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(57) ABSTRACT

An apparatus is provided that includes a first multi-port
antenna that operates with a first radiation pattern when a
first port is used and operates with a second radiation
pattern, different to the first radiation pattern, when a second
port, different to the first port, is used. The apparatus also
includes a second multi-port antenna that operates with a
third radiation pattern when a third port is used and operates
with a fourth radiation pattern, different to the third radiation
pattern, when a fourth port, different to the third port, is
used. The apparatus further includes at least one switch for
selecting one of multiple paths between a node and each port
of a pair of ports.
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(57) ABSTRACT

An antenna includes a feed contact, a first antenna branch
and a second antenna branch, wherein the first antenna
branch and the second antenna branch are respectively

(22) Filed: Jan. 17, 2020 electrically connected with the feed contact, forming elec-
tromagnetic coupling; the first antenna branch has a speci-
(30) Foreign Application Priority Data fied length for sending and receiving signals in a first
frequency band; and the second antenna branch has a
Sep. 17, 2019 (CN) evevevecvecrececene 201910877627.8 specified length for sending and receiving signals in a
A . . second frequency band. A terminal device including such an
Publication Classification antenna can have improved appearance, improved effect of
(51) Int. CL receiving communication signals in different frequency
H01Q 5371 (2006.01) bands, reduced RF loss, and improved the utilization of the
HO01Q 124 (2006.01) internal space.
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. An RFID tag is provided as a wireless communication
(22)  Filed: Dec. 1, 2020 device for transmitting and receiving a communication
signal. The RFID tag includes a base material, antenna
. . patterns formed on the base material, and an RFIC package
Related U.S. Application Data that is a feeder circuit connected to the antenna patterns. In
(63) Continuation of application No. PCT/IP2019/ the antenna patterns, a line width at a harmonic current
012076, filed on Mar. 22, 2019. concentration portion where a current is strong at a fre-
quency of harmonic resonance higher than a resonance
(30) Foreign Application Priority Data frequency at a frequency of the communication signal is
narrower than a line width at another portion of the antenna
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(21) Appl. No.: 17/006,546 second radiator is disposed around the first section and the
second section. The second radiator includes a first end and
(22) Filed: Aug. 28, 2020 a second end opposite to each other. The first end is a ground
end. A coupling interval is formed between the second end
(30) Foreign Application Priority Data and the third section. A first frequency band, a second
frequency band, and a third frequency band are resonated by
Sep. 24, 2019 (TW) coveevccene 108134438 the first radiator and the second radiator.
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700

A communication device includes a ground metal element
and an antenna element. The antenna element includes a first
metal element, a second metal element, a third metal ele-
ment, a first capacitive element, a second capacitive element,
an inductive element, and a signal feeding source. A first
connection point of the first metal element is coupled
through the first capacitive element to the third metal
element. A second connection point of the first metal ele-
ment is coupled through the second capacitive element to the
ground metal element. A third connection point of the
second metal element is coupled through the inductive
element to the third metal element. A shorting end of the
third metal element is coupled to the ground metal element.
The signal feeding source is coupled between the first metal
element and the third metal element or the ground metal
element.
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(57) ABSTRACT

An antenna includes a feed; a first member being made of
metallic materials and including an end plate and side wall
plates disposed on both sides of the end plate, in which the
feed is disposed on the end plate of the first member, and
slots are respectively formed on the side wall plates of the
first member; and second members made of non-metallic
materials and bonded to the first member to shield the slots.
The antenna and a mobile terminal including the antenna can
achieve an aesthetically pleasing appearance and improve
user experience, as the slots cannot be observed when
viewed from outside the mobile terminal.
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Jayesh Nath, Milpitas, CA (US); : -
A . . . walls. One of the metal sidewalls may have an opening. The
Mattia Pascolini, San Francisco, CA . .
Us electronic device may have a speaker module that has a
(US) speaker housing member. Conductive structures on the
. speaker housing member may have an opening that forms a
(21)  Appl. No.: 16/584,159 slot element. The opening of the metal sidewall may be
(22) Filed: Sep. 26, 2019 aligned with slot element. The slot element and an inte{ior
cavity of the speaker housing member may form a cavity-
Publication Classification backed slot antenna. An antenna feed structure may be
disposed at the opening of the speaker housing member. An
(51) Int. CL antenna feed may be directly coupled to the antenna feed
H01Q 1/52 (2006.01) structure. The antenna feed structure may indirectly feed the
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H04B 1/3827 (2006.01) sidewall.
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(21) Appl. No.: 16/994,402 provided between the second section and the third section
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(30) Foreign Application Priority Data fourth frequency band. The frequency adjustment radiator is
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Oct. 1, 2019 (TW) oo 108135553 resonant frequency point of the first frequency band.
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Related U.S. Application Data physically separate portions that are each electrically con-
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30, 2019. overlapping the first patch antenna element, the second
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An apparatus may include a substrate assembly having a first
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AL (US) waveguide antenna element positioned on the first side of
the substrate assembly. The apparatus may also include a
(21) Appl. No.: 16/592,015 microstrip line positioned within the substrate assembly,
. where the waveguide antenna element overlaps the
(22) Filed: Oct. 3, 2019 microstrip line. The apparatus may include a first conductive
A . . plane positioned on the first side of the substrate assembly.
Publication Classification The apparatus may further include a second conductive
(51) Imt. ClL plane positioned on the second side of the substrate assem-
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HOIP 3/08 (2006.01) plane may define at least a portion of a planar surface
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(57) ABSTRACT

The present disclosure discloses an antenna structure and an
electronic device having the same. The antenna structure
comprises a first antenna, a second antenna and a three-
dimensional decoupling structure located on at least two
planes, wherein the three-dimensional decoupling structure
comprises a conductor, and at least part of the three-
dimensional decoupling structure is located in a space
between the first antenna and the second antenna. Compared
with the prior art, the antenna structure and the electronic
device having the same disclosed by the present disclosure
can effectively achieve the antenna decoupling effect
through the three-dimensional decoupling structure, so that
the degradation degree of antenna performance due to
coupling can be reduced, and meanwhile, the three-dimen-
sional space of the system can be better utilized.
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Aloop antenna includes a printed circuit board (PCB), a first
antenna structure and a second antenna structure. The PCB
includes a first surface and a second surface relative to the
first surface, and the PCB includes a clear region and a
ground region, wherein the clear region is adjacent to the
ground region. The first antenna structure is disposed in the
clear region at the first surface. The first antenna structure
includes a feed structure and a first ground end. The feed
structure is coupled to a power feed end which is disposed
in the ground region. The first ground end is coupled to the
ground region. The second antenna structure is disposed
relative to the first antenna structure at the second surface.
The second antenna structure includes a second ground end.
The second ground end is coupled to the ground region.
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(57) ABSTRACT

The present disclosure provides an electronic device. The
electronic device comprises a metal case, a slot antenna, a
first dielectric material and a second dielectric material. The
slot antenna is provided in the metal case and generates a
signal. A dielectric constant of the second dielectric material
is greater than a dielectric constant of the first dielectric
material. The slot antenna comprises an electrical conduc-
tive member. The electrical conductive member is config-
ured to define a slot which is closed at two ends thereof, the
first dielectric material and the second dielectric material is
provided in the slot, wherein the slot has a length, the length
and the first dielectric material together determine that a
high frequency band of the signal conforms to a high
frequency band of a WIFI protocol, and the length and the
first dielectric material together determine that a low fre-
quency band of the signal is greater than a low frequency
band of the WIFI protocol. The second dielectric material
lowers the low frequency band of the signal to be within the
low frequency band of the WIFI protocol. Because the
second dielectric material is used, even if the slot antenna is
positioned in the metal case, the slot antenna is still capable
of generating a WIFI signal having two frequency bands.
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