories, Edmonton, Canada

[21] Appl. No.: 551,547

[22] Filed: Nov. 1, 1995

TSA] Wate, C06 acscccsscccnesesevsccsnonecrnccscevenessee HO1Q 1/24
(52] U.S. CL 343/702; 343/742; 343/846
[58] Field of Search. .......0...0..-10 343/702. 700 MS,

343/741, 742, 846. 848. 841. 725. 727,
729, 789, 797, 866

[56] References Cited.

U.S. PATENT DOCUMENTS

2,897,496 7/1959 Woodward, Jr... ane 343/818
3,036,301  S/1962 Wiesner wee 343/100
3,172,111 3/1965 Breet «. 343/730
3,475,756 10/1969 Martino we 343/743
4,217,591 8/1980 Czerwinski ww. 343/713
4,611,212 9/1986 Lee ....... +» 343/351
4,684,953 8/1987 Hall ...... wee GAB/T25
5,075,820 12/1991 Juskey et ab...scsseessees 343/700 MS

(List continued on next page.)

FOREIGN PATENT DOCUMENTS

1201200=2/1986 Cama...sseessssnnnsean
2278500 11/1994 United Kingdom....

 
 

OTHER PUBLICATIONS

Fundamentals of Diversity Systems, W.C. Jakes. Y¥.S. Yeh.
M.J. Gans, and D.O. Reudink, Microwave Mobile Commu-
nications, IEEE Press, pp. 309-329. 1994.
Combining Technology, Lee. W.C.Y¥., Mobile Communica-
tions Engineering. McGraw-Hill. pp. 291-318, 1982.
Energy Reception for Mobile Radio. by EN. Gilbert, BSTJ.
vol. 44, pp. 1779-1803. Oct., 1965.

IO
c f jy

<r IS

IZ

5,784,032
Jul. 21, 1998

Patent Number:

Date of Patent:

[11]

[45]

Effects of System RF Design on Propogation. Lee. W.C.Y..
Mobile Communications Engineering. McGraw-Hill. pp.
159-163.

A Comparison of Switched Pattern Diversity Antennas, Tim
Aubrey and Peter White. Proc. 43rd IEEE Vehicular Tech-
nology Conference, pp. 89-92, 1993.
A Survey of Diversity Antennas for Mobile and Handheld
Radio. Johnson, R.H.. Proc. Wireless 93 Conference. Cal-

gary, Alberta, Canada. pp. 307-318, Jul., 1993.
A Flat Energy Density Antenna System for Mobile Tele-
phone. Hiroyuki Arai. Hideki Iwashita. Nasahiro Toki. and
Naohisa Goto, TEEE Transactions on Vehicular Technolo-

gies, vol. VT40. No. 2. pp. 483-486. May 1991.
A Multiport Patch Antenna For Mobile Communications.
R.G. Vaughan and J.B. Andersen, Proc. 14th European
Microwave Conference. pp. 607-612. Sep. 1984.
Small Antennas, Harold A Wheeler, IEFE Transactions on

Antennas and Propagation, vol. AP-23. No. 4, pp. 462-469
(Fig. 12), Jul. 1975.
Radiowave Propagation and Antennas for Personal Com-
munications. Siwiak. K. pp. 228-245, Artech House, 1995.
EM Interaction of Handset Antennas and a Human in

Personal Communications, Michael A. Jensen. Yahya Rah-
mat—Samii. Proc. IEEE, vol. 83. No. 1. pp. 7-17. Jan.. 1995.

Primary Examiner—Donald T. Hajec
Assistant Examiner—Tan Ho

Attomey, Agent, or Firm—Anthony R. Lambert

[S7] ABSTRACT

A compact diversity antenna is presented consisting of two
electrically isolated orthogonal loop conductors joined at a
midpoint. This midpoint is also electrically attached to a
vertical conductor which producesa third mode of operation
electrically isolated from the first modes. The two horizontal
conductors andthe vertical conductor may be constructed to
have various relationships with a ground plane of various
shapes and sizes. Someof the possible feed arrangements for
each of the antennas is presented as well as matching and
tuning circuits. All three antenna elements are found to have
relatively weak near electric and magnetic fields on the
ground plane side of the antenna where the ground plane is
small in extent. This feature provides for reduced radiation
into the head and neck of the cellular phone user.
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