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Kyu-.Hyuck .KWAK’ Gyeonggl.-do An embodiment disclosed herein relate to an electronic
(KR)f Han-Jib KIM, Gyeongg%-do device including a support member on which an antenna
(KR)f Hyf)-Seok NA, Gyeonggl-d.o radiator is formed. The electronic device may include: a
(KR); Chi-Hyun CHO, Gyeonggi-do housing including a first face facing in a first direction, a
(KR) second face facing in a second direction opposite the first
) direction, a side face facing in a third direction that is
(21)  Appl. No.: 15/902,035 perpendicular to both the first and second directions and
. surrounding at least a part of a space between the first and
(22)  Filed: Feb. 22, 2018 second faces; a display including a first region disposed in
. . .. at least a part of the first face and at least one second region
30 Foreign Application Priority Data extending from the first region, the at least one second
Feb. 23, 2017 (KR) woovooorrorr 10-2017-0023960 ~ region disposed in at least a part of the side face of the
housing; a support member disposed in a partial region of
Publication Classification the space along the 51de. face and conﬁg}lred to support the
at least one second region; a bracket disposed on another
(51) Int. CL partial region of the space and configured to support the
H01Q 124 (2006.01) display; and at least one antenna radiator disposed on the
HO04M 1/02 (2006.01) support member.
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Publication Classification
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CPC oo HO1Q 1/521 (2013.01); HOIQ 1/243
(2013.01); HOIQ 21/28 (2013.01)
(57) ABSTRACT

Disclosed are an antenna device and a terminal for reducing
antenna correlation of an MIMO system. The antenna device
includes a support plate inside a terminal; a primary PCB
and a secondary PCB supported by the support plate; a reed
of' a master antenna disposed on the secondary PCB; a first
reed and a second reed of a slave antenna disposed on the
primary PCB, respectively; and an RF coaxial cable con-
figured to connect the primary PCB and the secondary PCB.
The antenna device further comprises at least one slit formed
within a non-PCB area of the support plate. A position and
a length of the slit depend on a wavelength of a frequency
point of an antenna to be improved and an alignment
position and a feed position of the antenna in the entire
terminal.
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Disclosed is a multi-band patch antenna module, which
forms an inner radiation patch having different horizontal
and vertical lengths and an outer radiation patch spaced from
the inner radiation patch on one surface of a dielectric layer,
and transmits and receives signals of a 2.4 GHz band and a
5 GHz band. The multi-band patch antenna module dis-
closed includes the dielectric layer, the outer radiation patch
formed with an insertion hole and formed on one surface of
the dielectric layer, and the inner radiation patch inserted
into the insertion hole and formed on one surface of the
dielectric layer; and a horizontal length of the inner radiation
patch is different from a vertical length of the inner radiation
patch.
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(2015.01); GOGF 1/1698 (2013.01); HOIQ
1/243 (2013.01); GOGF 1/1656 (2013.01);
HO04B 2001/3894 (2013.01); HO4M 1/0249
(2013.01); GOGF 1/203 (2013.01); GO6F
1/1626 (2013.01); HOIQ 1/44 (2013.01);
HO4M 1/0202 (2013.01); HO4M 1/18
(2013.01)

(57) ABSTRACT

A mobile terminal includes a metal frame including a base
portion and an edge portion formed along the outer edge of
the base portion, first and second cases bonded to the front
and back sides of the metal frame so as to expose the edge
portion to the outside, first and second waterproof layers
formed between the cases and the metal frame, conductive
members that operate a radiator for antennas, together with
the edge portion, and are formed on one side of the second
case, and feeding portions for feeding the conductive mem-
bers, the feeding portions being disposed in an enclosed
space formed by the waterproof layers.
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HO1Q 1/24 (2006.01)
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CPC oo HO1Q 1/36 (2013.01); H01Q 1/243
(2013.01)
(57) ABSTRACT

The present disclosure provides a metal housing; the metal
housing includes a first edge and a second edge arranged
opposite to each other, and a third edge and a fourth edge
arranged opposite to each other. The third edge and the
fourth edge are connected between the first edge and the
second edge. A partitioning seam is provided in the metal
housing so that at least one radiating part is formed in the
metal housing. In the antenna device provided by embodi-
ments of the present disclosure, the metal housing is enabled
to be a radiator through a combination of the partitioning
seam and a radiating circuit. The present disclosure further
provides an antenna device and a mobile terminal.
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ANTENNAS IN PACKAGE (51) Int. CL
S . . H01Q 1/52 (2006.01)
Applicant: MediaTek Inc., Hsin-Chu (TW) HOIO 1/38 (2006.01)
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Appl. No.: 15/685.885 (2013.01); HOIQ 5/30 (2015.01); HO1Q 21/08
ppl. o ’ (2013.01); HOIQ 21/062 (2013.01); HO1Q
Filed: Aug. 24, 2017 21/24 (2013.01)
Prior Publication Data 7 ABSTRACT
Correction of US 2018/0069307 Al Mar. 8, 2018 A Radio Frequency (RF) device may include a plurality of
See Claim 14 antennas and one or more conductive traces configured to
’ trap a portion of energy transmitted from at least one of the
US 2018/0069307 Al Mar. 8. 2018 plurality of antennas. The one or more conductive traces are
7 sized and positioned such that undesired coupling between
s the plurality of antennas may be suppressed while maintain-
Related U.S. Application Data ing performance parameters of at least one of the plurality of
Provisional application No. 62/506,637, filed on May antennas. The plurality of antennas and the one or more
16, 2017, provisional application No. 62/384,769, conductive traces may be formed using a redistribution layer
filed on Sep. 8, 2016. coupled to a chip embedded in a molding layer.
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Publication Classification

(51) Int. CL
HO1Q 5/45 (2015.01)
HO1Q 9/04 (2006.01)
HO1Q 5/50 (2015.01)
HO1Q 1/24 (2006.01)
(52) US.CL
CPC oo HOIQ 5/45 (2015.01); H01Q 1/243
(2013.01); HOIQ 5/50 (2015.01); HOIQ
9/0407 (2013.01)
(57) ABSTRACT

An antenna structure includes a housing, four feed sources,
a first radiator, a second radiator, and a third radiator. The
housing includes a first radiating portion and a second
radiating portion. The first to third radiators are positioned in
the housing. The first radiator is spaced apart from the
second radiator. The four feed sources respectively connect
to the first radiating portion, the second radiating portion, the
first radiator, and the third radiator. The first radiating
portion activates a first operation mode and a second opera-
tion mode. The second radiating portion activates a third
operation mode. The first to third radiators activate a fourth
operation mode, a fifth operation mode, and a sixth opera-
tion mode.
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Publication Classification

(51) Int. CL
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(2006.01)
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(2013.01); GOGF 1/1698 (2013.01); HOIQ
7/00 (2013.01); HOIQ 1/2266 (2013.01);
HO1Q 9/0421 (2013.01); HOIQ 1/084
(2013.01)

(57) ABSTRACT

An electronic device including an antenna is provided. The
electronic device includes a first housing, a second housing
for rotatably combining with the first housing, at least one
hinge assembly configured to at least partially include an
electric conductor portion, the at least one hinge assembly
for rotatably coupling the second housing to the first hous-
ing, and at least one antenna device coupled to the at least
one hinge assembly, in which the at least one antenna device
includes a radiating conductor pattern and a ground patch,
and the ground patch is electrically connected to the electric
conductor portion of the at least one hinge assembly.
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(71) Applicant: Beijing Xiaomi Mobile Software Co., 9/0421 (2013.01)
Ltd., Beijing (CN)
(72) Inventor: Xiaofeng XIONG, Beijing (CN) (57) ABSTRACT

(73) Assignee: Beijing Xiaomi Mobile Software Co.,
Ltd., Beijing (CN)

(21) Appl. No.: 15/912,289

An antenna module and electronic device are provided. The
antenna module includes a metal side frame and feed
coupling stub with a long side spaced from an inner side of
the metal side frame. The feed coupling stub and a middle

(22) Filed: Mar. 5, 2018 frame are arranged in parallel between a display module and
main board. First end of the feed coupling stub is electrically
(30) Foreign Application Priority Data connected with a grounding part of the main board to form
first grounding point. The feed coupling stub is electrically
Mar. 6, 2017  (CN) coeevvecreernee 201710129121.X connected with a radiofrequency module of the main board
Publication Classificati through a contact point to form a feed point. A middle frame
ublication Classification connecting part, adjacent to second end of the feed coupling
(51) Int. CL stub, forms second grounding point. A slot is opened
H01Q 124 (2006.01) between the inner side and a side of the display module
HO01Q 9/04 (2006.01) substantially paralleled to the long side of the feed coupling
H01Q 138 (2006.01) stub.
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HO1Q 1/24 (2006.01)
(52) US.CL

[ SR HOIQ 1/243 (2013.01)
(57) ABSTRACT

The present disclosure provides an antenna device includ-
ing: a peripheral frame made of a signal shielding material
and provided with at least two micro seam bands which
partition the peripheral frame into at least two frame bodies,
the frame bodies including a first antenna, the micro seam
band having at least one micro seam; a first matching circuit
electrically coupled to the first antenna; and a first radio-
frequency receiving and emitting circuit electrically coupled
to the first matching circuit. The frame bodies further
includes a second antenna including a second matching
circuit and a second radio-frequency receiving and emitting
circuit, the second matching circuit is electrically coupled
between the second antenna and the second radio-frequency
receiving and emitting circuit, and the two radio-frequency
receiving and emitting circuits deal with different radio-
frequency signals. The micro seam band further includes a
frame strip. The present disclosure further provides a mobile
terminal.
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TELECOMMUNICATIONS CORP., The present disclosure provides an antenna device including
LT D., Dongguan (CN) a radio frequency transceiving circuit; a matching circuit
electrically coupled to the radio frequency transceiving
21)  Appl. No.: 15/974.092 circuit; and a metal housing provided with at least one
(1) Appl. No ’ micro-seam band, an edge of the metal housing including an
arc-shaped section, the at least one micro-seam including an
(22) Filed: May 8, 2018 arc-shaped part matching the arc-shaped section. The radio
frequency transceiving circuit is electrically coupled to the
L. metal housing through the matching circuit, such that the
Related U.S. Application Data metal housing is used as a radiating body of the antenna
(63) Continuation of application No. 15/749,047, filed on device. The metal housing is grounded through a grounding
Jan. 30, 2018, filed as application No. PCT/CN2017/ wire provided with an on-off switch configured to control the
077163 on Mar. 18, 2017. grounding wire. The micro-seam band includes three to
twenty arc-shaped micro-seams, a metal strip is formed
(30) Foreign Application Priority Data between the adjacent micro-seams, and the metal strip has
the same material as the metal housing. The present disclo-
Mar. 18, 2016  (CN) cccoevvveeeeeee 201610161254.0 sure further provides a mobile terminal.
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