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(57) ABSTRACT

A display device including o display panel and a printed
circuit board. The printed cireint board includes an insulating
layer, a circuil wire portion, an antenna arranged on the insu-
lating layer and a connection wire portion. The insulating
layer includes a base portion and a protruding portion pro-
truded from a side of the base portion. The circuit wire portion
is arranged on the base portion. The antenna is arranged on the
protruding portion and insulated from the circuit wire portion.
The connection wire portion is arranged on the base portion
and electrically connected to the antenna. The antenna is
exposed outside of the display panel,
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{57) ABSTRACT

A wide band biconical antenna with a helical feed system
comprises 4 printed circuit board (PCB) that maintains 4
plurality of antenna clements having an eatry conic and a
termination conie arranged about a commaon axis. Bach of the
antenna elements receive a signal from a signal splitter via
respective fead lines that each have the same physical length,
In addition, the antenna system includes a matching system
disposed within the ground plane formed by the entry conic of
cach of the antenna ¢lements. The antenna clements are
retained within retention sections that maintain helical sup-
port channels that allow the feed lines to be arrunged in a
helical manner about the antenna elements.
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(57) ABSTRACT

A dual-band sntenna (10) is disposed on a substrate (20). for
transceiving electromagnetic signals of different frequencies.
The dual-band antenna includes a grounded portion (12), a
feeding portion {14), and o radintion body (16). The feeding
portion s adjacent to the grounded portion, The radiation
body electronically connected w0 the feeding portion,
includes a first radiation portion (160) and a second radiation
portion (162). The first radiation portion ncludes a first free
end (160¢). a first connecting ead (160u) electronically con-
nected to the feeding portion, and a serpentine portion (1605)
between the first free end and the first connecting end. The
second radiation portion, includes a second connecting end
{1624) electromically connected to the first connecting end.
and a second free end (1625), wherein the first free end and
the second free end face each other and a gap (18) is formed
therebetween,
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(57 ABSTRACT

An object of the present invention is to provide an antenna
device for o radio apparatus in which the amount of energy
{SAR) absorbed by a head of a human body can be reduced
without lowering the power of radio waves transmitted during
acall There is provided a board 108 serving as a base plate of
an antenna element, an antenna element 102 disposed in a
longitudinally end portion of the board 108 through a feeding
portion 107, & conductor plate 109 disposed substantially in
parallel with 4 main surface of the board 108 and disposed on
the opposite side to a surface having a sound hole of a receiver
portion, and a plurality of short-circust conductors 110 dis-
posed on a lower end portion of the conductor plate 109. The
conductor plate 109 is short-circuited to a lower end portion
of the board 108 through the short-cireuit conductors 110,

6 Claims, 13 Drawing Sheets
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The antenna may also include a conductive trace coupled to
the wireless communications cirewitry and having o first end
section extending along the first end face, a second end sec-
tion extending along the second end face, and an intermediate
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