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Antenna arrangement and a portable radio communication device.

FIELD OF INVENTION

The present invention relates generally to antenna
arrangements and particularly to coupling between
closely spaced antennas in portable radio communication

devices.
BACKGROUND

In a portable radio communication device the space for
an internal antenna arrangement is limited. With the
growing need for greater functionality and better radio
channel quality it is often necessary to utilize more
than one antenna element in a portable radio
communication device, such as a mobile telephone. As the
space in a portable radio communication device is
limited, internal antennas tend to be closely spaced.
With closely spaced antenna elements unwanted coupling

between the antennas can arise.

In WO 9013152 it is disclosed that separated transmit
and receive antennas are used to eliminate the need for
a diplexer. The antennas are elevated above a grounding
surface and separated by a conductive pedestal, wherein
the pedestal is placed between the antennas and
electrically isolates the antennas. WO 9013152 mentions
only the case of two antennas of the same type (two

similar patches).

The above-described document only describes reduced
coupling between separated transmit and receive

antennas.
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SUMMARY OF THE INVENTION

An object of the present invention is to provide an
antenna arrangement that offers improved isolation, i.e.
decreased coupling, between antennas in a portable radio

communication device, such as a mobile telephone.

This object is achieved by an arrangement as claimed in

claim 1.

A further object of the present invention is to provide
a portable radio communication device, such as a mobile
telephone, that offers improved isolation between

antennas inside said device.

This object is achieved by a device as claimed in claim
14.

Two antennas of different types, such as a PIFA and a
meander antenna, have low coupling between them and can
be closely spaced. Closely spaced antennas with low
coupling can be used for various applications. These can
be for example: separate receive and transmit antenna
systems that eliminate the need for a diplexer, antenna
diversity systems (both receiver and transmitter
diversity), and antennas for different systems (e.g.

GSM-Bluetooth).

With a shield between internal antennas in a portable
radio communication device the coupling between the
antennas is reduced and therewith it is possible to
place the antennas close to each other. Further, with
internal antennas of different types, such as meander
antenna and PIFA, the coupling between the antennas are
less than with two antennas of the same type, such as

PIFA and PIFA. Thus two antennas of different types and
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3
separated by a shield can be positioned closer together
than two of the same type separated by a shield, still

providing the same amount of isolation.

Advantages and features of the present invention will be
evident from the following detailed description of

embodiments.
BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description of embodiment of the
present invention given below and the accompanying
figure, which are given by way of illustration only, and
thus are not limitative of the present invention,

wherein:

Fig. 1 shows a portable terminal PCB carrying a PIFA

antenna at the top and a meander antenna below, and

Fig. 2 shows a portable terminal PCB carrying a PIFA to

the right and a meander antenna to the left.
DETAILED DESCRIPTION OF EMBODIMENTS

In the following description, for purpose of explanation
and not limitation, specific details are set forth, such
as particular techniques and applications in order to
provide a thorough understanding of the present
invention. However, it will be apparent to one skilled
in the art that the present invention may be practiced
in other embodiments that depart from these specific
details. In other instances, detailed descriptions of
well-known methods and apparatuses are omitted so as not
to obscure the description of the present invention with

unnecessary details.
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A first embodiment of the present invention will now be
described with reference to Fig. 1. A first and a second
antenna element 1, 2 are connected to a ground plane
device 3, i.e. the PCB of a portable radio communication
device, such as a mobile telephone. The first antenna
element 1 is here shown as a PIFA (Planar Inverted F
Antenna) and the second antenna element 2 as a meander
antenna. The PIFA is further connected 5, 6 to
transmit/receive circuitry (not shown) of the portable
radio communication device. Also the meander antenna is
connected 7, 8 to transmit/receive circuitry (not shown)
of the portable radio communication device, but with its
connections 7, 8 distanced from the connections 5, 6 of

the PIFA.

The PIFA 1 and meander 2 antenna elements are positioned
close to each other so as to take up as little space as
possible in the portable radio communication device. A
conductive shield 4, extending from the ground plane
device 3, is positioned between the antennas 1, 2. The
shield 4 provides additional isolation, and thereby
reduces the coupling between the antennas 1, 2, which is
usually present between closely spaced antennas. Since
the coupling is reduced it is possible to position the
antennas 1, 2 closer to each other than without the

shield 4.

The PIFA antenna 1 and the meander antenna 2 are of
different types, so that the field distributions, or
equivalently current distributions, are different. The
meander antenna 2 has its currents essentially
concentrated around the actual antenna element, while
the PIFA currents are distributed more on the ground

plane device 3. This difference has the effect that the
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coupling between the antennas is small and the antennas
can be closely positioned. The screen 4 is grounded and
elevated over the ground plane device 3, forcing the
currents passing it to change direction (up onto the
screen). This additionally reduces the amount of current
flowing on the PCB from one antenna to the other, thus

minimizing the coupling between the antennas.

A second embodiment of the present invention will now be
described with reference to Fig. 2. This embodiment is
similar to the first embodiment, but the antennas 1, 2
are placed side by side instead of above and below. The
shield 4 is still placed between the antennas 1, 2. The
feeding of the PIFA antenna element 1 is positioned at
the top of the PCB 3, while the meander antenna element
2 is fed at its lower end. The separation of feeding
points has the effect that the current distribution from
each antenna is different, which provides isolation
between the antennas. This effect is further enhanced by

the shield 4 between the antennas.

In these embodiments, the antennas 1, 2 are suitable for
dual-band operation. It is possible to reduce or extend
the number of frequency bands of the antennas by

changing the design of the antenna patterns.

In the embodiments described above the PIFA antenna 1 is
preferably optimized as a receiver antenna and the
meander antenna 2 as a transmit antenna. However, with
slightly different designs, both antennas could be
optimized for transmission or reception, providing a
transmitter or a receiver antenna diversity system,

respectively.
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The antennas may further be optimized individually in
different frequency bands, such as GSM900 and GSM1800,
or in different communication systems, such as GSM and

Bluetooth.

It is above described that the antennas 1, 2 and the
shield 4 are connected to the PCB of the portable radio
communication device, which is the case when the
antennas 1, 2 and the shield 4 are mounted in the
portable radio communication device, otherwise the
antennas 1, 2 and the shield 4 are connectable to a
ground plane device. Alternatively the antennas 1, 2 and
the shield 4 may be mounted on a separate ground plane
device, which is connectable to the PCB when mounted in

the portable radio communication device.

The coupling between two antennas is dependent on the
fields radiated by the antennas. If the fields are
different, e.g. different radiation pattern, different
polarization, different phase, etc., the coupling will
be low. A measure of the coupling between two antennas
is to integrate the scalar product of the radiated
fields from each antenna over a sphere enclosing both
antennas. This measure can be seen as an orthogonality
factor between the antennas. The radiated field from an
antenna is made up of the currents flowing on the
conducting parts of the antenna and its surroundings,
e.g. ground. Therefore, the more different the currents
associated with each antenna the lower coupling between

them.

The antennas in the description above can as well be
other antenna types than described. The antennas can
e.g. be PIFA, meander, modified PIFA, meander PIFA,

loop, dipole, patch, and slot antennas. The important
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part is that the antennas are somewhat different, having
different current distributions on the ground plane
device, e.g. the PCB, so that the coupling between the
antennas is low. The conductive screen helps to alter
the current distribution, which makes the coupling even

lower.

The antennas described above may be matched and adjusted

in ways known by a person skilled in the art.

It will be obvious that the present invention may be
varied in a plurality of ways. Such variations are not to
be regarded as a departure from the scope of the
invention. All such modifications as would be obvious to
one skilled in the art are intended to be included within

the scope of the appended claims.
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CLAIMS

l. An antenna arrangement for a portable radio

communication device, comprising:
- a first (1) and a second (2) antenna element, and

- a conductive shield (4) connectable to a ground plane
device (3), wherein said first (1) and second (2)
antenna elements are located on opposite sides of the

shield (4),
characterized in that

- said first (1) and second (2) antenna elements are of

different types.

2. The antenna arrangement as claimed in claim 1,
wherein said antenna arrangement is mountable in said
portable radio communication device, such that the
shield (4) is essentially perpendicular to said ground

plane device (3).

3. The antenna arrangement as claimed in claim 1 or 2,
wherein said first (1) and second (2) antenna elements
are each adapted to be able to transmit and receive

radio signals.

4. The antenna arrangement as claimed in claim 1 or 2,
wherein said first (1) antenna element is adapted to be
able to transmit radio signals and said second (2)
antenna element is adapted to be able to receive radio

signals.

5. The antenna arrangement as claimed in claim 1 or 2,
wherein said first (1) antenna element is adapted to be

able to receive and transmit radio signals and said
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second (2) antenna element is adapted to be able to

receive radio signals.

6. The antenna arrangement as claimed in claim 1 or 2,
wherein said first (1) antenna element is adapted to be
able to receive and transmit radio signals and said
second (2) antenna element is adapted to be able to

transmit radio signals.

7. The antenna arrangement as claimed in claim 1 or 2,
wherein said first (1) antenna element is adapted to be
able to transmit radio signals and said second (2)
antenna element is adapted to be able to receive and

transmit radio signals.

8. The antenna arrangement as claimed in claim 1 or 2,
wherein said first (1) and second (2) antenna elements

are each adapted to be able to transmit radio signals.

9. The antenna arrangement as claimed in claim 1 or 2,
wherein said first (1) and second (2) antenna elements

are each adapted to be able to receive radio signals.

10. The antenna arrangement as claimed in claim 1 or 2,
wherein said first (1) antenna element is adapted to be
able to receive radio signals and said second (2)
antenna element is adapted to be able to receive and

transmit radio signals.

11. The antenna arrangement as claimed in claim 1 or 2,
wherein said first (1) antenna element is adapted to be
able to receive radio signals and said second (2)

antenna element is adapted to be able to transmit radio

signals.
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12. The antenna arrangement as claimed in any of claims
1-11, wherein said first (1) and second (2) antenna
elements are mountable within said portable radio

communication device.

13. The antenna arrangement as claimed in any of claims
1-12, wherein said first (1) antenna element is one of
the following types: PIFA, meander, loop, patch, dipole,
slot, modified PIFA, meander PIFA; and said second (2)
antenna element is one of the following types: PIFA,
meander, loop, patch, dipole, slot, modified PIFA,
meander PIFA; but not the same type as said first (1)

antenna element.

1l4. A portable radio communication device, comprising an

antenna arrangement as claimed in any previous claim.

15. The portable radio communication device as claimed
in claim 14, wherein said ground plane device (3) is the

PCB of the portable radio communication device.



WO 02/05382 PCT/SE01/01602

1/2

FIG. 1



WO 02/05382 PCT/SE01/01602

FIG. 2



INTERNATIONAL SEARCH REPORT

hiternativnal application No,

PCT/SE 01701602

AL CLASSTHFICATION OF SUBJECT MATTER

IPC7: HO01Q 1/24, HO1Q 1/52

According 1o International Patent Classification (1PC) or to hoth national classification and 11°¢

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC7: HO1Q

Documentation searched other than minimum documentation o the extent that such documents are included in the fields searched

SE,DK,FI,NO classes as above

Electronic dala base consulted during the international search (name of data base and, where practicable, search terms used)

WPI DATA, EPQ INTERNAL

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*| Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim Neo.

A US 4460899 A (PETER SCHMIDT ET AL), 17 July 1984 1-15
(17.07.84), figure 1, abstract

A EP 0973231 A2 (ACE TECHNOLOGY PUCHUN-SHI), 1-15
19 January 2000 (19.01.00), figure 3A,
abstract

A WO 9013152 A1 (NOVATEL COMMUNICATIONS LTD.), 1-15

1 November 1990 (01.11.90), cited in the
application

D Further documents are listed in the continuation of Box C. m Sec patent family annex.

*  Special categorics of ciled documents: “T” later document published after the international filing date or priority
"A" document defining the gencral state of the art which is not considered date and not in conflict with the application but cited to understand
Lo be of particular relevance the principle or theory underlying the invention
el : . : s o . .
E ;:-zlxyhcrda?phcahon or patent but published on or after the international X" document of particular relevance: the claimed invention cannot be
thing date o ) . considered novel or cannot he considered to involve an inventive
“L” document which may throw @()uhls on priority clagm(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other o . ) .
special reason (as specified) Y"” document of particular relevance: the claimed invention cannot be
Py . e e considered to involve an inventive step when the document is
o ﬁi’:ﬁ:‘cm referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
Lan ) i 3 X . being ohvious to a person skilled in the art
“P”  document puhlished prior to the inlernational filing date but later than ;
the priority date claimed &"  document memher of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report

11 -10- 2001
9 October 2001

Name and nailing address of the ISA/ Authorized officer

Swedish Patent Office

Box 5055, S-102 42 STOCKHOLM Rune Bengtsson/AE
Facsimile No. +46 8 666 02 86 Telephone No.  +46 8 782 25 (0

Form PCT/ISAJ210 (second sheet) (July 1998)



INTERNATIONAL SEARCH REPORT

Information on patent fnily members

International application No.

PCT/SE 01/01602

Patent document Publication Patent family Publication

cited in search report date member(s) date
us 4460899 A 17/07/84 DE 3102323 A,C 12/08/82
EP 0056985 A 04/08/82

EP 0973231 A2 19/01/00 KR 269584 B 16/10/00
WO 9013152 Al  01/11/90 AU 5435190 A 16/11/90
CA 2014629 A 18/10/90

us 5231407 A 27/07/93

us 6061024 A 09/05/00

e it i ot et e i G e o i e 0t ot ks V. i e e o i S ok S o s 4 T S o b S o o T e e S S S S S B B S A S S S B e

Form PCT I8A)210 {patent family annex) (July 1998)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

