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The invention relates to a radiocommunication terminal consisting of a housing comprising two shells, namely: a rear shell (20) and
a front shell (30). The rear shell (20) covers an antenna space that Is dedicated to a patch antenna (10) and a storage space that Is
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dedicated to an energy-storing device (40), sald antenna space being adjacent to the storage space. According to the invention,

the terminal comprises a vacant space around the energy-storing device (40) between the printed circuit board (70) and the rear
shell (20) and the space occupied by the antenna patch (10) extends over at least part of said vacant space.
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(57) Abstract: The invention relates to a
radiocommunication terminal consisting
of a housing comprising two shells,
namely: a rear shell (20) and a front
shell (30). The rear shell (20) covers
an antenna space that is dedicated to a
patch antenna (10) and a storage space
that is dedicated to an energy-storing

x; device (40), said antenna space being

adjacent to the storage space. According
to the invention, the terminal comprises
a vacant space around the energy-storing
device (40) between the printed circuit
board (70) and the rear shell (20) and the
space occupied by the antenna patch (10)
extends over at least part of said vacant

X space.

(57) Abrégé : La présente invention
concerne un terminal de radiocommu-
nication comprenant un boitier formé
de deux coques ; la coque arriere (20)
et la coque avant (30), la coque arriere
(20) recouvre un espace antenne dédié
a une antenne patch (10) et un espace
accumulateur dédié a un accumulateur

d'énergie (40), I'espace antenne étant contigu a 1'espace accumulateur. Selon l'invention, le terminal comporte un espace vacant
autour de 1'accumulateur d'énergie (40) entre la carte de circuit imprimé (70) et la coque arriere (20) et I'espace occupé par ladite
antenne patch (10) s'étend sur au moins une partie de cet espace vacant.
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ANTENNA FOR RADIOCOMMUNICATION TERMINAL

FIELD OF THE INVENTION

The invention relates £t o an antenna for a

radiocommunications terminal. One of the fields of application
of the invention which is not exclusive, 1s that of mobile
radiocommunicaticns terminals operating in a
radiocommunications system. The invention 1s notably applied,
but not exclusively to a system or network according to the

GSM850, GSMG00, DCS, PCS and UMTS standards.

BACKGROUND OF THE INVENTION

The antennas used in radiocommunications terminals are
antennas which should transmit signals in the frequency bands
as defined in the standards.

I- is known how to use microstrips on a plane as an

antenna for communications terminals, these antennas are also
called patch antennas and are located 1inside the housing ot
the terminal. They mainly consist of a dielectric base at the
surface of which is found the plane of the microstrips.
Different patch antennas of this type are known in the
state of the art:
In a conventional known realization such as described in

Figs. 1A and 1B, the patch antenna 10 1is completely integrated

into the radiococmmunications terminal.

Lo

The radiocommunications terminal comprises a housing (<

formed with:
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- two shells: a so-called rear shell 20 and a so-
called front shell 30,

= two side-walls parallel to the longitudinal axis of
the terminal (parallel to the X-X' axis): a first
wall 21 and a second wall 22, and with two walls
perpendicular to the  X-X' axls, these walls
delimiting the rear 20 and front 30 shells of the

terminal.

The housing contains a printed circuit card 70 which
extends on approximately the whole 1inner surface of the
terminal and is approximately located in the central portion
of the terminal between the rear shell 20 and the front shell
30 of the housing of the terminal.

The space located between the printed circuit card 70 and
the rear shell 20 is intended to receive the antenna 10 on the
one hand, and an energy-storing device on the other hand. The
space located between the printed circuit card 70 and the
front shell 30 is intended to notably receive a display

module, whereof only the screen 50 is illustrated, as well as

an input module, notably comprising the keys of a keyboard 60.
The different components such as the antenna 10, the

display screen 50 and the keyboard 60 are connected to the

energy-storing device 40 via the printed circuit card 70.

The rear shell 20 of the housing is split into two: 1t
comprises a hatch 15 covering the antenna 10 and another part
covering the energy-storing device 40. As visible 1n Figs. 1A
and 1B, there are two contiguous compartments or spaces along
the longitudinal axis of the housing, a first space dedicated
to the energy-storing device 40 and a second space dedicated
to the patch antenna 10.

The energy-storing device 40 has an overall size less

than the rear shell 20 of the radiocommunications terminal,
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and a volume size less than the volume of the first space
which is dedicated to 1it. This generates vacant space under
the rear shell 20 of the terminal next to the energy-storing
device 40.

In order to prevent the energy-storing device 40 from
moving, the energy-storing device 40 for example rests against
the first wall 21 of the rear shell 20 of the housing of the
terminal and rests against a plastic part 25 occupying the
vacant volume, this part 25 itself resting against the second
wall 22 of the rear shell 20 of the housing of the terminal.

The hatch 15 enables the patch antenna 10 to be isolated
from impacts and external dust.

As it may be seen in Fig. 1A, the antenna 10, located
opposite the screen 50, for example occuples about the upper
third of the terminal, along the 1longitudinal axis of the
housing, and the two lower thirds of the terminal are thus
occupied by the energy-storing device 40, located opposite the
keyboard 60.

The dimension of this type of antenna is imposed by the
reduced space left available by the arrangement of all the
other components of the terminal. It is seen that the patch
antenna 10 here has the shape of a rectangular parallelepiped

practically occupying all the space which is dedicated to 1t.

The dimensions of the plane in which the microstrips of the
antenna 10 are located, are those of the hatched portion 10 of
Fig. 1A.

The confinement of the antenna in a reduced space results
in a transfer of electrical energy from the antenna into heat
which propagates in the terminal and causes damages notably to
the printed circuit card 70.

Further, because of the confinement of the antenna, 1its
efficiency is reduced and it may be lowered below 40% and with

a passband less than 6.5% in the GSM900 band.



10

15

20

25

30

CA 02548830 2012-08-14

4

Finally, the antennas in a near future should also cover

different frequency bands, such as the frequency band GSM850

between 824 and 894 MHz for example.

Covering other power bands will require an increase 1n the

size of the antennas relatively to their present size.

SUMMARY OF THE INVENTION

The object of the invention is to present a solution to these
problems and to achieve a layout allowing the use of a less
confined, more efficient antenna and which may cover 1.e an
additional frequency band different from that covered with present

antennas, and this without having to increase the dimensions of the

housing.
For this purpose, the invention relates to a
radiocommunications terminal. The radiocommunications terminal

includes a housing formed of a rear shell and a front shell, a
printed circuit card disposed between the rear shell and the front
shell and an energy storing device. The energy storing device, the
rear shell and the printed circuit card form an enclosed space
containing a patch antenna. The patch antenna 1s L-shaped 1in a
plane parallel to the printed circuit card.

The invention also relates to a radiocommunications terminal

that includes a housing defining a front surface, a rear surface

and two pairs of walls that delimit the front surface and the rear

surface. The two pairs of walls define longitudinal and width
dimensions. The terminal also includes a printed circult card
disposed between the front surface and the rear surface. The
printed circuit card defines a plane P. The radiocommunications

terminal also 1includes an energy-storing device that at least

partially extends into a space between the plane P and one of the

front or rear surfaces and the patch antenna contained 1in the

—

space. The patch antenna extends 1n each of the longitudinal and

width dimensions 1n a manner not completely overlapped Dby the
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energy storing device.
The invention also relates to a radiocommunications terminal

that includes a housing defining a front surface, a rear surface

and two pairs of walls that delimit the front surface and the rear

gr—tv

surface. The two pairs of walls define longitudinal and width

dimensions. The radiocommunications terminal also 1ncludes a
printed circuit card disposed between the front surface and the
rear surface. The printed circuit card defines a plane P. The
radiocommunications terminal also includes an energy-storing device
that at least partially extends into a space between the plane P
and one of the front or rear surfaces. The radiocommunicatlions
terminal also includes a patch antenna contained in the space. The
patch antenna extends 1in each of the longitudinal and width
dimensions in a manner not completely overlapped by the energy-
storing device.

BRIEF DESCRIPTION OF THE DRAWINGS

j |

Other features and advantages of the invention will become
apparent upon reading the following description of particular

embodiments of the invention, given as an illustration and with no

limitation, and of the drawings set forth below, wherein:
Fig. 1A already described, illustrates a schematic view of a
radiocommunications terminal of the prior art, as seen from the

back and without the rear shell.

Fig. 1B already described, illustrates a schematic view of the
radiocommunications terminal as a longitudinal sectional view along
the axis A-A of Fig. 1A with the rear shell.

Fig. 2 illustrates a schematic view from the back of a
radiocommunications terminal, without the rear shell, according to
a first embodiment of the i1nvention.

Fig. 3 illustrates a schematic view of the radiocommunlcations

terminal according to the first embodiment of the 1invention as a

longitudinal sectional view along the axis TIII-III of Fig. 2

passing through the central portion of the terminal.
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Fig. 4 illustrates a schematic vView of the
radiocommunications terminal according to the first embodiment
~f the invention as a transverse secticnal view along the ax1s
IV-IV of Fig. 3.

Fig. 5 illustrates a schematic view of a

radiocommunications terminal according to a second embodiment
as a longitudinal sectional view along an axlis passing through

the centre of the terminal.

Fig. © i1llustrates a schematic view of the
radiocommunications terminal according to the second

embodiment as a transverse sectional view along the axis VI-VI

of Fig. 5.

-
9,
2

DETAILED DESCRIPTI

Tn the following descripticn, the invsntion 1S described
in its application to radiocommunications terminals including
all types of radic transceivers, such as for example a mobile
telephone, a radio paging device or a personal digital
assistant (PDA).

The radiocommunications terminal according to the
invention may be of the GSM830, GSM300, DCS (Digital
Communication System} , UMTS (Universal Mcbile

Telecommunications System) type or even a telephone of the

DECT (Digital European Cordless Telecommunications) type, this
rerminal may also further integrate GPS (Global Positioning
System) or Wi-Fi {(Wireless Fidelity) functions.

The housing of the terminal of Fig. 2 is formed with two
sidewalls parallel to the axis of direction X-X': a first wall
21 and a second wall 22, and with two walls perpendicular to

the axis of direction X-X' which delimit both front 30 and

rear 20 shells of the terminal.

Under the rear shell 20, the antenna 10 1s found and the
snergy-storing device 40, contiguous to the antenna 10.
The energy-storing device 40 has an upper surface

extending in a plane P. This plane P is parallel to the plane
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defined by the inner surface of the rear shell 20 of the
terminal.

The energy-storing device 40 supplies electrical energy
to the components of the terminal, which require it for theilr
operation. These components are 1i.a. the printed circuit 70,
the antenna 10, the display screen 50 and the keybocard 60.

The energy-storing device 40 occuples a first space, or
an accumulator space which 1s dedicated to 1it.

This accumulator space has an overall size less than the
inner surface of the rear shell 20 of the housing and this
generates vacant space around the energy-storing device 40.

In this embodiment, the vacant space consists of:

- the space located under the antenna hatch 15 of

Fig. 1A of the prior art, 1.e., 1n the upper rear
portion, for example the rear upper third of the
terminal along the longitudinal axis of the housing,
and

- the space occupied by the plastic part 25 of Fig. 1A

of the prior art, i.e., in the lower rear two thirds
of the terminal between the energy-storing device 40
and the second wall 22 of the terminal.

In this embodiment, the energy-storing device 40 has a
longitudinal dimension such that 1t mainly occuplies the rear
two thirds of the shell of the terminal.

As the present trend is to miniaturize components, 1t 1s
very obvious that the energy-storing device 40 may be smaller
and occupy less than the rear two thirds of the terminal; 1in
that case, the vacant space would be larger.

According to the invention, the vacant space will be used

at least in part, for increasing the space dedicated to the

patch antenna 10.

Thus, as shown in Fig. 2 and Fig.3, the antenna 10 which

occuples the second space defined earlier as being contiguous
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to the accumulator space along the longitudinal axis of the
housing, will also extend parallel to the plane P in order to
occupy part of the vacant space around the energy-storing
device.

The antenna space 10 1is defined by the wvacant space
defined above and by at least a portion of the space 26
located above the plane P between the energy-storing device 40
and the rear shell 20 of the terminal.

In the first embodiment, as visible in Fig. 2, the
antenna 10 has an inverted-L shape with a base 11 and a stem
12.

The antenna 10 occupies with its portion forming a base
11, the upper third portion of the rear shell of the terminal

and with its portion forming a stem 12, for example the lower

two thirds of the rear shell of the terminal between the
energy-storing device 40 and the second wall 22. Further the
portion forming a stem 12 advantageously provides the function
for maintaining the energy-storing device in the location and
in the place of the part 25 used in the prior art (seen
Fig. 1A).

The microstrips of the patch antenna are made on the
plane P between the energy-storing device 40 and the rear
shell 20 of the terminal.

The global volume of the antenna 10 is therefore larger
than that of the prior art.

]

be 1ncreased

This allows the efficiency of the antenna to
to 50-60% in the GSM900 mode (required frequency band from 880
to 960 MHz according to the standard). This also allows a
frequency band to be obtained which is closer to that required
by the GSM standard, i.e., a bandwidth of the order of 7% (for
8.7% required according to the standard) versus 6.5% 1in the
prior art.

With a larger antenna volume 10, 1t 1s easler to produce
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an antenna having different resonance fregquencies, for
example, when it is desired to integrate GPS or WiFi functions
(with resonant fregquencies of 1.5 GHz and 2.5 GHz
respectively) into a GSM900 or DCS or UMTS type terminal.

Tt is also possible to further increase the global volume
of the antenna 10 by covering with some antenna volume, all
the vacant space around the accumulator, and notably also the
space 26 located above the plane P between the energy-storing
device 40 and the rear shell 20 of the terminal as illustrated
in Fig. 5.

The antenna volume between the energy-storing device 40
and the rear shell 20 of the housing of the terminal may
further be larger for a terminal, for which the rear shell 20
of the housing is slightly convex, as shown in Fig. 5 and 1in
Fi1g. ©.

To do this, the microstrips of the patch antenna 10 are
made on a surface having a profile which 1s complementary to
the inner surface of the rear shell, as illustrated in Figs. 5

and ©.

Further, the projection of the antenna of the printed

circuit 70, i.e., the portion of the antenna 10, directly
connected on the printed circuit 70, 1s larger than for the
antennas of the prior art, notably for the terminal described
in Figs. 2, 3 and >.

Indeed, this projection 1s increased by the surface 25
covered in the prior art with the plastic part with which the
accumulator may be held in the terminals in Fig. 1B.

This provides further increase 1in the efficiency of the

antenna.

It is thereby possible to increase the global volume of
the antenna 10 by occupying all the space left wvacant next to

the energy-storing device 40 and between the energy-storing
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device 40 and the rear shell 20 of the housing of the

terminal.

The antenna 10 will be all the more extensive since the

energy-storing device 40 will have a more reduced surface and

thickness, which 1s the present trend.
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CLAIMS:

1. A radiocommunications terminal comprising:

a housing formed of a rear shell and a front shell;

a printed circuit card disposed between the rear shell and the
front shell; and

an energy-storing device;

wherein the energy-storing device, the rear shell and the printed
circuit card form an enclosed space containing a patch antenna, and
wherein the patch antenna is L-shaped in a plane parallel to the

printed circulit card.

2 . The radio communications terminal according claim 1, wherein the

patch antenna fills the enclosed space.

3. The radiocommunications terminal according to claim 1, wherein
the patch antenna includes microstrips formed 1in a first plane
extending between an upper surface of the energy-storing device and

the rear shell.

4 . The radiocommunications terminal according to claim 3, whereiln
the patch antenna further includes microstrips formed 1in a second
plane that shares a surface with an inner surface of the rear shell of

the housing.

5. A radiocommunications terminal comprilising:
a housing defining a front surface, a rear surface and two pairs

of walls that delimit the front surface and the rear surface, the two
pairs of walls defining longitudinal and width dimensions;

a printed circuit card disposed between the front surtace and the

rear surface, the printed circuit card defining a plane P;
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an energy-storing device that at least partially extends 1into a
space between the plane P and one of the front or rear surfaces; and

a patch antenna contained in the space, the patch antenna

extending in each of the longitundinal and width dimensions 1in a

manner not completely overlapped by the energy-storing device.

6 . The radiocommunications terminal of claim 5, wherein the patch

antenna is L-shaped in a plane parallel to the printed circult card.

7 . The radiocommunications terminal of claim 5, wherein the patch
antenna is substantially contiguous to the energy-storing device 1n

each of the longitudinal and width dimensions.

8 . The radiocommunications terminal of claim 7, wherein the patch
antenna 1is contained substantially adjacent the energy-storing device
in the longitudinal and width dimensions, between the energy-storing

device and at least one of the walls in each pair of walls.

9. The radiocommunications terminal of claim 5, wherein the patch
antenna further extends between the energy-storing device and the one

of the surtaces.

10. The radiocommunications terminal of claim 9, wherein at least one

of the front surface or the rear surface 1s convex.

11. The radiocommunications terminal of claim 10, further comprising

a keyboard mounted adjacent the other of the front surface or the rear

surface.
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12. A radiocommunications terminal comprising:

a housing defining a front surface, a rear surface and two pailrs
of walls that delimit the front surface and the rear surface, the two
pairs of walls defining longitudinal and width dimensions;

a printed circuit card disposed between the front surface and the
rear surface, the printed circuit card defining a plane P;

an energy-storing device that at least partially extends 1into a
space between the plane P and one of the front or rear surfaces; and

a patch antenna contained in the space and at least partially
extending in a plane substantially adjacent the energy-storing device
in the longitudinal and width dimensions, between the energy-storing

device and at least one of the walls in each pair of walls.

13. The radiocommunications terminal of claim 12, wherein the patch
antenna further extends between the energy-storing device and the one

of the surfaces.

14 . The radiocommunications terminal of c¢laim 13, wherein at least

one of the front surface or the rear surface 1s convex.

15. The radiocommunications terminal of claim 13, wherein the patch

antenna is L-shaped in a plane parallel to the printed circuit card.
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