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Description

[0001] Theinvention relates to a hand-help apparatus
comprising antenna means for emitting a radio signal,
and to such an apparatus comprising a shield which
consists of an insulating material and surrounds some
of the electronic componentss of the apparatus, and
which is metallized on the side facing away from the
components as well as on the side facing the compo-
nents in order to shield radio frequency signals.

[0002] In e.g. modern mobile telephone systems the
portable transmitter and receiver units are usually pro-
vided with antennas which have an omnidirectional ra-
diation diagram, as this gives the greatest possible prob-
ability that a connection is established to the mobile tel-
ephone concerned at a given time, thereby facilitating
the system planning of the system operators. Of course,
also the users of the mobile telephones wish that the
system has a coverage as good as possible.

[0003] The omnidirectional radiation diagram, howev-
er, has the drawback that the telephone will usually be
arranged in such a manner with respect to a user's head
that the head is present precisely where the electrical
field from the antenna of the telephone is strongest. This
means that a certain power loss will occur, as a part of
the radiation energy dissipates in the head, and also in-
volves the risk that precisely this energy dissipation may
constitute a health hazard. Because of the possible
health hazard in particular, it is therefore desired that
the radiation should be directed away from the user's
head.

[0004] A proposal for the solution of this problem is
known from WO 94/22235, in which a shield element is
arranged between the antenna and the user's head. The
shield element is intended to absorb, block or reflect the
electromagnetic radiation from the antenna. In an alter-
native embodiment, the shield is an integral part of the
antenna itself. However, this solution has the drawback
that with the radio frequencies used, which may e.g. be
900 MHz or 1.8 GHz, the extent of the shield in the lon-
gitudinal direction is of the same order as the wave-
length, which will reduce the effect of the shield since
its outermost end will act as an antenna to some extent.
Since, in this solution, the radiation is mainly directed
away from the user's head, the transmission/reception
conditions of the telephone will moreover be impaired,
unless a base station is present precisely in this direc-
tion. Therefore, the solution is useful only in areas where
the base stations are located so close to each other that
there will always be a sufficiently close base station in
the direction concerned.

[0005] Another solution is known from WO 95/24746.
Here, a so-called inverted F-antenna is placed on the
rear side of the telephone so that the free end of the
telephone is present at the end of the telephone which
is positioned against the user's ear in use. This means
that here too the radiation from the antenna is mainly
directed way from the user's head, and the solution
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therefore makes the same requirements with respect to
the locations of the base stations as described above.

[0006] Itis also known to provide a mobile telephone
with two different antennas. US 5 530 919, e.g., de-
scribes an apparatus which has a built-in directional an-
tenna and a rod antenna. The directional antenna is
used as a transmitter antenna and the rod antenna as
areceiver antenna. This apparatus, too, therefore relies
on the presence of a base station in the direction in
which the directional antenna is oriented, as the appa-
ratus can only transmit in this direction. On the other
hand, the rod antenna enables reception from all direc-
tions.

[0007] Also EP 214 806 describes an apparatus with
a built-in directional antenna and a rod antenna. Both
antennas are used here as receiver antennas in order
to obtain receiver diversity, while only the rod antenna
is used as a transmitter antenna. Thus, this apparatus
does not avoid radiation into the user's head.

[0008] Particularly as regards mobile telephones, a
small and Handy size is of great importance, and this
therefore makes it necessary that the two antennas
must be capable of being integrated in the apparatus
without this adding considerably to the size of it. Since
the omnidirectional antenna is already included in the
design of most existing apparatuses, this means that it
must be possible to incorporate the directional antenna
without changing the design of the apparatus consider-
ably.

[0009] The above-mentioned US 5530 919 discloses
an apparatus which has an incorporated antenna and a
shield which is disposed between the antenna ant the
user's head. However, they are two separate compo-
nents which therefore still take up some space. Accord-
ingly, a further object of the invention is to provide an
apparatus having a built-in patch antenna which takes
up less space than in the known devices.

[0010] Thisis achieved, whenthe apparatus, as statet
in claim 1, comprises a shield which surrounds some of
the electronic components of the apparatus and con-
sists of an insulating material metallized on the side fac-
ing away from the components as well as on the side
facing the components, in that at least part of the met-
allization facing away from the components constitutes
a patch antenna which is adapted to transmit and/or re-
ceive said radio signals.

[0011] Typically, devices of this type will be provided
with a shield against radio frequency signals. It will usu-
ally be a metallized plastics shield which is metallized
on both sides for reasons of production, so that in fact
it is a double shield. When the outer side of the shield
(or part thereof) is used as a patch antenna, the inner
side of the shield can still serve the function of a shield
against radio frequency signals, as stated in claim 2,
while constituting the ground plane associated with the
patch antenna.

[0012] Since the radiation diagram from such a patch
antenna will be very directional, the desired radiation di-
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agram is achieved in that the patch antenna, like in claim
3, is disposed on the side of the apparatus which, when
used by a person, faces away from the person. For a
mobile telephone, this will be the rear side of the tele-
phone. The directional effect is achieved because the
other metal parts and printed circuit boards of the tele-
phone perform a shielding effect toward the person.
[0013] The invention will not be explained more fully
below with reference to the drawing, in which

fig. 1 shows part of a circuit in an existing mobile
telephone,

fig. 2 shows the structure of a patch antenna ac-
cording to the invention,

fig. 3 shows the radiation from a mobile telephone
having a patch antenna according to the invention,

fig. 4 shows the radiation from a mobile telephone
having a patch antenna as well as an activated tel-
escoping antenna,

fig. 5 shows a block diagram for an alternative em-
bodiment of the invention, and

fig. 6 shows a mobile telephone placed in a specially
adapted holder having a path antenna.

[0014] It is shown in fig. 1 how part of the circuit in
existing mobile telephones may be designed. A printed
circuit board 1 mounts a plurality of electronic compo-
nents 2, and owing to incident and emanating radiation
of radio frequency signals the components are sur-
rounded by a shield 3, which typically consists of a plas-
tics material 4 provided with a metallization 5, 6 on both
sides. Metallization on one of the sides will normally be
sufficient to perform the shielding function; but, gener-
ally, the shield will be metallized on both sides for rea-
sons of production. This means that the metallization on
the outer side may be used for other purposes.

[0015] Itis shown in fig. 2 how this may be utilized for
a patch antenna according to the invention. The metal-
lization 6 is still present on the inner side of the plastics
material 4, while the metallization 5 from fig. 1 on the
areas 7 and 8 is removed. The metallization constitutes
a patch antenna 9 on the central part of the outer side.
This patch antenna, inter alia because of the shielding
metallization 6, will particularly radiate radio frequency
signals in a direction away from the plastics material 4
and thereby away from the components 2. The printed
circuit board 1 itself and the other metal parts of the tel-
ephone will provide a further shielding effect in the op-
posite direction. Fig. 3 shows that when the shield 4 with
the patch antenna 9 is placed on the rear side 10 of a
telephone 11, a radiation diagram is obtained where the
radiation 12 is directed away from the person 13 who
uses the telephone. It will be seen that the telephone 11
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is also provided with a rod antenna 14 which, in this sit-
uation, is not connected and therefore does not emit ra-
dio signals.

[0016] As appears from fig. 4, the rod antenna 14 may
be arranged as a telescoping antenna which is connect-
ed only when it is extended. In that case, it has an om-
nidirectional radiation diagram, which means that when
it is extended, the telephone 11, generally speaking,
emits (and receives) radio signals equally well in all di-
rections, and thus also in the direction of the person 13.
The idea is thus that in areas having sufficient radio cov-
erage, the radiation 12 from the patch antenna 9 will be
sufficient to ensure connection, as there will usually be
a sufficiently close base station in the direction of the
radiation 12. The telescoping antenna 14 may thus be
retracted and thereby be disconnected. Then, the per-
son 13 will not be exposed to the strong radiation from
the telephone. This corresponds to the situation shown
in fig. 3.

[0017] In areas where the radio coverage is not good
enough for this, the antenna 14 may then be extended
and thereby connected so that the telephone 11 has the
omnidirectional radiation diagram with the radiation 15.
In this situation, which corresponds to fig. 4, the person
13 is exposed to radiation in the same manner as in or-
dinary mobile telephones which are just provided with
an omnidirectional antenna; but, as mentioned, this will
just be the case where the radio coverage is not very
good. In practice, the radio coverage in urban areas will
usually be sufficient for the situation in fig. 3 to be used,
thereby avoiding exposing the person to the incident ra-
diation, while outside the urban areas it will typically be
necessary to supplement with the telescoping antenna
and the associated incident radiation of radio energy.
For the great majority of subscribers, the radiation to
which they are exposed will thus be reduced consider-
ably.

[0018] In the embodiment described above, the om-
nidirectional antenna 14 is thus connected in that the
user himself extends it when the transmission/reception
conditions so require. Fig. 5 shows a block diagram for
an alternative embodiment. The signal to and from the
antenna 4 is here connected to the transmitting/receiv-
ing circuit 16 of the telephone via a switch 17. A detect-
ing circuit 18 can measure the field strength of a signal
received on the patch antenna 9 and control the switch
17 in response thereto. If the field strength is above a
predetermined threshold value, the connection between
the antenna 14 and the transmitting/receiving circuit is
disconnected, while, correspondingly, this connection is
established when the field strength of the received sig-
nal is below this threshold value. Thus, the antenna 14
is connected only when the signal received on the patch
antenna 9 is too low to ensure a good connection. Since
transmission takes place to one and the same base sta-
tion, the signal received will frequently be a sufficiently
good indicator of whether the emitted signal is sufficient-
ly strong. If, in this situation too, the antenna 14 is a tel-
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escoping antenna, the full effect of this principle is
achieved only if the antenna is extended, of course.
[0019] Alternatively, a special signal may be transmit-
ted from the base station to the telephone if the signal
received therefrom is too weak, and the detecting circuit
18 may then be adapted to receive this signal and con-
trol the switch 17 in response thereto. Hereby, it will be
the signal received on the base station that decides
whether it is necessary to connect the omnidirectional
antenna 14.

[0020] With the patch antenna, described above, on
the rear side of the telephone, itis also possible to obtain
a much simpler connection to an external antenna in e.
g. a car than has been possible in the past. An external
antenna on e.g. the roof of the car is used for increasing
the range of the telephone. Till now, the transfer of the
radio frequency signals between the mobile telephone
and the external antenna has usually taken place by
means of coaxial cables, as the telephone e.g. has a
coaxial connector in the bottom to which the external
antenna may be connected.

[0021] According to the invention, however, the coax-
ial cables may be replaced by two patch antennas ar-
ranged opposite to each other, as will be seen in fig. 6.
The holder 20, also called cradle, of the telephone is
provided with a patch antenna 19 whose size corre-
sponds to the size of the patch antenna 9 in the tele-
phone, and which is arranged so that it will be right op-
posite it when the telephone is placed in the holder. The
patch antenna 19 is connected to the external antenna
by means of the cable 21. The holder 20 may moreover
be provided with e.g. guide rails capable of ensuring that
a telephone is always placed in the holder such that the
two patch antennas are right opposite each other and
at a well-defined distance from each other.

[0022] The radio frequency signals are thus trans-
ferred wirelessly between the two patch antennas. This
means that the coaxial connectors may be saved, while
obtaining a solution which is not subjected to wear, as
is the case with the coaxial connectors.

Claims

1. A hand-held apparatus (11) for emitting radio sig-
nals and comprising a shield (3) which surrounds
some of the electronic components (2) of the appa-
ratus and consists of an insulating material (4) met-
allized on the side facing away from the compo-
nents as well as on the side facing the components,
characterized in that at least part of the metalliza-
tion (5) facing away from the components consti-
tutes a patch antenna (9) which is adapted to trans-
mit and/or receive said radio signals.

2. An apparatus according to claim 1, characterized
in that the metallization (6) facing the components
is adapted to shield radio frequency components.
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3. An apparatus according to claim 1 or 2, character-
ized in that the patch antenna (9) is placed in the
side (10) of the apparatus which, when used by a
person (13), faces away from the person.

Patentanspriiche

1. Tragbare Vorrichtung (11) zum Aussenden von
Funksignalen, die eine Abschirmung (3) aufweist,
die einen Teil der elektronischen Bauelemente (2)
der Vorrichtung umgibt und aus einem isolierenden
Material (4) besteht, das auf der von den Bauele-
menten abgewandten Seite und auf der den Bau-
elementen zugewandten Seite metallisiert ist, da-
durch gekennzeichnet, daB mindestens ein Teil
der von den Bauelementen abgewandten Metalli-
sierung (5) eine Patch-Antenne (9) bildet, die so
ausgelegt ist, dal} sie die Funksignale sendet und/
oder empfangt.

2. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, daB die den Bauelementen zugewandte
Metallisierung (6) so ausgelegtist, daf} sie Funkfre-
quenzkomponenten abschirmt.

3. Vorrichtung nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, daR die Patch-Antenne (9) in der
Seite (10) der Vorrichtung angeordnet ist, die bei
Benutzung durch eine Person (13) von der Person
abgewandt ist.

Revendications

1. Appareil portatif (11) pour émettre des signaux ra-
dio, comprenant un blindage (3) qui entoure cer-
tains des composants électroniques (2) de I'appa-
reil et consiste en un matériau isolant (4) métallisé
sur le coté tourné a I'opposé des composants ainsi
que sur le cbté tourné vers les composants,
caractérisé en ce qu'
une partie au moins de la métallisation (5) tournée
a l'opposé des composants constitue une antenne
plaquée (9) destinée a émettre et/ou recevoir les
signaux radio.

2. Appareil selon la revendication 1,
caractérisé en ce que
la métallisation (6) tournée vers les composants est
destiné a blinder les composants radiofréquence.

3. Appareil selon la revendication 1 ou 2,
caractérisé en ce que
I'antenne plaquée (9) est placée du coté (10) de
I'appareil qui, lorsque I'appareil est utilisé par une
personne (13), est tourné a I'opposé de cette per-
sonne.



EP 0916 166 B1

Fig. 1

Fig. 2
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Fig. 4
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Fig. 5

Fig. 6
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