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An electronic device is provided. The electronic device
includes a housing that includes a slit, a first antenna element
extending along a portion of the housing, a second antenna
element spaced apart from at least a portion of the first
antenna element by the slit and extends along another
portion of the housing, and a wireless communication circuit
positioned inside the housing and electrically connected to
the first antenna element. The first antenna element is
electrically connected to the second antenna element.
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Seunggil JEON, Gyeonggi-do (KR) a first housing part including a first surface and a second
. surface oppositely facing the first surface, a second housing
(21) Appl. No.: 16/060,300 part including a first surface facing the first surface of the
(22) PCT Filed: Nov. 14, 2016 first housing part .When folded in a first direction, anq a
second surface facing the second surface of the first housing
(86) PCT No.: PCT/KR2016/013100 part when folded in a second direction, and a connection part
connecting the first housing part and the second housing
§ 371 (e)(D), part; a communication circuit disposed inside the housing; a
(2) Date: Jun. 7, 2018 first antenna pattern disposed inside the first housing part; a
. L. L. second antenna pattern disposed inside the second housing
(30) Foreign Application Priority Data part; a first display exposed to the first surface of the first
housing part; a second display exposed to the first surface of
Dec. 7,2015  (KR) ccoveevencrreernnnee 10-2015-0173203 the second housing part; a first conductive member exposed
Publicati . . to the second surface of the first housing part, and electri-
ublication Classification
cally connected to the first antenna pattern; and a second
(51) Imt. CL conductive member exposed to the second surface of the
HO01Q 124 (2006.01) second housing part, and electrically connected to the sec-
HO04M 1/02 (2006.01) ond antenna pattern, wherein the communication circuit is
HO01Q 1/48 (2006.01) electrically connected to the first antenna pattern and/or the
HO01Q 21/00 (2006.01) second antenna pattern, and the first conductive member and
(52) US. CL the second conductive member can be electrically connected
CPC .......... HO01Q 17243 (2013.01); H04M 1/0216 or coupled with each other, when the housing is folded in the
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L L 57 ABSTRACT
(63) Continuation of application No. 15/118,323, filed on
Aug. 11, 2016, now Pat. No. 10,069,193, filed as
application No. PCT/CN2015/072407 on Feb. 6, An antenna and a mobile terminal with the antenna includ-
2015. ing a first radiator and a first capacitor structure. A first end
of the first radiator is electrically connected to a signal feed
(30) Foreign Application Priority Data end of a printed circuit board by means of the first capacitor
structure, and a second end of the first radiator is electrically
Feb. 12,2014  (CN) .eovveviiccnne. 201410049276.9 connected to a ground end of the printed circuit board. The
L. . . first radiator, the first capacitor structure, the signal feed end,
Publication Classification and the ground end form a first antenna, configured to
(51) Imt. CL generate a first resonance frequency. An electrical length of
H01Q 124 (2006.01) the first radiator is less than or equal to one eighth of a
H01Q 1/38 (2006.01) wavelength corresponding to the first resonance frequency.
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A loop antenna includes: a substrate; a feeding element
including a first portion and a second portion which are
provided on a first surface of the substrate, have electrical
conductivity, are fed with electric power from a feeding
point, the first portion extending from the feeding point in a
first direction, the second portion extending from the feeding
point in a second direction; and an emitting element which
has electrical conductivity, is formed in a loop shape in such
a manner that the emitting element surrounds the substrate
along a surface perpendicular to the first surface, and
includes a first end provided so as to electromagnetically
couple to the first portion on the first surface and a second
end provided so as to electromagnetically couple to the
second portion on the first surface, a gap being disposed
between the first end and the second end.
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(P) 57 ABSTRACT
(72) Inventors: Zhinong YING, Lund (SE); Thomas
BOLIN, Lund (SE)
(21) Appl. No.: 15/780,596 The present invention relates to an antenna arrangement on
a circuit board (10) extending along a length direction, L,
(22) PCT Filed: Jan. 28, 2016 and a width direction, W, the width direction being orthogo-
nal to the length direction. The antenna arrangement com-
(86) PCT No.: PCT/IB2016/050431 prising: a cell-band antenna (20); a ground plane (30)
§ 371 (©)(1), associated with the cell-band antenna; and a slit antenna (40)
(2) Date: May 31, 2018 arranged in a slit antenna portion (32) of the ground plane,
the slit antenna comprising a slit (42) in the ground plane,
Publication Classification the slit having in the width direction a slit extension extend-
(51) Int.CL ing from an in the length direction extending edge (34) of the
Ho1Q 13/16 (2006.01) ground plane, the slit extension being 50-95% of an in the
HO04Q 1/38 (2006.01) width direction extending total width of the slit atenna
HO01Q 1/48 (2006.01) portion.
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(IP); Takaaki Okada, Yokohama-shi
(P The present disclosure provides an electronic apparatus
. having an antenna unit at a body chassis. The electronic
(73)  Assignee: L.E NOVO (SINGAPORE) PTE. LTD., apparftus includes: a body chassiys; an antenna supporting
Singapore (SG) member disposed in an antenna space at a periphery of the
(21) Appl. No.: 15/699,672 body chassis, and having an upper face on which an antenna
pattern is formed, the antenna space being surrounded with
(22) Filed: Sep. 8, 2017 a dielectric cover; a shield wall for the antenna space,
including a conductive thin film covering an entire lateral
(30) Foreign Application Priority Data face of the antenna supporting member close to a center of
the body chassis, an upper antenna ground element con-
Jun. 22, 2017 (JP) e 2017122208 nected to the conductive thin film and the rear face of a
Publication Classification keyboard cover member, and a lower antenna ground ele-
ment connected to the conductive thin film and the rear face
(51) Int. CL of a bottom-face cover member. The conductive thin film,
H01Q 1722 (2006.01) the upper antenna ground element and the lower antenna
H01Q 1/52 (2006.01) ground element define the shield wall.
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(57) ABSTRACT

An antenna system, including a metal frame including a
radiation portion and a grounding portion separately
arranged, and a gap zone is defined therebetween; a main
board including a system ground, a first radio frequency
feeding end and a second radio frequency feeding end; a first
conductive member; a second conductive member; a three-
in-one antenna unit; and a diversity antenna unit; the three-
in-one antenna unit is connected with the first radio fre-
quency feeding end, and the diversity antenna unit is
electrically connected with the second radio frequency feed-
ing end; the three-in-one antenna unit and the diversity
antenna unit are connected with the radiation portion respec-
tively through the first conductive member and the second
conductive member; the radiation portion includes a first
grounding point and a second grounding point which are
connected with the system ground and arranged between the
diversity antenna unit and the three-in-one antenna unit.
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(57) ABSTRACT

The present disclosure relates to an antenna system and a
communication device. The antenna system includes a rear
housing, a metal middle frame including two side frame
portions and a bottom frame portion, a mainboard and a first
tuning switch. The bottom frame portion defines a first slit
and a second slit and includes a first, second and third
positions, a third slit communicated with the first and second
slits is defined between the rear housing and the bottom
frame portion along an extending direction of the side frame
portion. The mainboard includes a feeding point, a first
ground point and a second ground point, the feeding point
connected with the first position, the first ground point
connected with the second position, the second ground point
connected with the third position by the first tuning switch,
thereby forming a first antenna, a second antenna and a third
antenna.
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(57) ABSTRACT

A mobile terminal, including a display screen, a rear cover
facing the display screen, a metal frame, and a circuit board;
the metal frame and the circuit board are between the display
screen and the rear cover and extend along outer profile of
the rear cover. The antenna system includes at least one
antenna unit. Each antenna unit includes a first gap in the
metal frame and a second gap communicated with the first
gap; the first gap extends along perimeter of the metal frame
to form a strip-like hollow; the second gap extends from the
middle of the first gap toward the rear cover until through the
metal frame so as to divide the metal frame into a first
section and a second section; the first section and the second
section are electrically connected with the feeding point to
form a first radiator and a second radiator, respectively.
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The invention discloses a communication device and an
antenna assembly thereof. The communication device
includes a metal rim, a device metal member, and an antenna
assembly. The device metal member is disposed in the metal
rim. The antenna assembly includes an insulating substrate,
two electrical coupling portions, a feeding part, and a
feeding signal source. The insulating substrate is disposed
between the device metal member and the metal rim. The
two electrical coupling portions are disposed at two opposite
ends of the insulating substrate and electrically coupled to
the device metal member and the metal rim. The feeding part
is disposed on the insulating substrate and electrically
coupled to the metal rim, so as to form a first slot section and
a second slot section. The feed part is electrically coupled to
the metal rim. The feeding signal source is disposed on the
insulating substrate, located between the feeding part and
the device metal member, and electrically coupled to the
feeding part and the device metal member.
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(57) ABSTRACT

The present disclosure provides an antenna and an electronic
device. The antenna includes: a radiator, a feed terminal, a
capacitive circuit, a resonant circuit, and a ground terminal.
The feed terminal is electrically connected to a preset
connection point on the radiator via the capacitive circuit. A
first end of the resonant circuit is electrically connected to
the radiator, and a second end of the resonant circuit is
electrically connected to the ground terminal.
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(72)  Inventors: Shin-.Lun.g KU.O’ Kaohsiung Ci.ty A wireless communication module including a substrate, a
(TW); Shih-Chieh CHENG, Tainan first antenna, a second antenna and a resonator group is
City (TW) provided. The first antenna and the second antenna are
) disposed on the substrate. The resonator group is disposed
(21)  Appl. No.: 16/000,691 between the first antenna and the second antenna and
_ separated from the first antenna and the second antenna. The
(22)  Filed: Jun. 5, 2018 resonator group includes a first resonator and a second
. .. .. resonator. The first resonator includes a first resonant cavity,
30 Foreign Application Priority Data a first extension slot, a first conductive portion and a second
Jum. 23, 2017 (TW) oo 106120993  conductive portion. The first extension slot extends towards
a lateral surface of the substrate from the first resonant
Publication Classificati cavity. The first conductive portion and the second conduc-
ublication €assilication tive portion are located within the first resonant cavity and
(51) Int. CL separated from each other. The second resonator includes a
HO01Q 13/18 (2006.01) second resonant cavity and a second extension slot extend-
HO01Q 9/04 (2006.01) ing towards the lateral surface from the second resonant
HO01Q 3/40 (2006.01) cavity.
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(57) ABSTRACT

An antenna system includes a feeding point, an antenna
array comprising four antenna units and a power division
network comprising four power division modules, the
antenna array and the power division network are respec-
tively arranged at two opposite planes, one end of each of the
four power division modules is respectively connected with
one of the four antenna units, and the other ends of the four
power division modules are connected with each other and
are connected with the feeding point, so as to form a 5G
antenna. In the antenna system, the power division network
and the antenna array are structured as separate layers to
reduce an area of a millimeter wave array formed by the
power division network and the antenna array, so that the
cellphone can have enough space for the millimeter wave
array, thereby reducing difficulties of applying the millime-
ter wave to a mobile terminal.
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(57) ABSTRACT

A mobile communications terminal includes a metal back-
plane, a circuit board, and a metal frame. A feeding structure
is located between a first ground point and a second ground
point. A slot is located between the first ground point and the
feeding structure. The first antenna uses, as a radiator, a part
of the metal frame between the slot and the first ground
point. The second antenna uses, as a radiation slot, a gap
between the metal backplane and the part of the metal frame
between the slot and the first ground point. The third antenna
uses, as another radiation slot, a gap between the metal
backplane and a part of the metal frame between the slot and
the second ground point.
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(57) ABSTRACT

The mobile terminal having a conductive case which forms
an external appearance of a terminal body, according to the
present invention, comprises: a rear base which comprises a
first side part; and an inner case which is mounted on the
inside of the rear case and comprises a second side part,
wherein the first side part and the second side part are
electrically separated from each other, and the first side part
and the second side part comprise a first conductive member
and a second conductive member which are electrically

(51) Int. CL separated from each other. Thus, it is possible to provide
HO04M 1/02 (2006.01) various forms of antennas by using a plurality of conductive
GO6F 1/16 (2006.01) members provided on the side parts.
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57 ABSTRACT
(72) Inventors: Simon Svendsen, Aalborg (DK); Ole
Jagielski, Viborg (DK) Described is an antenna system for wireless communication.
The antenna system can include a support plane; a first
(21) Appl. No.: 15/635,906 antenna element coupled to the support plane; and a second
) antenna element coupled to the support plane and positioned
(22) Filed: Jun. 28, 2017 in balance with the first antenna. The support plane can
L. . . include a slot that is configured to create a balanced rela-
Publication Classification tionship between the first and the second antenna elements.
(51) Int. CL The system can include an electrical component connected
H01Q 122 (2006.01) across a width of the slot and configured to tune a current
H01Q 124 (2006.01) balance between the first and the second antenna elements.
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(US); Ulun Karacaoglu, San Diego,
CA (US); Manish A. Hiranandani,
Santa Clara, CA (US); Songnan Yang,
San Jose, CA (US)

Techniques for integrating a plurality of radio antennas in an
electronic device are described. An example of an electronic
device includes a display housing with a display screen and

(73) Assignee: Intel Corporation, Santa Clara, CA top bezel disposeq above .the display screen, and a plu.rality
(US) of components disposed in the top bezel. The plurality of

components include a first cellular communication antenna

(21) Appl. No.: 15/640,413 disposed on a first side of the top bezel, and a second cellular
communication antenna disposed on a second side of the top

(22) Filed: Jun. 30, 2017 bezel opposite the first side. The plurality of components

also include a first WiFi antenna disposed adjacent to the

Publication Classification second cellular communication antenna, and a second WiFi

(51) Int. CL antenna disposed adjacent to the second cellular communi-
H01Q 1722 (2006.01) cation antenna on an opposite side from the first WiFi
GO6F 1/16 (2006.01) antenna.
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(57) ABSTRACT
(21) - Appl. No.: 15/721,579 An electronic device is provided, including a display mod-
ule, an input module, a hinge module, and an antenna. The
) hinge module connects the display module and the input
(22) Filed: Sep. 29, 2017 module and has a first side and an opposite second side. The
antenna is disposed in the hinge module and is situated on
(30) Foreign Application Priority Data the first side. When the display module is rotated with
respect to the input module, the hinge module forces the
Jun. 30, 2017 (TW) oo, 106121975 antenna to move from the first side to the second side.
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(2013.01); HOIQ 21/0087 (2013.01)

(57) ABSTRACT

The disclosure relates generally to a broadband antenna
element with a reflecting cavity, which includes a metal
frame, a feeder line, a feed screw, a pillar and an insulating
sleeve. The reflecting cavity is formed by the inner concave
of the outer side of the metal frame. The reflecting cavity
includes the first wall and the second wall distributed from
bottom to top. The first wall, the pillar, the second wall and
the feeder line are arranged orderly and are connected with
the feed screw. The pillar and the feed screw are connected
by screw thread. The feed screw is connected with the
second wall through an insulating sleeve. The pillar is a good
conductor and under surface of the pillar contacts with the
first wall, and the under surface area of the pillar is larger
than the upper surface area of the pillar.
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(57) ABSTRACT

An antenna system applied in the metal back cover of a 5G
mobile terminal contains a metal back cover, a feeder line
and at least one antenna element. The metal back cover is
composed of a bottom case & a frame. The antenna element
is composed of a feed screw, a pillar, a insulating sleeve and
a reflecting cavity. The reflecting cavity is formed by the
inner concave of the outer side of the metal frame. The
reflecting cavity includes the first wall and the second wall
distributed from bottom to top. The first wall is a part of the
bottom case. The first wall, the pillar, the second wall and the
feeder line are arranged orderly and are connected with the
feed screw. The pillar and the feed screw are connected by
screw thread. The feed screw is connected with the second
wall through an insulating sleeve.
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ABSTRACT

A terminal includes a metal frame body having: a top frame
configured to receive a global positioning system (GPS)
antenna; and a middle frame provided with a slot corre-
sponding to the GPS antenna in position, wherein the top
frame and the middle frame are electrically isolated from
each other by a gap.
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(57) ABSTRACT

An electronic device includes a first body, a second body,
and a rotating shaft structure connected to the first body and
the second body. The rotating shaft structure includes a first
shaft and a second shaft arranged opposite to each other and
fixedly connected to the first body and the second body. The
rotating shaft structure further includes an antenna radiator
including a plurality of metal shafts electrically coupled to
each other and provided in an interspace between the first
shaft and the second shaft.
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57 ABSTRACT
(73) Assignee: Samsung Electronics Co., Ltd. An antenna device includes a ground member including a

plane part and a plurality of extension parts extending from
one end of the plane part in a first direction and arranged
along a second direction, a plurality of patch-type radiators
arranged on the plane part along the second direction and

(21) Appl. No.: 16/022,023

(22) Filed: Jun. 28, 2018 configured to radiate vertical polarization, and a plurality of
straight radiators spaced apart from the ground member,
(30) Foreign Application Priority Data respectively arranged to be adjacent to the plurality of
extension parts, extending in the first direction, and config-
Jun. 28, 2017 (KR) .coceevvererinnne 10-2017-0081751 ured to radiate horizontal polarization.
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Li-Chun Lee, Taipei City (TW)

Wen-Jiao Liao, Taipei City (TW);
Hao-Ju Hsieh, Taipei City (TW);
Yen-Hao Yu, Taipei City (TW);
Shih-Chia Liu, Taipei City (TW);
Liang-Che Chou, Taipei City (TW);
Li-Chun Lee, Taipei City (TW)

COMPAL ELECTRONICS, INC.,
Taipei City (TW)

16/026,075

Jul. 3, 2018

Related U.S. Application Data
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(57) ABSTRACT

A multi-band antenna including a ground portion, a first
radiation portion, a second radiation portion, a feeding
portion and a matching portion is provided. The first radia-
tion portion is disposed beside the ground portion, a first gap
is existed between the ground portion and the first radiation
portion so as to form a first slot, and the first slot has a first
open terminal located at the first gap. The second radiation
portion is connected to the first radiation portion. The
feeding portion is located between the first radiation portion
and the second radiation portion. The matching portion is
located in the first slot and connected to the first radiation
portion and the ground portion. The feeding portion excites
the first slot to generate a first resonant mode. The second

3,2017. radiation portion generates a second resonant mode.
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An antenna for a portable computer is disclosed. The
antenna includes a ground element, a first and second
radiating elements, and a driven element. The ground ele-
ment is linearly extended on a surface of a circuit substrate.
The first radiating element, which is adapted to a first
frequency band, includes a horizontal-portion pattern
extending substantially parallel to the ground element on the
surface of the circuit substrate. The driven element, which is
provided on the surface of the circuit substrate between the
ground element and the horizontal-portion pattern, supplies
electromagnetic-wave energy to the first radiating element.
The second radiating element is provided on the surface of
the circuit substrate between the ground element and the
horizontal-portion pattern. The second radiating has contact
with the driven element, and is adapted to a second fre-
quency band and a third frequency band that is higher than
the second frequency band.
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ZHANG, Shenzhen (CN); Chi LIU, (57) ABSTRACT
Shenzhen (CN) A slot antenna includes: a printed circuit board having a slot,
a first capacitor, a radio frequency signal source, a trans-
. mission line, and a ground cable. The printed circuit board
(73)  Assignee: HUAWEI TECHNOLOGIES CO., is grounded; one end of the slot is open, and the other end
LTD., Shenzhen (CN) is closed; the first capacitor and the ground cable are
disposed on the printed circuit board, the first capacitor is
(21) Appl. No.: 15/576,723 located on the open end of the slot, and is disposed on one
side of the slot; the first capacitor is connected to the radio
(22) PCT Filed: May 28, 2015 frequency signal source by using the transmission line, and
the radio frequency signal source connects the transmission
(86) PCT No.: PCT/CN2015/080123 line to the ground cable; and the radio frequency signal
- source is configured to: stimulate a feeding signal, and feed
§ 371 (c)(1), the feeding signal to the open end of the slot by using the
(2) Date: Nov. 24, 2017 first capacitor.

? 120 i
110 . 112

140 130 150




US 20190006764A1

a9y United States

a2y Patent Application Publication (o) Pub. No.: US 2019/0006764 A1l

YEN et al. 43) Pub. Date: Jan. 3, 2019
(54) MOBILE DEVICE Publication Classification
. s 51) Int. CL
(71) Applicant: érc\(;;' Incorporated, New Taipei City G HO10 13/10 (2006.01)
(TW) (52) US. CL
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Taipei City (TW); Chien-Wen CHEN, 7 ABSTRACT
New Taipei City (TW); Ching-Chi A mobile device includes a metal mechanism element, a
LIN, New Taipei City (TW) ground plane, a feeding element, a parasitic element, and a
dielectric substrate. The metal mechanism element has a
slot. The ground plane is coupled to the metal mechanism
(21) Appl. No.: 15/886,026 element. The feeding element is coupled to a signal source.
The feeding element extends across the slot. The parasitic
element is coupled to the ground plane. The parasitic ele-
(22) Filed: Feb. 1, 2018 ment extends across the slot. The ground plane, the feeding
element, and the parasitic element are disposed on the
30) Foreign Application Priority Data dielectric substrate. An antenna structure is formed by the
feeding element, the parasitic element, and the slot of the
Jun. 30, 2017 (TW) oo, 106121976 metal mechanism element.
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(22) PCT Filed: Jul. 6, 2015 first line section 41 extending in the longitudinal direction of
the slot 21, and a second line section 42 extending in an
(86) PCT No.: PCT/IP2015/069440 orthogonal direction, the second line section 42 being con-
nected to the first line section 41, and the first line section 41
§ 371 (e)(1), being arranged inside the projection region of the slot 21
(2) Date: Mar. 20, 2017 & atrang Pro) region :
One end side of the second line section 42 is connected to
(30) Foreign Application Priority Data the first line section 41, and the other end side is connected
to a high-frequency circuit. A compact slot-type antenna can
Sep. 22,2014 (IP) cooovoveeeeeeeeeeeeen 2014-192480  be devised because the first line section 41, which is the tip
portion of the stripline 40, is arranged inside the slot 21.
Publication Classification Also, the antenna can be made even smaller at the same
(51) Int.CL frequency on the basis of the new finding that forming a slit
H01Q 13/10 (2006.01) 22 that extends from the slot 21 to the side of a metal
HO01Q 13/08 (2006.01) substrate 11 reduces the resonance frequency f.
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(2013.01); HO4M 1/026 (2013.01)

(57) ABSTRACT

An electronic device is provided. The electronic device
includes a housing and a connection part. The housing
includes a first housing portion that includes a first side face,
and a second housing portion that includes a second side
face. The connection part connects the first housing portion
and the second housing portion. A first conductive member
extends along at least a portion of the first side face, a first
non-conductive member is disposed on the first side face, a
second conductive member extends along at least a portion
of the second side face, a second non-conductive member is
disposed on the second side face, and when the second
housing portion faces the first housing portion, the first
non-conductive member and the second non-conductive
member are substantially aligned.
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21) Appl. No.: 16/030,726
(1) Appl. No ’ (57) ABSTRACT
(22) Filed: Jul. 9, 2018 Electronic devices may be provided that contain wireless
communications circuitry. The wireless communications cir-
Related U.S. Application Data cuitry may include radio-frequency transceiver circuitry and
. . L first and second antennas. An electronic device may include
(63) 80?1211711 at;gﬁof appl;)cattl?\? Nlo 0 2);/0722,3810,hﬁ1§d on a housing. The first antenna may be located at an upper end
cocniinu;tion 0’ frgowlicjlt.ionol.\fo ,l 4/ 6’08 0’ 4\;; Ilicle dlsora1 of the housing and the second antenna may be located at a
Jan. 28. 2015 ngvpil Pat. No 9 206 40’1 WiliCh s a lower end of the housing. A peripheral conductive member
con.tinu,ation o’f a lication No 512/ 641 611 filed on may run around the edges of the housing and may be used
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oV 2, » ow Fat. ;NO. 8,787,502 quency transceiver circuitry may have a transmit-receive
. . . . port and a receive port. Switching circuitry may connect the
Publication Classification first antenna to the transmit-receive port and the second
nt. CL. antenna to the receiver port or may connect the first antenna
51) Int. Cl h i he fi
H01Q 124 (2006.01) to the receive port and the second antenna to the transmit-
HO04M 1/02 (2006.01) receive port.
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(57) ABSTRACT

An electronic device includes: a body; a circuit board
disposed in the body; and an antenna device mounted to one
region of the body, and having first and second antenna units
spaced apart from each other by a specific interval, in order
to transceive a radio signal at a specific frequency band,
wherein each of the first and second antenna units includes:
a dielectric substance disposed to form a gap with the circuit
board; an antenna chip disposed at the circuit board; and a
pair of feeding portions for connecting the antenna chip with
the dielectric substance.
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57 ABSTRACT
Appl. No.: 15/697,931 7
) A dipole antenna includes a substrate, a first region and a
Filed: Sep. 7, 2017 second region, which is used for frequency with wavelength
. L L. A. The substrate is flat rectangular and insulating material,
Foreign Application Priority Data which has a substrate width W which is at least 2.5 mm and
a substrate length L. The substrate width W, the substrate
Jul. 4, 2017 (TW) e 106122431 length I and the wavelength A complies with the formula:
A . . L/W=N\210%). The first region and the second region is
Publication Classification conducting material, the first region is disposed on the
Int. CL substrate and shifting to one side of the substrate, the second
HO01Q 9/06 (2006.01) region is disposed on the substrate and shifting to another
H01Q 124 (2006.01) side of the substrate. Part of the first region is disposed
HO01Q 9/04 (2006.01) adjacent to part of the second region and an adjacent region
H01Q 136 (2006.01) is formed between and a coupling effect is reduced.
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ABSTRACT

This application discloses a slot antenna and a terminal. The
slot antenna includes a ground plane, an open slot disposed
on the ground plane, a slot feeder, and a resonant circuit. The
resonant circuit effectively excites a current on a surface of
the ground plane, so that the ground plane becomes a
primary radiator, and the antenna is a secondary radiator.
Therefore, a volume of the antenna can be reduced without
affecting radiation efficiency of the antenna.
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(2015.01); HOIQ 5/392 (2015.01); HOIQ
19/005 (2013.01); HOIQ 9/0414 (2013.01);
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(57) ABSTRACT

An electronic device may be provided with wireless cir-
cuitry including first and second patch antennas. The first
patch antenna may include a first resonating element formed
over a ground plane. The second patch antenna may include
a second resonating element over the first resonating ele-
ment. A cross-shaped parasitic element may be formed over
the second resonating element. First and second feed termi-
nals may be coupled to the second resonating element. An
opening may be formed in the first resonating element. First
and second transmission lines may be coupled to the first and
second feed terminals through the opening. The cross-
shaped parasitic element may include arms that overlap the
first and second feed terminals. The first resonating element
may cover first frequencies between 10 GHz and 300 GHz
and the second resonating element may cover second fre-
quencies that are higher than the first frequencies.
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An antenna structure includes a substrate, a radiation ele-

(21) Appl. No.: 15/863,602 ment, a conducting element, a grounding element, a first
inductor, a second inductor, and a feeding element. The
(22) Filed: Jan. §, 2018 radiation element is disposed on the substrate. The radiation
element includes a first radiation portion, a second radiation
(30) Foreign Application Priority Data portion, a third radiation portion, and a feeding portion

connected between the first radiation portion, the second
radiation portion, and the third radiation portion. The con-
ducting element is disposed on the substrate. The conducting
element connects with the feeding portion. The grounding

Jul. 17, 2017 (TW) s 106123810
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(51) Int. CL element and the feeding portion are separated from each
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(57) ABSTRACT

An electronic device may include a millimeter wave antenna
having a ground plane, resonating element, feed, and para-
sitic element. The resonating element may include first,
second, and third layer of traces that are shorted together.
The second traces may be interposed between the first and
third traces and the third traces may be interposed between
the second traces and the parasitic. The third traces may have
a width that is less than the widths of the second and third
traces. The third traces and the parasitic may define a
constrained volume having an associated cavity resonance
that lies outside of a frequency band of interest. If desired,
the resonating element may include a single layer of con-
ductive traces having a grid of openings that disrupt imped-
ance in a transverse direction, thereby mitigating the trap-
ping of energy within the frequency band of interest between
the resonating element and the parasitic.
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(57) ABSTRACT

An electronic device may be provided with wireless cir-
cuitry. The wireless circuitry may include one or more
antennas. The antennas may include phased antenna arrays
each of which includes multiple antenna elements. Phased
antenna arrays may be mounted along edges of a housing for
the electronic device, behind a dielectric window such as a
dielectric logo window in the housing, in alignment with
dielectric housing portions at corners of the housing, or
elsewhere in the electronic device. A phased antenna array
may include arrays of patch antenna elements on dielectric
layers separated by a ground layer. A baseband processor
may distribute wireless signals to the phased antenna arrays
at intermediate frequencies over intermediate frequency
signal paths. Transceiver circuits at the phased antenna
arrays may include upconverters and downconverters
coupled to the intermediate frequency signal paths.
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