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(57) ABSTRACT

An antenna system is provided. The antenna system has a
system grounding unit, a metal frame and a main board. The
metal frame is spaced apart from the system grounding unit
to form a clearance zone. The metal frame is a first radiator.
The antenna system further has a second radiator, a switch,
a capacitor and a main matching circuit. The second radiator
is located in the clearance zone. The main board has a
feeding point. The metal frame has a first connecting part
and a second connecting part. An end of the capacitor is
connected to the second radiator, and another end of the
capacitor is connected to the main matching circuit. The
second radiator is connected to the main board via the

switch.
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57 ABSTRACT

The present invention provides an antenna module and a
mobile terminal. The mobile terminal comprises a back
cover, a main board, a plastic back shell, and a USB
interface, the antenna module comprises a radiator struc-
tured on a surface of the plastic back shell facing the back
cover and a feeding point and a grounding point disposed on
the main board, the antenna module further comprises a
matching network, a first tuning switch, a second tuning
switch and a third tuning switch, the surface of the plastic
back shell facing the back cover includes a first structuring
region for structuring the radiator and a second region other
than the first structuring region, the radiator completely
covers the first structuring region, and the orthographic
projections of the radiator and the USB interface on the main
board do not overlap each other.
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(57) ABSTRACT

The present disclosure provides an electronic apparatus
including a main body, a sliding seat, a middle frame and
four first antenna radiators. The main body may have a
receiving space defined therein. An opening may be formed
in the main body to communicate with the receiving space
such that the receiving space can be communicated outside
via the opening. The sliding seat may be received in the
receiving space and movably connected to the main body
such that the sliding seat can have a capability of being
moved out from or retracted into the receiving space via the
opening. The middle frame may be received in the receiving
space. Four first antenna radiators may be disposed on the
middle frame and the sliding seat respectively. The four first
antenna radiators may have a capability of operating at a first
frequency band.
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According to one embodiment, a chip antenna comprises a
first electrode, a second electrode spaced from the first
electrode, a first antenna conductor connected to the first
electrode and the second electrode, and a second antenna
conductor connected to at least one of the first electrode and
the second electrode. An insulator surrounds the first elec-
trode, the second electrode, the first antenna conductor, and
the second antenna conductor.
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pared with the related art, with the antenna system provided
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An example base cover for a lower housing of a convertible
computing device includes a first metallic structure posi-
tioned in the lower housing, and a second metallic structure
electrically isolated from the first metallic structure. The
second metallic structure is positioned in the lower housing
and directly below an antenna slot defined in an upper
housing of the convertible computing device when the upper
housing is positioned over and parallel to the lower housing.
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A disclosed antenna assembly includes a first flexible circuit
having a first signal line, at least one first shielding layer, and
a first attachment region. The first attachment region
includes a first signal pad and first shielding pads disposed
around the first signal pad. The antenna assembly further
includes a second flexible circuit having a second signal line,
at least one second shielding layer, and a second attachment
region. The second attachment region includes a second
signal pad and second shielding pads disposed around the
second signal pad. The first attachment region is attached to
the second attachment region.
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(57) ABSTRACT

A low-profile wideband monopole antenna is provided. The
antenna may include a radiating element configured in a bent
monopole arrangement to provide a vertical polarization
such that an omni-directional radiating characteristic is
achieved. The radiating element may include a plurality of
slots formed at or edged from each side of the radiating
element to increase the effective current path length of the
radiating element. The antenna may include a feed and a
feeding structure extending from the radiating element to the
feed. The antenna may further include a ground plane. The
radiating element may be arranged substantially parallel to
the ground plane. The surface area of the radiating element
may be smaller than the ground plane.

14 Claims, 10 Drawing Sheets

400

Slots 410

Radiating Element
402

Feeding structure =

404

Ground Plane {
406

P hubs 412

\

Slots 410



a2 United States Patent

Fukunaga et al.

US010950950B2

US 10,950,950 B2
*Mar. 16, 2021

(10) Patent No.:
45) Date of Patent:

(54) ANTENNA
(71) Applicant: TDK CORPORATION, Tokyo (IP)

(72) Inventors: Tatsuya Fukunaga, Tokyo (JP); Yuichi
Kimura, Saitama (JP)

(73) Assignee: TDK CORPORATION, Tokyo (IP)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

This patent is subject to a terminal dis-
claimer.

(21) Appl. No.: 16/550,799

(22) Filed: Aug. 26, 2019

(65) Prior Publication Data
US 2020/0076087 Al Mar. 5, 2020

(30) Foreign Application Priority Data

Aug. 30, 2018  (JP) coooeiiciccee 2018-161918

(51) Int. CL
HO1Q 13/10
HO1Q 21/30

(52) US.CL
CPC ... HO1Q 13/106 (2013.01); HOIQ 21/30

(2013.01)

(2006.01)
(2006.01)

(58) Field of Classification Search
CPC ...... HO1Q 13/10; HO1Q 13/106; HO1Q 21/30;
HO1Q 9/0414; HO1Q 9/0464; HO1Q
5/392
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

9,673,526 B1* 6/2017 Jensen HO1Q 9/0414
10,020,560 B1* 7/2018 Chou HO1Q /1214
2006/0001574 Al*  1/2006 Petros HO1Q 9/0407
343/702

2007/0052587 Al* 3/2007 Cheng ................. HO1Q 9/0457
343/700 MS

2007/0268188 Al* 11/2007 Guha .............. HO1Q 9/0414
343/700 MS

2012/0268347 Al* 10/2012 Tatarnikov .......... HO1Q 9/0407
343/893

FOREIGN PATENT DOCUMENTS

JP 2008-172697 A
WO 2007/060782 Al

7/2008
5/2007

* cited by examiner

Primary Examiner — Thai Pham
(74) Attorney, Agent, or Firm — Oliff PLC

(57) ABSTRACT

An antenna includes a dielectric, first and second antenna
electrodes each having an annular shape, and a probe
electrode. The dielectric has first to third planes parallel to
each other in a stacking direction. The first and second
antenna electrodes are respectively disposed on the first and
second planes. The second antenna electrode is different in
size from the first antenna electrode and disposed inward
from the outer periphery of the first antenna electrode. The
probe electrode is disposed on the third plane and overlaps
the first and second antenna electrodes in plan view along
the stacking direction. The first and second antenna elec-
trodes are electrically powered via the probe electrode. The
probe electrode is remote from the first antenna electrode by
a first distance and remote from the second antenna elec-
trode by a second distance different from the first distance
along the stacking direction.
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the radiator is in a 90°-rotated U shape and includes a first
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vertical part are located on different sides of the third
horizontal part. The MIMO antenna has an ultra wideband.
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