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(54) Title: ANTENNALESS WIRELESS DEVICE

(57) Abstract: The invention refer to an antennaless wireless handheld or
100 portable device (100) comprising: a user interface module (101), a pro-
cessing module (102), a memory module (103), a communication module
(104) and, a power management module (105); the communication mod-
ule (104) including a radiating system (200) capable of transmitting and
receiving electromagnetic wave signals in a first frequency region; said ra-
diating system (200) comprising a radiating structure (201) comprising or
consisting of at least one ground plane layer (206) including a connection
point (207), at least one radiation booster (204) including a connection
point (205) and an internal port (208), wherein the internal port (208) is
defined between the connection point (205) of the at least one radiation
booster (204) and the connection point (207) of the at least one ground
plane layer (206); wherein a ground plane rectangle (450) is defined as be-
ing the minimum-sized rectangle that encompasses the at least one ground
plane layer (206, 402), so that the sides of the ground plane rectangle
(450) are tangent to at least one point of the at least one ground plane lay-
er (206, 402), wherein the ratio between a side of the ground plane rectan-
gle (450) and the free-space wavelength corresponding to the lowest fre-
quency of the first frequency region is larger than 0.1 such that the ground
plane layer supports a radiation mode; wherein the at least one radiation
booster (204) couples the electromagnetic energy from the radiofrequency
system (202) to the ground plane layer (206) in transmission, and from the
ground plane layer (206) to the radiofrequency system (202) in reception;
wherein the at least one radiation booster (204) has a maximum size
smaller than 1/30 times the free-space wavelength corresponding to the
lowest frequency of the first frequency region; the radiating system (200)
further comprising a radiofrequency system (202), and an external port
(203); the radiofrequency system (202) comprising a first port (209) con-
nected to the internal port of the radiating structure (208) and a second
port 8210) connected to the external port (203) of the radiating system
(200); wherein the input impedance of the radiating structure (201) at said internal port (208) when disconnected from the ra-
diofrequency system (202) has an imaginary part not equal to zero for any frequency of the first frequency region; and wherein
said radiofrequency system (202) modifies the impedance of the radiating structure (201), providing impedance matching to the
radiating system (200) in the first frequency region of operation of the radiating system (200).
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in the art.
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.: .
because they relate to subject matter not required to be searched by this Authority, namely:

2. [:l Claims Nos.:
because they relate to paris of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this intemational application, as follows:

see additiona] sheet

1. l] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. l—_—] As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fées were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-10
Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:] No protest accompanied the payment of additional search fees.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 21(0

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-10

An antenna composed of a ground plane, a small piece of
conductive material ("radiation booster") and a matching
circuit, wherein the small piece of conductive material is
smaller than 1/30 lambda. Dependent claims specify, in
substance, the sizes and shapes of the ground plane and
small piece of conductive material.

2. claims: 11-12

An antenna composed of a ground plane, a small cut in the
ground plane ("radiation booster") and a matching circuit,
wherein the small cut is smaller than 1/30 lambda.

3. claims: 13-18

An antenna composed of a ground plane, a small piece of
conductive .material ("radiation booster") and a matching
circuit, wheréin the small piece of conductive material is
smaller than 1/30 lambda. Claims specify, in substance, the
relative positions of the ground plane and small piece of
conductive material.

4. claims: 19-26

An antenna composed of a ground plane, a small piece of
conductive material ("radiation booster") and a matching
circuit, wherein the small piece of conductive material is
smaller than 1/30 lambda. Claims specify, in substance, the
construction of the matching circuit.
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