PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6.

H01Q 1/24 Al

(11) International Publication Number:

(43) International Publication Date:

WO 99/03167

21 January 1999 (21.01.99)

(21) International Application Number: PCT/SE98/01272

(22) International Filing Date: 26 June 1998 (26.06.98)

(30) Priority Data:

9702660-3 9 July 1997 (09.07.97) SE

(71) Applicant (for all designated States except US): ALLGON AB
[SE/SE]; P.O. Box 500, S-184 25 Akersberga (SE).

(72) Inventor; and
(75) Inventor/Applicant (for US only): FILIPSSON, Karl, Gunnar
[SE/SE]; Tuvgatan 39, S-589 57 Linkoping (SE).

(74) Agents: MODIN, Jan et al.; Axel Ehrners Patentbyrd AB, P.O.
Box 10316, S-100 55 Stockholm (SE).

(81) Designated States: AL, AM, AT, AT (Utility model), AU, AZ,
BA, BB, BG, BR, BY, CA, CH, CN, CU, CZ, CZ (Utility
model), DE, DE (Utility model), DK, DK (Utility model),
EE, EE (Utility model), ES, FI, FI (Utility model), GB, GE,
GH, GM, GW, HU, ID, 1L, IS, JP, KE, KG, KP, KR, KZ,
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW,
MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, S], SK, SK
(Utility model), SL, TJ, T™M, TR, TT, UA, UG, US, UZ,
VN, YU, ZW, ARIPO patent (GH, GM, KE, LS, MW, SD,
SZ, UG, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD,
RU, TJ, TM), European patent (AT, BE, CH, CY, DE, DK,
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI
patent (BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE,
SN, TD, TG).

Published
With international search report.

(54) Title: HAND-PORTABLE TELEPHONE WITH RADIATION ABSORBING DEVICE

(57) Abstract

A hand-portable telephone includ- N

ing a casing (1), an antenna device (7)
with at least one radiating element (7a, 7b)
located in said casing, and a protective de-
vice for absorbing a substantial part of the
electromagnetic energy being radiated to-
wards the user’s head or some other body
portion. The device comprises an electri-
cally resistive layer (9) having a surface
resistance of at least 25§2/square. 3
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HAND-PORTABLE TELEPHONE WITH RADIATION ABSORBING DEVICE

The present invention relates to a hand-portable telephone,
including a casing, an antenna device with at least one radia-
ting element, and a protective device for absorbing a
substantial part of the electromagnetic energy being radiated
from said at least one radiating element towards a human body

portion during use of the telephone.

Such protective devices are generally known. Normally, the pro-
tective devices are disposed in the vicinity of an antenna rod
being extendable from the telephone casing. In the US patent
specification 5335366, however, a protective device is disclo-
sed, which comprises a shielding means located inside the
casing so as to reflect and/or absorb any electromagnetic radi-

ation generated by the components inside the telephone casing.

The reflecting material is said to be aluminium, other metal,
polymer or other suitable material, whereas the absorbing
material is said to be lead or some other suitable material. It
is mentioned that a material such as lead will present a rela-

tively dense block to the passage of electromagnetic radiation.

However, although lead will effectively absorb electromagnetic
radition having very high energy, such as X-rays or y-rays,
lead and similar metal materials will not readily absorb
microwaves. The reflective capacity of such devices as
disclosed in the US patent specification 5 335 366 mentioned
above is also questionable, due to the small dimensions of the
reflector structures in relation to the wavelength of the
microwave radiation. Therefore, the radiation pattern and
intensity will not be significantly altered by these prior art
devices. Rather, it is likely that a major part of the
radiation directed towards the head of the user will pass

around the shielding device.
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The main object of the present invention is to provide a hand-
portable telephone with a more effective protective device,
which will absorb a significant part of the microwave energy
being radiated towards the head or some other body portion of

the user of the telephone.

Other objects are to provide a protective device which is
simple, lightweight and inexpensive. Furthermore, the protec-
tive device should be easy to install in the telephone, and it

should be reliable even after long use.

The main object stated above is achieved by a protective device
comprising an electrically resistive layer, which is disposed
at a distance from the radiating element adjacent to a part of
the casing being designed to be held adjacent to the human body
portion, said electrically resistive layer having a surface

resistance of at least 25Q/square.

As opposed to most of the previously known protective devices,
the present invention does not provide a metallic, electrically
conductive material serving as a reflector or shielding device.
Rather, the inventive concept is to absorb a significant part
of the radiation being directed towards the particular human
body portion and to transfer the radiation into heat. In hand-
portable telephones, the power fed into the radiating element
is moderate, and the generated heat will therefore be kept at a

relatively low level.

Preferably, the surface resistance of the resistive layer

should be 25-800Q)/square, in particular 150-250)/square.

Ordinary metal materials have a much lower resistance. However,
because of the small skin depth of microwaves into a metal

material, the desired surface resistance can be obtained for
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very thin metal films having a thickness in the order of 10-
100nm, i.e. less than lum. Such very thin metal films are com-
mercially available, normally in the form of a metal film depo-
sited on a plastic substrate, e.g. from the Advanced Deposition

Technologies, Taunton, Massachusetts, USA.

As an alternative to such a thin metal film, it is possible to
use an electrically conducting polymer material, such as
polypyrrole. Such materials are also commercially available,
e.g. under the registered trademark CONTEX from Milliken & Co.

The electrically resistive layer may be disposed on a support
structure mounted inside the casing or it may be disposed on at

least one wall defining the casing.

These and other features are stated in the dependent claims and

will be apparent from the detailed description below.

The invention will be described more fully below with reference

to the appended drawings illustrating a preferred embodiment.

Fig. 1 illustrates schematically, in a perspective view, a cel-
lular telephone casing with an antenna device mounted on a sup-
port structure, the rear part of the casing being taken away

for clarity;

Fig. 2 shows, likewise in a perspective view, the antenna

device and a support structure; and

Fig. 3 illustrates, to a larger scale, the antenna device and
its support structure with a protective device according to the

invention.

In the drawings, only those parts of the hand-portable cellular

telephone are shown, which are essential for understanding the
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basic features of the present invention. The rear part and the
electronic circuitry inside the casing have been left out in

fig. 1.

The casing 1 of the telephone is generally elongated and box-
like with a rectangular front wall 2, side walls 3 and 4 and
end walls 5 and 6. At the upper end portion of the casing,
adjacent to the end wall 5, there is an antenna device 7 moun-
ted on a transverse support bar 8 and including two meander-
configured radiating elements 7a and 7b, connected to a common
feed point 7c. See also fig. 3. The antenna device is prefe-
rably of the kind disclosed in the co-pending patent applica-
tion entitled “Compact antenna device” filed on the same day by
the same applicant. The contents of said co-pending application

is incorporated herein by reference.

As is generally known, the meander elements 7a, 7b, when being
fed by microwave energy, will emit electromagnetic microwave
radiation in virtually all directions. Thus, the cellular
telephone can communicate by way of microwave signals to and
from a base station irrespective of the orientation of the
telephone casing. However, it is inevitable that a substantial
portion of the radiated microwave energy will propagate through
the front wall 2 and into the head of the person using the
telephone.

According to the present invention, a significant part of this
radiated energy will be absorbed by an electrically resistive
layer 9 (fig. 3) which is disposed at a distance from the
radiating element 7 adjacent to the front wall 2 of the casing
being designed to be held adjacent to the head of the user. In
this embodiment, the resistive layer consists of an extremely
thin aluminium film deposited on a plastic substrate, the
thickness of the aluminium film being only about 10nm. Such

materials are commercially available. Generally, the surface
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resistance of the layer 9 should be at least 25Q)/square, and
not exceeding 800 /square, preferably between 150 and
250Q)/square.

The supporting bar 8 may be constituted by a hollow thermoplas-

tive material or a foam material, such as Rohacell.

In the embodiment represented by figs. 1 and 3, the electri-
cally resistive layer will be confined only to the relatively
small area underneath the antenna device 7. Normally, such a
limited extension of the resistive layer is sufficient to
obtain the desired result of absorbing a major portion of the
microwave radiation directed towards a user’s head. However, it
is of course possible to extend the resistive layer to the
total area of the bottom wall 2, or only a part thereof, where
radiation is dominant. One possibility is to apply the layer
onto a printed circuit card 10 carrying the support bar 8 and
the antenna device 7 and dimensioned to be fitted into the

casing 2, as shown in fig. 2.

As indicated above, it is possiblg‘to use an electrically
conducting polymer material, such as polypyrrole, instead of
the thin metal film, provided that the surface resistance falls

within the interval 25-800)/square.

Any other material having such a surface resistance can of

course also be used within the scope of the present invention.

Naturally, the electrically resistive layer can also be dis-
posed directly onto one or more of the walls of the casing,
e.g. on the inside, the outside or as an integrated part of the
wall. Moreover, the layer may comprise two or more sub-layers
provided that the combined surface resistance is at least
25Q/square so as to effectively convert a significant part of

the impinging radiation into heat.
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CLAIMS

1. A hand-portable telephone, including a casing (1), an
antenna device (7) with at least one radiating element (7a,
7b), and a protective device (9) for absorbing a substantial
part of the electromagnetic energy being radiated from said at
least one radiating element towards a human body portion during
use of the telephone, characterized in that
said protective device comprises an electrically resistive
layer (9), which is disposed at a distance from said radiating
element (7a, 7b) adjacent to a part of said casing (1) being
designed to be held adjacent to said human body portion, said
electrically resistive layer having a surface resistance of at

least 25{2/square.

2. A telephone as defined in claim 1, wherein said electri-
cally resistive layer (9) has a surface resistance of 25 to

800Q)/square.

3. A telephone as defined in claim 2, wherein said electri-
cally resistive layer (9) has a surface resistance of 150 to

250Q/square.

4. A telephone as defined in any one of claims 1 to 3,
wherein said electrically resistive layer (9) comprises a thin

metal film.

5. A telephone as defined in claim 4, wherein said thin

metal film is deposited on a plastic substrate.

6. A telephone as defined in claim 4 or 5, wherein said thin

metal film has a thickness of 10-100 nm.
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7. A telephone as defined in any one of claims 4 to 6,

wherein said metal film consists substantially of aluminium.

8. A telephone as defined in any one of claims 4 to 6,

wherein said metal film consists substantially of zink.

9. A telephone as defined in any one of claims 1 to 3,
wherein said resistive layer comprises an electrically conduc-

tive polymer material.

10. A telephone as defined in claim 9, wherein said polymer

material is polypyrrole.

11. A telephone as defined in any one of claims 1 to 10,
wherein said electrically resistive layer is disposed on a sup-

port structure (8; 10) mounted inside said casing (1).

12, A telephone as defined in any one of claims 1 to 10,
wherein said electrically resistive layer is disposed on the

inside of at least one wall defining said casing.

13. A telephone as defined in any one of claims 1 to 10,
wherein said electrically resistive layer is integrated with at

least one wall defining said casing.

14. A telephone as defined in any one of claims 1 to 10,
wherein said electrically resistive layer is disposed on the

outside of at least one wall defining said casing.

15. A telephone as defined in any one of the preceding
claims, wherein said at least one radiating element (7a, 7b) is

located in said casing.

16. A telephone as defined in any one of the preceding

claims, wherein said electrically reistive layer comprises at
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least two sub-layers, the combined surface resistance being at
least 25Q/square.
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