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antenna elements formed on the substrate, both ends of each of the two loop antenna elements being connected to the ground plate.
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ANTENNAS IN FRAMES FOR DisPLAY PANELS

BACKGROUND
{0001} Electronic devices, such as laplops and cellular phones, include
antennas for wireless communication. Such antennas may be mountsd in an
enclosure or housing of the electronic device. The antennas have wireless
communication capabilities to communicate with wireless networks and satellite

navigation sysiems.

Brier DESCRIPTION OF DRAWINGS
{0002 The following delailed description references the drawings, wherein:
{0003] Fig. 1 illustrates a frame for @ display panel of an electronic device,
according o an example implementation of the present subject matter;
[0604] Fig. 2 Hlustrates a perspeclive view of an antenna, according to an
example implementation of the present subject matter;
{0005] Fig. 3 lustrates a front view of an excitation surface of an antenna,
according o an example implementation of the present subject mattern,
{0006] Fig. 4 Hlusirates a front view of an exciiation surface of an antenna
with a parasitic monopole formed on the excitation surface, according fo an
example implementation of the present subject matter,
{0607} Fig. § llustrates a front view of an excilation surface of an antenna
with & parasitic monopole formed on the excitation surface, according to anocther
example implementation of the present subject matter;
{0008] Fig. 6 fHlustrates a front view of an excitation surface of an antenna
with two parasitic monopoles formed on the excitation surface, according o an
example implementation of the present subject matter; and
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[0009] Fig. 7 dlustrates a front view of an excitation swface of an anlenna
with two parasitic monopoles formed on the excilation surface, according to
another example implementation of the present subject matter;

{0010} Fig. 8 illustrates a perspective view of an antenna, according to an
example implementation of the present subject matter; and

[0011) Fig. 9 llustrates a display unit of an electronic device, according {o an
example implementation of the present subject maiter; and

{0012} Fig. 10 #lustrates an electronic device, according to an example
implementation of the present subject matter.

Detailen DESCRIPTION

{0013 Electronic devices have an enclosure in which electronic
components, such as a processar, a memory, a power source, a cooling fan, an
1O port, or the like, are housed. Electronic devices also include a display unit for
rendering visual oulpul. The enclosure may be coupled to the display unit through
a coupling slement, such as a hinge. In an example, the electronic device may
be a laptop having a keyboard in the enclosure and a display panel in the display
unit.

[0014] As the enclosure houses a wide variety of electronic components, the
anclosure is space consfrained. A wireless antenna is generally mounted within
the enclosure along with the other electronic components. While positioning the
antenna in the enclosure, certain pre-defined clearances ars to be maintained
between the antenna and other electronic components so that radiations from the
antenna do not interfere with functioning of the other components. Positioning the
antenna within the enclosure may also result in increase in specific absorption
rate (SAR) associated with the radiations from the antenna at the boltom part of
the enclosure. This may result in over heating of the battom part of the enclosure
of the elechronic device.

{0015] The enclosure may have some portions made of metal. Anlennas are
generally mounted in a slot provided within the metal porion of the enclosure.
The slot for the antenna, also called an antenna window, may be a cubout in the
metal portion. The antenna is placed in the slot and then the slot is coverad with

a plastic filing member. The radiations from the antenna are transmitted through
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walls of the plastic Siling member. The plastic filling member is then coated with
metaldinish paints in order to give the plastic llling member an appearance similar
to the surrounding metal portion of the endosure. Culling a slot in the metal
portion, positioning the antenna in the slot, covering the siot with the plastic filling
member, and coating the plastic filling member with metalfinish paints involves
additional material cost of the plastic filling member and the meial-finish painis
and also involves additional production steps and production time.

[0016] The present subject matter relates {o positioning antennas in a frame
for a display panel of an electronic device. The frame and the display panel form
part of the display unit of the elecronic device. As the antenna is positioned in
the frame for the display panel, challenges associated with placing the antenna
in the space constrained enclosure are eliminated. Positioning of the antenna in
the frame also reduces the SAR on the boltom part of the enclosure and may
reduce over heating of the enclosure of the electronic device. Further, with the
antenna positioned in the frame, as the antenna is away from the other electronic
components housed in the enclosure, chances of radiations from the antenna
interfering with functioning of the other electronic components in the enclosure
may be reduced. In addition, cutling of antenna windows in the enclosure may be
avoided. This reduces the number of production steps, production time, and
facilitates in eliminaling use of additional plastic filling members and metallic
paints on the plastic filling members, thereby reducing complexity and costs of
assembling processes.

[o017] According to an example implementation of the present subject
matier, an anlenna, positioned inside the frame, includes a ground plale
extending along a side of the frame, a substrate positioned on the ground plate,
and two loop antenna elements formed an the substrate. Both ends of each of
the two loop antenna elements are grounded.

j0018] The arangement of the two loop antenna elements on the substirate
facilitate in obtaining a compact antenna which c¢an be accommodated in the
frame without compromise on bandwidth specifications of the antenna. In an
gxample implementation, one of the two loop antenna elements may be tuned to
operate in 2.4 Giga Herlz frequency band and the other of the two loop antenna
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elements may be tuned fo operate in & Giga Herlz frequency band. Thus, the
antenna positionad in the frame can be operated as a dual-band antenna which
can reliably receive signals over g wireless Local Area Network (WLAN). Further,
in an example implementation, the antenna may alsc be operated as a single-
band antenna fo receive Global Navigation Satellite System (GNSS) signals
which may have a frequency ranging belween 1561 Mega Herlz {o 1602 Mega
Hertz to cover the frequency bands for GP3 L1, Glonass G1, BDS BY, and
Galileo E1. The dual loop structure of the antenna faciiitates in operating the
antenna over the wide frequency range of the GNSS.

[0018] The following detlalled description refers to the accompanying
drawings. Wherever possible, the same reference numbers are used in the
drawings and the following description o refer to the same or similar parts. While
several examples are described in the description, modifications, adaptations,
and other implementations are possible. Accordingly, the following detailed
description does not limit the disclosed examples. Instead, the proper scope of
the disclosed examples may be defined by the appended claims.

{0020] Fig. 1 illustrates a frame 100 for a display panel 102 of an electronic
device, according o an example implementation of the present subject matter.
The display panel 102 may be, for example, a liquid crystal display (LCD} panei
or a light emitting diode {LED) panel for rendering visual output of the electronic
device. In an example implementation, the display panel 102 may include a
touchscreen for receiving touch-based inpuls from a user.

[0021} In an example implementation, the frame 100 bordering the display
pansl 102 may be formed from melal and may include a slot (not shown) for
mounting of the display pansl 102 in the frame 100. The frame 100 may be
covered by a plastic casing (not shown).

[0022] The frame 100 includes an antenna 104 positioned inside the frame
100 along a first side 106 of the frame 100, as shown in Fig. 1. The first side 106
is a side of the frame 100 through which the frame 100 is couplable 10 a base unit
of the electronic device, as illustrated later through Fig. 8. In an example
implementation, coupling elements, such as hinges may be secured to the first
side 108 for attaching the frame 100 to the base unit. The base unit may house a
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kevboard and other slectronic companents, such 88 a processor, a memay, a
power source, efc. of the electronic device. Although in Fig. 1, the antenna 104 is
shown {o be posilioned along the first side 106 of the frame 100, in an example
implementation, the antenna 104 may also be positioned along a second side 108
of the frame 100 opposiie 1o the first side 106. Further, although Fig. 1 shows a
single antenna positionsd inside the frame 100, there may be two antennas or
mare than two antennas positioned inside the frame 100,

{0023} Fig. 1 tllustrates the antenna 104 through a magnified view. As can
be seen from the magnified view in Fig. 1, the antenna 104 includes a ground
plate 110 extending along the first side 106 of the frame 100. In an example
implementation, the frame 100 includes a metal portion {not shown) along the first
side 106. The metal portion is for providing structural stability and durability to the
frame 100 and is also used as an elecirical ground for the elecirical creuitry
housed within the frame 100. In an example implementation, the ground plate 110
may be formed af an edge of the metal portion along the first side 106 of the frame
100.

{0024] The antenna 104 also includes a substrate 112 positioned on the
ground plate 110, The substrate 112 may be formed of a di-electric material, such
as plastic, ceramic, glass or a combination thergof. The antenna 104 includes two
ioop antenna elements formed on the substrate 112 where both ends of gach of
the two loop antenna elements are connected to the ground plate 110. The two
loop antenna elements are formed on a surface of the substrate 112, The surface
of the substrate 112 on which the two loop antenna slements are formed may be
referred 1o as an excitation surface {depicted later through Fig. 2). Radiations
from the antenna 104 are emitted out from the excitation surface.

{0025 The excitation surface of the substrate 112 faces the first side 106, to
transceive wireless antenna signals. The excitation surface of the subsirale 112
is aligned inside the frame 100, such that radiations from the excitation surface
are emitted out through a front surface (depicted later through Fig. 9} of the first
side 106. The front surface of the first side 106 may be understood to be
extending along a front surface of the display panel 102 on which a display is
generated.
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{0026} Fig. 1 shows a first loop antenna element 114-1 and a second loop
antenna slement 114-2 formed on the subshrate 112, The first loop antenna
glement 114-1 has two ends A and B which ars connected to the ground plate
110 for being grounded. The second loop antenna element 114-2 has two ends,
C and D, which are also connected to the ground plate 110 for being grounded.
in an example implementation, ends A, B, C, and D may be soldered {o the
ground plate 110

{00271 In an example implementation, the first and second loop antenna
elements, 114-1 and 114-2, may be formed of metallic micro-strips deposited on
the excitation surface of the substrate 112. The metallic micro-strips can be
formed on the substrate 112 through electroplating using metal foils or other metal
deposition technigues. In an example implementation, the first loop antenng
alement 114-1 may be tuned {o operate in 2.4 Gigs Herlz frequency band and the
second foop antenna slement 114-2 may be tuned {o operate in 5 Giga Herlz
frequency band and vice versa. In an example implementation, the antenna 104
may be operated as a dual-band antenna to receive WLAN signals in 2.4 Giga
Hertz frequency band and & Giga Herlz frequency band, In another example
implementation, the antenna 104 may be operated as a single-band antenna o
receive GNSS signals in a range of 1561 Mega MHertz 1o 1802 Mega Hertz o cover
the frequency bands for GPS L1, Glonass G1, BDS B1, and Galileo E1.

j0028] Fig. 2 llustrates a perspeclive view of the antenna 104 of Fig. 1,
according to an example implementation of the present subject matter. The
antennag 104, as shown in Fig. 2, has a length L, a breadth B, and a height H. In
an sxample implementation, the length 'L’ rangss between about 40 mm {0 about
5¢ mm, the breadih ‘B’ ranges between about 8 mim to about 10 mm, and the
height 'H' ranges between about 2.5 mm to about 3.5 mm. As shown in Fig. &,
the substrate 112 of the antenna 104 has a cuboidal structure with an excitation
surface 202. The first loop antenna element 114-1 and the second loop antenna
element 114-2 are formed on the excitation swrface 202. As shown in Fig. 2, the
first loop antenna element 114-1 has a length X1 and the second loop antenna
element 114-2 has a length X2, In an example implementation, X1 and X2 may
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range between about 10 mum to 28 mon In an example implementation, the first
and second loop antenna elements, 114-1 and 114-2, may have equal lengths.
[0028] Fig. 3 illustrates a front view of an excitation surface of an antenna
300, according to an example implementation of the present subject matter. The
artenna 300 is similar to the antenna 104 of Fig 1 and includes the components
and features of the antenna 104, Referring o Fig. 3, the antenna 300 includes a
feeding monopole 302 formed on the excitation surface of the substrate 112,
between the first loop antenna slement 1141 and the second ioop antenna
eclement 114-2. The feeding monopole 302 is formed from metal through
glectraplating on the subsirate 112, The fesding monopole 302 has an end 304
facing the ground plate 110.

[0030] In an example implementation, a feed signal source 306 is coupled
to the end 304 of the feeding monopole 302. A positive terminal of the Teed signal
source 308 may be connected to the end 304 of the feeding monopole 302 and a
negative or ground terminal of the feed signal source 306 may be connected to
the ground plate 110,

{0031} In an example implementation, the feeding monopole 302 has a
fength T of about 1 mm to about 2 mm. In an example implementation, distance
‘S1 between the feeding monopole 302 and the first loop antenna element 114-
1 is about 0.5 mm. The distance 'S2" between the feeding monopole 302 and the
sacond loop antenna element 114-2 is also about 0.5 mm.

[0032] Referring to Fig. 3, ends A and B of the first koop antenna element
114-1 are connected to the ground plate 110 on one side of the feeding monapole
302. Ends C and D of the second lpop antenna element 114-2 are connecied fo
the ground plate 110 on the other side of the feading monopols 302.

{00331 In an example mplementation, the antenna 300 may include one
parasitic monopole or more than one parasitic monopole formed on the subsirate
112. The parasitic monopole may have an end connecied {o the ground plate,
between the feeding monopole and one of the two loop antenna elements, whare
the parasitic monopole extends in a direction away from the feeding monopole
and fowards ends of the one of the two loop antenna elements. in another

example implementation, the parasitic monopole may have an end connected to
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the ground plate, between the feeding monopole and one of the two loop antenna
glements, where the parasitic monopole extends in a direction away from ends of
the one of the two loop antenna elements and towards the feeding monopole.
{0034} Fig. 4 illustrates a front view of an excitation surface of an antenna
400 with a parasitic monopole formed on the excitation surface, according to an
example implementation of the present subject matter. The antenna 400 is similar
to the antenna 300 of Fig 3 and includes the components and features of the
antenna 300, The antenna 400 further includes a parasitic monopaole 402 formed
on the substrate.

[0035] As shown in Fig. 4, the parasilic monopole 402 is formed on the
substrate 212, The parasitic monopole 402 has an end 404 connected to the
ground plate 110, between the feeding monopole 302 and the first loop antenng
slemeant 114-1, As shown in Fig. 4, the parasitic monopole 402 exiends in a
direction, of arrow ‘E’, away from the feeding monopole 302 and towards the two
ends, A and B, of the first loop antenna element 114-1. In an example
implementation, the parasitic monopole may be formed between the feeding
monopole and the second foop antenna element and may extend in a difection
away from the feeding monopole and towards the ends of the second kop
antenna element.

[0036] In an example implementation, the first and second loop antenna
elements 114-1 and 114-2 may be tuned {o operate in 2.4 Giga Mertz frequency
band and the parasitic monopole 402 may be tuned fo operate in § Giga Herlz
frequency hand.

[0037] Fig. § illustrates a front view of an excilation surface of an antenna
500 with a parasitic monopole formed on the excitation surface, according o
another example implermentation of the present subject matter. The antenna 500
is similar to the antenna 300 of Fig 3 and includes the components and features
af the antenna 300. The antenna 500 further includes a parasitic monopole 502
formed on the substrate 112.

[0038] As shown in Fig. 5, the parasitic monopele 502 has an end 504
connected to the ground plate 110, between the feeding monopole 302 and the
first loop antenna element 114-1, As shown in Fig. 5, the parasitic monopole 502
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extends in a direction, of arrow ‘G, away from the two ends, A and B, of the first
loop antenna element 114-1 and towards the feeding monopole 302, In an
example implementation, the parasitic monopole may be formed between the
feeding monopole and the second loop anlenna element and may extend in a
direction away from the ends of the second loop antenna slement and towards
the feeding monopols,

[0039) In an example implementation, the first and second joop antenna
glements 1141 and 114-2 may be tuned {o operale in 2.4 Giga Hertz frequency
band and the parasitic monopole 502 may be tuned {o operate in 5 Giga Hertz
frequency hand.

{0040} Fig. 6 Hlustrates a front view of an excitation surface of an antenna
600 with two parasitic monopoles formed on the excilation surface, according to
an example implementation of the present subject matter. The antenna 800 is
simifar {o the antenna 400 of Fig. 4 and includes the parasitic monopole 402, With
reference to Fig. 6, the parasitic monopole 402 may be referred fo as a first
parasitic monopole 402. The antenna 600 also includes a second parasilic
monapole 802 formed on the substrate 112 between the feeding monopole 302
and the second loop antenna element 114-2. The second parasific monopole 602
has an end 604 connected fo the ground plate 110, belween the feeding
monopole 302 and the second loop antenna element 114-2. The second parasitic
monopole 602 extends in a direction away from the feeding monopole 302 and
towards the two ends, C and D, of the second loop antenna element 114-2. Inan
example implementation, the first and sscond loop antenna elements 1141 and
114-2 may be luned 1o operate in 2.4 Giga Hertz frequency band and the first and
second parasitic monopoles 402 and 802 may be tuned to operate in 5 Giga Mertz
frequency band.

[0041] Fig. 7 dlusirates a front view of an excitation surface of an anfenna
700 with two parasitic monopoles formed on the excitation surface, according fo
another example implementation of the present subject matier. The antenna 700
is similar to the antenna 500 of Fig. 5 and includes the parasitic monopole 502.
With reference to Fig. 7, the parasitic monopole 502 may be referred to as a first
parasitic monopole 502, The antenna 700 also includes a second parasitic
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monopote 702 formed on the substrate 112 between the feeding monopole 302
and the second loop antenna element 114-2. The second parasitic monopole 702
has an end 704 connected {o the ground plate 110, belween the feeding
monopole 302 and the second loop antenna element 114-2. The second parasitic
monopole 702 extends in a direction away from the two ends, C and D, of the
second foop antenna slement 114-2 and towards the fesding monopole 302, In
an sxample implementation, the first and second loop anfenna elements 114+1
and 114-2 may be tuned {o operate in 2.4 Giga Herltz frequency band and the first
and second parasitic monopoles 502 and 702 may be tuned to operate in 5 Giga
Hertz frequency band.

[0042] Fig. 8 Hlustrates a perspective view of an antenna 800, according {o
an example implementation of the present subject matter. The antenna 800 can
be positioned nside a frame, such as the frame 100 as illustrated in Fig. 1. The
antenna 800 incudes a ground plate 802 similar {o that of antenna 104 iilustrated
in Fig. 1. The antenna 80O also inctudes a substrate 804 positioned on the ground
plate 802. The substrate 804 can be formed of similar malerials as that of
substrate 112 ilustrated in Fig. 1. Two loop antenna elements 806 and 808 are
formed on a surface 810 the substrate 804. The surface 810 may be referred to
as an excitation surface 810 of the subsirate 804. Radiations fram the antenna
800 are emilted out from the excitation surface 810. The loop antenna elements
806 and 808 are similar {o the loop antenna elements 114-1 and 114-2 illustrated
in Fig. 1.

{0043] As shown in Fig, 8, the substrate 804 includes a slot S. The slot &
may allow passage of electrical connections or wires for connecling antenna feed
slements {not shown in Fig. 8) which may be formed on the excitation surface
810 to a power source (not shown in Fig. 8). The substrate 804 iHlustrated in Fig.
8 has a length 'L’ and breadth ‘B’ similar {o that of the substrate 112 of Fig. 1.
However, the substrate 804 of Fig. 8 has a varying height. The excitation surface
810 of the substrate 804 has a height 'HT’ and the swface opposite to the
excitation surface 810 has a height 'HZ', where 'HY is greater than 'H2". In an
example implementation, 'H1 is about 3.5 mm and ‘H2' is about 2.5 mm.
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{0044} The configuration of the antenna 800, as lHlustrated in Fig. B, provides
adequate space on the excitation surface 810 for forming the first loop antenna
glement BOG, the second loop antenna element 808, and other antenna elements.
At the same time, the reduced height of the surface opposite to the excitation
surface 810 allows in reduction of the volume of the substrate 804 and thereby
forms a compact antenna BOO. This allows the antenna 800 fo be easily
accommodated within the frame {or the display panel of the electronic device.
[0045] Fig. § lustrates a display unit 800 of an electronic device, according
to an example implementation of the present subject matter. The display unit 800
includes a display panel 902. The display pane! 902 may be similar to that as
described for Fig. 1. The display unit 800 also includes a frame 804 bordering the
display panel 902. The frame 804 is similar to that Hlustrated in Fig. 1. The display
unit 900 further includes the antenna 104, as illustrated in Fig. 1, posilioned,
inside the frame 804, along a first side 806 of the frame 904. The first side 806 is
a side through which the frame 804 is couplable to a base unit 908 of the
glectronic device. The base unit 908 houses a keyboard 810 and encloses a
processor, a memory, an FO port, elc., of the eleclronic device. In an example
implementation, the antenna 104 may also be positioned along a second side 912
of the frame 804, opposite {o the first side 808,

[0046] As depicted in Fig. 9, the antenna 104 has a ground plate 110
extending in a direction along the first side 906. A substrate 112 is positioned on
the ground plate 110. A first loop anterna element 114-1 and a second loop
antenng element 114-2 are formed on a swface 914 of the substrate 212 which
faces the first side 806, The surface 914 may be referred o as an excitation
surface 914, Radiations from the excitation surface 914 are emitled out through
a front surface 816 of the first side 906, The front surface 816 of the first side 108
may be undersiood to be extending along a front surface of the display unit 800
an which a display is generated. Two ends, A and 8, of the first icop anlenna
glement 114-1 are connecled to the ground plate 110 and two ends, Cand D, of
the second loop antenna element 114-2 are also connected to the ground plate
110. In an example implementation, the antenna positioned inside the frame 804

of the display unit 900 may have a structure and configuration similar to the
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structure and configuration of the antennas lustrated through Figs 2 - 8. Further,
aithough in Fig. 9 a single antenna is shown to be positioned inside the frame
904, in an example implementation, multiple antennas may be positioned along
the sides 906 and 912 of the frame 904.

[0047] Fig. 10 Hustrates an electronic device 1000, according to an example
implementation of the present subject matter. The slectronic device 1000 includes
a base unit 1002, The base unit 1002 houses a keyboard 1004. Other electronic
components, such as, a processor, a memory, a power sowrce, ofc., can be
mounted inside the base unit 1002, Examples of the slectronic device 1000
include a laptop, a {ablet, a nolebook-{ablet converlible, a smart phone, or the
like.

{0048] The slectronic device 1000 includes a display panel 1006, such as an
LCD panel or an LED pane! for rendering visual oulput. The slecironic device
1000 also includes a frame 1008 encasing the display panel 1008. The frame
1008 may be similar {o the frame 100 as Hlustrated in Fig. 1. The frame 1008 is
coupled to the base unit 1002 through a coupling element 1010, In an example
implementation, the coupling slement 1010 may be a hinge. The coupling
slement 1010 facilitates movement of the display panet 1006 relative {o the base
unit 1002 abaud an axis of rotation A of the coupling element 1010.

{0049] As shown in Fig. 10, the electronic device 1000 includes the antenna
104, as Hustrated in Fig. 1, positioned along an edge 1012 of the frame 1008
encasing the display panel 1006, The edge 1012 is substantially parallef {o the
axis of rotation A of the coupling slement 1010. Although in Fig. 10, the antenna
104 is shown to be positioned slong the edge 1012 of the frame 1008, in an
sxample implementation, the antenna may be positioned along an edge 1014,
opposite {o the edge 1012, of the frame 1008, The antenna 104 may be fastened
to the frame 1008 along the edge 1014 by use of adhesives or mechanical
fasteners, such as screws {not shown).

{00501 The antenna 104 includes a ground plate 110 formed atl the edge
1014 of the frame 1008. The antenna 104 also includes a substrate 112
positioned on the ground plate 110, a first loop antenna element 114-1 and a
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second joop antenna element 114-2 formed on the subshate 112, as Hustrated
in Fig. 1.

{0051} In an example implementation, the antenna 104 positioned inside the
frame 1008 may have a struclure and configuration similar to the structure and
configuration of the antennas illustrated through Figs 2 — 8. Further, although in
Fig. 10 a single antenna is shown o be positioned inside the frame 1008, in an
example implementation, multiple antennas may be positioned along the edges
1012 and 1014 of the frame 1008,

[0052] Although implementations of frames for display panels of electronic
devices, display units, and electronic devices having such frames are described
iry language specific o methods andfor structural features, # is to be understood
that the present subject matter is not fimited fo the specific methods or features
described, Rather, the methods and specific features are disclosed and explained
as sxample implementations of frames for display panels of electronic devices,

display units, and electronic devices having such frames.
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1. A frame for a display panel of an electronic device, comprising:
an antenna positioned, inside the frame, along a side of the frame, wherein
the side is one of a first side through which the frame is couplable {o a base
unit of the slectronic device and a second side opposite o the first side, the
antenna compising:
a ground plate extending along the side of the frame;
a substrate positioned on the ground plate; and
two loop antenna slements formed on the substrate, both ends of each
of the two loop antenna elements being connected to the ground plate.

2. The frame as claimed in claim 1, whersin the anlenna comprises a feeding
monopole formed on the substrale between the two loop antenna slements.

3. The frame as claimed in claim 2, wherein ends of a first loop antenna element,
of the two loop antenna elements, are connected to the ground plate on one
side of the feeding monopaole, and ends of a second loop antenna element, of
the two loop antenna elements, are connected to the ground plate on another
side of the feeding monopole.

4. The frame as claimed i caim 2, wherein the anterma comprises a first
parasitic monopole formed on the substrate, the first parasitic monopole
having an end connected o the ground plate, betwsen the feeding monopuols
and one of the two loop antenna elements, wherein the first parasitic
monopole extends in a direction away from the feeding monopole and towards

ends of the one of the two loop antenna elements.

5. The frame as claimad in claim 4, wherein the antenna comprises a second
parasitic monopole formed on the substrate, the second parasitic monopole
having an end connected 1o the ground plate, between the feeding monopole
and the pther of the two loop antenna elements, wherein the second parasitic
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monopole extends in a direction away from the feeding monopole and towards

ends of the other of the two loop antenna elements.

6. The frame as claimed in caim 2, wherein the antenna comprises a first
parasitic monopole formed on the substrate, the first parasitic monopole
having an end connected 1o the ground plate, between the feeding monopole
and one of the two loop antenna elements, wherein the first parasitic
monopole extends in a direction away from ends of the one of the two loop
anfenna elements and towards the feeding monopole.

7. The frame as claimed in claim 8, wherein the antenna comprises a second
parasitic monopole formed on the substrate, the second parasitic monopole
having an end connecled o the ground plate, between the feeding monopole
and the other of the two lpop anlenna slements, wherein the second parasitic
monopole extends in a direction away from ends of the other of the two loop

antenna elements and lowards the feeding monopole.

8. A display unit of an electronic device, comprising:
& display panei;
a frame bordering the display panst;
an antenna positioned, inside the frame, along a side of the frame, wherein
the side is one of g first side through which the frame is couplable to a base
unit of the electronic device and a second side opposite to the first side, the
antenna comprising:

a ground plate extending along the side;

a subsirate positioned on the ground plate, the substrate having an
gxcitation surface facing the side, such that radiations from the excilalion
surface are emitted out through a front surface of the side;

a first loop antenna element formed on the excitation surface of the
substrate, two ends of the first loop antenna element connected to the
ground plate; and
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a second loop antenna element formed on the excitation surface of the
substrate, two ends of the second loop antenna slement connected 1o the

ground plate.

The display unit as claimed in claim 8, wherein the antenna comprises a
feeding monopole formed on the excitation surface of the substrate betwesn
the first loop antenna slement and the second loop antenna slement.

10. The display unit as claimed in claim 9, wherein the antenna comprises a firgt

11

parasitic monopole formed on the substrate, the first parasitic monopole
having an end connected to the ground plate, between the feeding monopole
and the first lnop antenna slement, wherain the first parasitic monopole
extends in a direction away from the feeding monopole and {owards the two
entds of the first loop antenna slement.

.The display unit as claimed in claim 10, wherein the antenna comprises a

second parasitic monopole formed on the substrate, the second parasitic
monopole having an end connected to the ground plale, between the feeding
monopole and the second ipop antenna element, wherein the second parasitic
monopole exiends in a direction away from the feeding monopole and towards

the two ends of the second joop antenna element.

12. The display unit as claimed in claim 8, wherein the anlenna comprises g first

parasitic monopole formed on the subsirate, the first parasitic monopole
having an end connected to the ground plate, between the feeding monopole
and the first loop antenna element, whersin the first parasitic monopole
gxtends in a direction away from the two ends of the first loop antenna element
and towards the feeding monopole.

13. The display unit as claimed in dclaim 12, wherein the antenna comprises a

second parasitic monopole formed on the substrate, the second parasific
monopole having an end connected to the ground plate, between the feeding
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monopate and the second loop antenna element, wherein the second parasitic
monopole extends in a direction away from the two ends of the second loop

antenna element and fowards the feeding monopole.

14. An electronic device comprising:
a base unit for housing a kevboard;
a display panel;
a frame encasing the display panel, wherein the frame is coupled to the
base unit through a coupling element; and
an antenna positioned, inside the frame, along an edge of the frame, the
edge being paraliel to an axis of rotation of the coupling element, the antenna
comprising:
a ground plate formed at the edge of the frame;
& subsirate positionsd on the ground plate;
a first loop antenna element formed on the substrate, two ends of the
first {oop antenna element connected 1o the ground plate; and
a second loop antenna element formed on the substrate, two ends of
the second foop antenna element connected {o the ground plate.

15, The slectronic device as claimed in claim 14, wherein the antenna comprises
a feeding monapole formed on the substrate between the first loop antenna
alement and the second loop antenna alement, wherein the two ends of the
first loop antenna element is grounded on one side of the feeding monopole
and the two ends of the second loop antenna element is grounded on the other
side of the feeding monopole.
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