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An antenna module includes a resin multilayer substrate
(21) Appl. No.: 15/618,228 including a plurality of base materials that are flexible. The
resin multilayer substrate includes a rigid portion at which a
. first number of stacked layers of the base materials is
(22) Filed: Jun. 9, 2017 relatively large and a flexible portion at which a second
number of stacked layers of the base materials is relatively
. small. A radiating element including a conductor pattern is
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(63) Continvation of application No. PCT/IP2016/ a conductor pattern and electrically connected to the radi-
074576, filed on Aug. 24, 2016. ating element is provided at the flexible portion. A frame-
shaped conductor that surrounds the radiating element when
30) Foreign Application Priority Data viewed in a direction in which the base materials are stacked
is provided at either the rigid portion or the flexible portion,
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includes a first arm, a second arm electrically connected to
(22) Filed: Dec. 29, 2016 the first arm, a third arm is electrically connected to the first
Related U.S. Application Data arm, a first impefiance tuning circuit coupled to the second
arm for connecting the second arm to a ground or a first
(60) Provisional application No. 62/311,951, filed on Mar. matching component according to a control signal, and a
23, 2016. second impedance tuning circuit coupled to the third arm for
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The present disclosure discloses a WIFI antenna device, the
WIFT antenna device includes a carrier, a grounding portion,
a first radiation portion, a second radiation portion and a
third radiation portion which all are provided on the carrier.
The first radiation portion, the second radiation portion and
the third radiation portion are coupled to the grounding
portion. The coupling portion couples an electrical signal to
the first radiation portion, the second radiation portion and
the third radiation portion. The first radiation portion, the
second radiation portion and the third radiation portion
convert the electrical signal into the radiation signal. The
first radiation portion determines a low frequency resonance
point of a radiation signal emitted by the WIFI antenna
device. The second radiation portion determines a first high
frequency resonance point of the radiation signal. The third
radiation portion determines a second high frequency reso-
nance point of the radiation signal.
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) An antenna apparatus includes: an antenna radiator, at least
(22) PCT Filed: Aug. 28, 2014 one antenna cable trough, a feedpoint, and at least one first
~ protruding metal strip; where the at least one antenna cable
(86) PCT No.: PCT/CN2014/085401 trough is disposed on the antenna radiator; the at least one
§ 371 (c)(1), antenna cable trough extends along a top edge to a bottom
(2) Date: Feb. 28, 2017 edge of the antenna radiator; the feedpoint is further dis-
Lo . . posed on the antenna radiator, and the feedpoint is disposed
Publication Classification at an end of the bottom edge of the antenna radiator and is
(51) Int. CL near a side edge of the antenna radiator; and the at least one
HO01Q 9/04 (2006.01) first protruding metal strip is inserted in the antenna cable
B32B 38/18 (2006.01) trough and is separated from the antenna radiator.
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An antenna device comprises a carrier, a first radiation
portion, a second radiation portion and a coupling portion.
The first radiation portion, the second radiation portion and
the coupling portion are provided on the carrier. The second
radiation portion electrically connects with the first radiation
portion. The first radiation portion and the second radiation
portion share a shared part, the shared part is directly
connected to a reference grounding. The coupling portion
capacitively couples an electrical signal to the first radiation
portion and the second radiation portion. The first radiation
portion and the second radiation portion convert the elec-
trical signal into a radiation signal emitted by the antenna
device.
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An antenna system includes a ground which is disposed in
e a housing and has an end side; a first antenna element which
(22)  Filed: Mar. 10, 2017 includes a first open-end and a feeding point, and is exposed
(30) Foreign Application Priority Data to an outside of the housing on the side of the first open-end;
a second antenna element which includes the feeding point
Apr. 6,2016  (JP) ovvoeveeeveeeeeeeeeeeen. 2016-076671 and a second open-end, is disposed between the end side and

the first antenna element, and is branched from the first
antenna element at a branching point, a section between the

Publication Classification branching point and the second open-end being disposed in

(51) Imt. Cl the housing or being covered with the housing and the first
HOIQ 124 (2006.01) antenna element; and a metal plate which includes a portion
H04M 1/02 (2006.01) connected to the ground and an end portion disposed near
HO0I1Q 1/38 (2006.01) the first open-end, a portion of the metal plate near to the end
HO0I1Q 2130 (2006.01) portion being exposed to an outside of the housing.
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An antenna for a terminal includes: a metal frame surround-
ing four sides of the terminal, a circuit board positioned
within the metal frame and at least two radiation units
arranged on the circuit board. The metal frame includes a
bottom frame and a side frame defined by two breaking
joints disposed on a side of the metal frame. A signal feed
point is arranged on the circuit board, the signal feed point
is connected with the bottom frame through a first radiation
unit. At least two first grounding points are also arranged on
the circuit board, the at least two first grounding points are
positioned on one side of the signal feed point, the at least

HOI1Q 1/48 (2006.01) two first grounding points are connected with the bottom
HOIQ 5/385 (2006.01) frame through a second radiation unit, and the bottom frame
HO0IQ 1738 (2006.01) is configured to generate low-frequency resonance.
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(57 ABSTRACT

Disclosed is an electronic device including a housing having
a first surface, a second surface and a side surface, a touch
screen display including a conductive plane substantially
parallel with the first surface, a printed circuit board posi-
tioned between the touch screen display and the second
surface substantially parallel with the conductive plane; a
wireless communication circuit, and a side member forming
at least a portion of the side surface, which includes a first
elongated part surrounding at least a portion of the conduc-
tive plane and formed of a non-conductive material, and a
second elongated part surrounding at least a portion of the
printed circuit board, but no portion of the conductive plane,
and extending in parallel with the first elongated part. The
second elongated part is formed of a conductive material,
and is electrically coupled to the wireless communication
circuit.
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