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1. ClaIM Lttt

a. [1.1] “An apparatus comprising: an antenna
element having a multi-band behavior and
configured to operate in at least first and
second non-overlapping frequency bands
AN e e

b. [1.2] “comprising a plurality of geometric
elements arranged to define empty spaces in
the antenna element to provide at least first
and second winding current paths through
the antenna element, the at least first and
second winding current paths circumventing
the empty spaces and respectively
corresponding to the at least first and second
non-overlapping frequency bands to provide
the antenna element with the multi-band
behavior; and”.........cccevviiie

b. [1.3] “a ground plane, the antenna element
being electrically coupled to the ground
PIANE; ™ e

C. [1.4] “wherein the antenna element provides
a substantially similar impedance level and
radiation pattern in the at least first and
second non-overlapping frequency bands;” ...................

e. [1.5] “wherein the geometric elements are
arranged such that the antenna element does
not comprise a group of single band
antennas that respectively operate in the at
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least first and second non-overlapping

frequency bands; and” ..........cccocevieeiieenieesee s 94
f. [1.6] “wherein the antenna element is not a

fractal type antenna element.” ..........cccccoeveiie e, 96
ClAIM 21 96

a. [2.1] “The apparatus of claim 1, wherein the
antenna element does not incorporate a
reactive element to achieve a multi-band
DENAVIOL.” ... 96

a. [4.1] “The apparatus of claim 1, wherein
each of the geometric element has the same
NUMDET OF SIAES;” ... 97

b. [4.2] “each of the geometric elements is
electromagnetically coupled to at least one
other of the geometric elements either
directly through at least one point of contact
or through a small separation providing
COUPIING;” oo 97

C. [4.3] “for at least 75% of the geometric
elements, the region or area of contact
between the geometric elements is less than
50% of the perimeter or area of the
geOMEtriC €leMENTS;” ......ccv i 98

d. [4.4] “not all geometric elements have the
same size; and the perimeter of the antenna
element has a different number of sides than
the geometric elements that compose the
antenna element.” ... 99

(O F- 110 015 YT TTTTTRRRTRRRTT 100

a. [5.1] “The apparatus of claim 1, wherein the
geometric elements are electromagnetically
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b. [5.2] “each of the geometric elements has
the same number of sides, the antenna
element having a different number of sides
than each of the geometric elements;”............c.cccoeeee.e. 100

C. [5.3] “at least one of either a perimeter of

contact or an area of overlap between the

geometric elements is only a fraction of a

total perimeter or a total area of the

geometric elements, respectively, for a

majority of the geometric elements; and” .................... 101

d. [5.4] “the perimeter of contact or the area of
overlap between the geometric elements is
different among at least some of the
geometric elements.” .......cccoveve e 101

LA B e 102

a. [6.1] “The apparatus of claim 5, wherein
two or more of the geometric elements are
traversed by the first and second winding
CUNTENt PAtNS.” ..o 102

a. [7.1] “The apparatus of claim 6, wherein the
antenna element comprises at least four
geometric elements, and wherein each of the
geometric elements has four Sides.” .........c.cccceevveerrenne. 103

ClAIM B et 103

a. [8.1] “The apparatus of claim 7, wherein at
least one of the four sides of at least one of
the geometric elements is curved.”..........cccevvevvernnenn, 103

(O F- 110 015 IR 105

a. [9.1] “The apparatus of claim 7, wherein the
antenna element is concealed within the
APPANALTUS.” ..ot 105

ClAIM L0 et 106
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