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(54) Title: A METAL COVER FOR A RADIO COMMUNICATION DEVICE

(57) Abstract: The present invention re

lates to a metal cover for a radio commu
nication device. The metal cover com-
prisesa front side part (5), a first back
side part (4) connected to the front side
part (5) through a top side part (6), a sec

ond back side part (7) connected to the
front side part (5) through a bottom side
part (8), wherein the bottom and top side
parts (6,8) are positioned at opposite ends
of the front side part (5), and the first and
second back side parts (4,7) are posi
tioned coplanar and distanced from each
other by a gap.
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A METAL COVER FOR A RADIO COMMUNICATION DEVICE

FIELD OF INVENTION

The present invention relates generally to covers for radio

communication devices, and particularly to metal covers for

radio communication devices.

BACKGROUND

A current trend for portable radio communication devices,

such as mobile phones, PDA, portable computers and similar

devices, is to provide the device with a metal cover. A

metal cover for a portable radio communication device makes

it difficult to provide the device with a non-protruding

antenna, as the metal cover shields the inner of the device

for radio frequencies. It is possible to only partly provide

the cover as a metal cover, to allow the use of a built in

antenna, but it would be desirable to provide a full metal

cover.

Another trend for portable radio communication devices, such

as mobile phones and similar devices, is to provide the

device with a very broadband coverage, covering e.g. GSM850,

GSM900, GSM1800, GSM1900, UMTS 2100 MHz, GPS, BT and WLAN

2.4 GHz. This puts further restrictions on the design of an

antenna for a portable radio communication device.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a metal

cover for a radio communication device, still allowing a

non-protruding antenna.

This object, among others, is according to the present

invention attained by a metal cover and a radio



communication device, respectively, as defined by the

appended claims.

By providing a metal cover for a radio communication device,

comprising a front side part, a first back side part

connected to the front side part through a top side part, a

second back side part connected to the front side part

through a bottom side part, wherein the top and bottom side

parts are positioned on opposite sides of the front side

part, and the first and second back side parts are

positioned coplanar and distanced from each other by a gap

of preferably at least 0.5 mm, a full metal cover having a

non-protruding antenna can be provided.

By preferably having a feed point and a ground point

positioned at the gap of the first back side part, providing

a broad high-frequency band is facilitated. The feed point

and ground point are further preferably positioned at

opposite corners of the first back side part, to further

facilitate providing the broad high-frequency band.

The second back side part is advantageously provided with a

feed point at the gap, preferably at a corner opposite the

feed point of the first back side part, to facilitate

providing a broad low-frequency band.

To broaden the high and low frequency bands, the first and

second back side parts preferably comprises edge portions

folded down towards the front side part.

Although the present invention is particularly useful for

portable radio communication devices, it is also applicable

to fixed radio communication devices such as base stations.

Further features and advantages of the present invention

will be evident from the following description.



BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood from

the detailed description of embodiments given below and the

accompanying figures, which are given by way of illustration

only, and thus, are not limitative of the present invention,

wherein :

Fig. 1 schematically shows a front side of a metal cover for

a mobile phone.

Fig. 2 schematically shows a back side of a metal cover for

a mobile phone according to a first embodiment of the

present invention.

Fig. 3 schematically shows a side view from the left of a

variant of the metal cover shown in Fig. 2 .

Fig. 4 schematically shows a side view from the right of a

variant of the metal cover shown in Fig. 2 .

Fig. 5 schematically shows a back side of a metal cover for

a mobile phone according to a second embodiment of the

present invention.

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 for a person skilled in the art that the

present invention may be practiced in other embodiments that

depart from these specific details. In other instances,

detailed description of well-known methods and apparatuses

are omitted so as not to obscure the description of the

present invention with unnecessary details.



A portable radio communication device comprising a metal

cover according to a first embodiment of the present

invention will now be described with reference to Figs. 1

and 2.

The portable radio communication device, such as a mobile

phone, has a sheet metal cover 1 , a display 2 mounted in a

front side of the sheet metal cover 1 , and a key pad 3 also

mounted in the front side of the sheet metal cover 1 , as

illustrated in Fig. 1 . Components for operation of the

portable radio communication device is as usually provided

within its housing, i.e. in this case within the sheet metal

cover 1 . The display 2 and key pad 3 is alternatively

replaced by a preferably larger touch screen occupying a

major part of the front side of the sheet metal cover 1 .

The back side of the metal cover 1 is divided into two

parts. A first back side part 4 is connected to the front

side part 5 of the metal cover through a top side part 6 . A

second back side part 7 is connected to the front side part

5 of the metal cover through a bottom side part 8 . The first

back side part 4 and the second back side part 7 are

coplanar and distanced from each other by a gap of about 2-5

mm.

The first back side part 4 is driven as a multi-band antenna

element by being fed at a feed point 9 at a corner near the

gap against the second back side part 7 , by being grounded

at a ground point 10 at an opposite corner near the gap

against the second back side part, and by being grounded

along the top side part 6 . For a mobile phone, and thus its

metal cover, having a length of about 110 mm, a width of

about 50 mm, and a thickness of about 9 mm, a frequency band

coverage of about 1550-2500 MHz is achievable. The first

back side part 4 has a generally rectangular shape having a



length of about 33 mm and a width of about 50 mm, in this

example .

The second back side part 7 is driven as an antenna element

by being fed at a feed point 11 at a corner near the gap

against the first back side part 4 , and by being grounded

along the bottom side part 8 . For a mobile phone, and thus

its metal cover, having a length of about 110 mm, a width of

about 50 mm, and a thickness of about 9 mm, a frequency band

coverage of about 750-1050 MHz is achievable. The second

back side part 7 has a generally rectangular shape having a

length of about 72 mm and a width of about 50 mm, in this

example .

The first and second back side parts are functioning as

radiating elements over a ground plane, i.e. over the front

side part. In this way a robust antenna is achieved by the

first and second back side parts, respectively, are

connected to the front side through a large grounding means,

i.e. the top and bottom side parts, respectively. A display

device and/or a key pad are typically provided with grounded

shielding means between the inner of the radio communication

device and the display device and/or the key pad. The

grounded shielding means then form part of the front side

part. Further, in a mobile phone e.g. having a touch screen

occupying essentially the whole front thereof, the front

side part of the metal cover will then be made up by the

shielding means of the touch screen.

The first and second back side parts have been described as

having feed points 9 and 11. Feeding of the feed points 9

and 11 is advantageously provided as two separate feedings

to RF circuitry, to improve isolation there between, but the

feeding of the feed points 9 and 11 could alternatively be



provided as a common feeding having filtering means to

separate signaling to and from RF circuitry.

The second back side part 7 preferably covers the whole

battery of a mobile phone. The second back side part is

preferably pivotable around and/or detachably attached to

the bottom side part to facilitate access into the mobile

phone for e.g. changing battery or for changing a SIM of the

mobile phone.

The top and bottom side parts have been illustrated as parts

covering the top and bottom side, respectively, of the

portable radio communication device, but can alternatively

comprise a plurality of grounding portions together not

covering the top or bottom side, respectively.

For improved antenna function the metal cover is preferably

made up by or metalized by a good conductive material.

For tuning of the antenna made up by the metal cover 1

additional grounding is preferably added at the sides of the

portable radio communication device. In Fig. 3 a wide

grounding 15 to ground point 10 as well as a wide grounding

14 of the second back side part is illustrated. I Fig. 4 an

additional wide grounding 18 of the first back side part is

illustrated, and also feeding 16 to feed point 8 and feeding

17 to feed point 11 are illustrated.

Although the first back side part has been described as

generating the high frequency band and the second back side

part has been describe as generating the low frequency band,

the opposite is also possible. Also, either the first or the

second back side part could generate both low and high

frequency bands.



A portable radio communication device according to a second

embodiment of the present invention will next be described

with reference to Fig. 5 . This second embodiment of the

present invention is similar to the first embodiment

described above apart from that the first and second back

side parts comprises folded side edge portions extending

towards the front side part, extending about 6 mm and thus

leaving a gap of about 3 mm to the front side part. Although

the folded side edge portions have been illustrated as

covering the whole first and second back side parts, it is

also possible to only have portions of the first and second

back side part edges folded towards the front side part.

It will be obvious that the present invention may be varied

in a plurality of ways. Such variations are not to be

regarded as departure from the scope of the present

invention. All such variations as would be obvious for a

person skilled in the art are intended to be included within

the scope of the present invention as defined by the

appended claims.



CLAIMS

1 . A metal cover for a radio communication device,

characterized in that said metal cover comprises

a front side part (5),

a first back side part (4) connected to said front side part

through a top side part (6),

a second back side part (7) connected to said front side

part through a bottom side part (8),

wherein said bottom and top side parts are positioned at

opposite ends of said front side part, and said first and

second back side parts are positioned coplanar and distanced

from each other by a gap.

2 . The metal cover according to claim 1 , wherein said

first back side part comprises a feed point (9) and a ground

point (10) positioned at the gap.

3 . The metal cover according to claim 2 , wherein said

feed point is positioned at a corner at said gap and said

ground point is positioned at a corner at said gap, opposite

said corner at which said feed point is positioned.

4 . The metal cover according to claim 2 or 3 , wherein

said first back side part comprises a second ground point.

5 . The metal cover according to any of claims 1-4,

wherein said second back side part comprises a feed point

(11) positioned at the gap.

6 . The metal cover according to claim 5 , wherein said

feed point is positioned at a corner at said gap.



7 . The metal cover according to claim 6 , wherein said

feed point of said second back side part is positioned

adjacent said feed point of said first back side part.

8 . The metal cover according to any of claims 1-7,

wherein said second back side part comprises a ground point.

9 . The metal cover according to any of claims 1-8,

wherein said first and second back side parts comprises edge

portions (12, 13) folded towards said front side part.

10. The metal cover according to any of claims 1-9,

wherein said first back side part is configured to cover

GSM1800, GSM1900, UMTS 2100 MHz, GPS, BT and WLAN 2.4 GHz.

11. The metal cover according to claim 10, wherein said

first back side part is configured to also cover GSM850 and

GSM900.

12. The metal cover according to any of claims 1-11,

wherein said second back side part is configured to cover

GSM850 and GSM900.

13. The metal cover according to claim 12, wherein said

second back side part is configured to also cover GSM1800,

GSM1900, UMTS 2100 MHz, GPS, BT and WLAN 2.4 GHz.

14. The metal cover according to any of claims 1-13,

wherein said first back side part is instead connected to

said front side part through said bottom side part, and said

second back side part is instead connected to said front

side part through said top side part.

15. The metal cover according to any of claims 1-14,

wherein said front side part comprises grounded shielding

means of a display device of said radio communication

device .



16. The metal cover according to any of claims 1-15,

wherein said front side part comprises ground plane means of

said radio communication device.

17. The metal cover according to any of claims 1-16,

wherein said radio communication device is portable.

18. A radio communication device comprising a metal cover

according to any previous claim.
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