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57 ABSTRACT

An antenna device of a portable terminal including conduc-
tive components is provided. The antenna device includes a
first radiator connected to a power feeding unit of the
portable terminal and a second radiator connected to each of
the power feeding unit and a ground part of the portable
terminal. At least one of the conductive components is
connected to at least one the first radiator and the second
radiator. The conductive components may be used as a
radiator of the antenna device such that the antenna device
may be easily installed within an inner space of a miniatur-
ized and lightened portable terminal and the inner space of
the portable terminal may be efficiently used.
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An electronic device including an antenna is provided. The
electronic device includes a housing, a radio frequency (RF)
circuit located within the housing and configured to output
a first RF signal and a second RF signal, at least one
processor located within the housing and configured to
electrically connect to the RF circuit, a first radiating body
electrically connected to the RF circuit, a second radiating
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nected to the processor and the second radiating body,
wherein the at least one processor is further configured to
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signal and the second RF signal output from the RF circuit
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radiating body.
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A mobile terminal includes an external interface body, an
antenna assembly, and a first filter unit. The antenna assem-
bly includes a first antenna, a second antenna, and a diplexer.
The external interface body is disposed in an antenna
clearance area defined by the first antenna and the second
antenna. The diplexer is connected to the first antenna, the
second antenna, and a feed of a board of the mobile terminal.
The first filter unit is disposed between the first antenna and
the external interface body and is connected to a first circuit
board of the external interface body to reduce interference
from the external interface body to the antenna assembly.

15 Claims, 6 Drawing Sheets

220




US010211533B2

a2 United States Patent

Huang et al.

US 10,211,533 B2
Feb. 19, 2019

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

(54) DUAL BAND PRINTED ANTENNA (58) Field of Classification Search
) o CPC ... HO1Q 5/328; HO1Q 5/378; HO1Q 9/30;
(TW) HO1Q 1/38; HO1Q 9/0442; HO1Q 5/335;
HO1Q 9/0421
(72) Inventors: Chun-Yen Huang, Taipei (TW); I-Shu USPC 3 43?700 MS
%aei(;e"ifa(%)\e;)(TW); Hung-Ming Yu, See application file for complete search history.
56 Ref Cited
(73) Assignee: PEGATRON CORPORATION, Taipei 0 clerences T
(TW) U.S. PATENT DOCUMENTS
(*) Notice: Subject to any disclaimer, the term of this 7,663,551 B2* 2/2010 Nissinen .............. HO1Q 1/243
patent is extended or adjusted under 35 . 343/700 MS
U.S.C. 154(b) by 12 days. 9,123,990 B2 9/?815 .Ram:;;handran ...... HO1Q 1/243
ontinue
(21) Appl. No.: 15/487,445
FOREIGN PATENT DOCUMENTS
(22) Filed: Apr. 14, 2017
CN 202601846 U 12/2012
(65) Prior Publication Data EP 1401050 (él i 3/(21())04
ontinue
US 2017/0331187 Al Nov. 16, 2017 . .
Primary Examiner — Jean B Jeanglaude
(30) Foreign Application Priority Data (74) Attorney, Agent, or Firm — McClure, Qualey &
Rodack, LLP
May 10, 2016 (TW) .oevieceienee 105114435 A
57 ABSTRACT
(1) Int. Cl. A dual band printed antenna that includes a metal substrate,
Ho1Q 1/38 (2006.01) an electrically isolated supporting element and a monopole
H01Q 5/00 (2015.01) antenna element. The metal substrate includes a slot. A side
Ho1Q 9/04 (2006.01) of the isolated supporting element is formed on the metal
HOIQ 5/328 (2015.01) substrate. The monopole antenna element is formed on the
HO1Q 5/335 (2015.01) other side of the isolated supporting element and corre-
Ho1Q 1/48 .(2006'01) sponding to the position of the slot. The monopole antenna
(Continued) element includes a radiation part that includes a feed point
(52) US. CL and a ground part separated from the radiation part for a
CPC ........... HO01Q 5/328 (2015.01); H01Q 1/2291 distance. The radiation part resonates with the slot to gen-

(2013.01); HOIQ 1/38 (2013.01); HO1Q 1/48
(2013.01); HOIQ 5/335 (2015.01); HOIQ
5/378 (2015.01); HOIQ 9/0421 (2013.01):
HO1Q 9/0442 (2013.01); HOIQ 9/30
(2013.01); HOIQ 13/106 (2013.01)

erate a radiation pattern of a first frequency band. The
radiation part resonates itself to generate a radiation pattern
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An antenna structure includes a housing, a first connecting
portion, a matching unit, a second connecting portion, and a
first switching circuit. The housing defines a slot, a first gap,
and a second gap. The housing is divided into a first portion
and a second portion by the slot, the first gap, and the second
gap. The second portion is grounded. One end of the first
connecting portion electrically connected to the first portion
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portion is divided into a first radiating portion and a second
radiating portion by the first connecting portion. One end of
the second connecting portion is electrically connected to
the first radiating portion and another end of the second
connecting portion is grounded through the first switching
circuit.
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A wireless communication device is provided. The wireless
communication device includes a housing, a circuit board, a
radio frequency module and an antenna. The housing has a
frame and a back cover to define a receiving space. The
circuit board is disposed in the receiving space, and defines
a clearance area from the housing in the receiving space. The
circuit board includes a ground terminal, a first feeding
point, and a second feeding point. The antenna includes at
least one metal conductor coupled to the first feeding point
and the second feeding point, respectively, to provide a low
frequency resonant path, a first middle frequency resonant
path, a second middle frequency resonant path and a high
frequency resonant path.

11 Claims, 22 Drawing Sheets




a2 United States Patent

Lee et al.

US010218051B2

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

US 10,218,051 B2
Feb. 26, 2019

(54) ANTENNA STRUCTURE AND WIRELESS
COMMUNICATION DEVICE USING SAME

(71) Applicant: Chiun Mai Communication Systems,
Inc., New Taipei (TW)

(72) Inventors: Chih-Ho Lee, New Taipei (TW);
Tun-Yuan Tsou, New Taipei (TW);
Hsi-Chieh Chen, New Taipei (TW)

(73) Assignee: Chiun Mai Communication Systems,
Inc., New Taipei (TW)

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

patent is extended or adjusted under 35
U.S.C. 154(b) by 20 days.

(21) Appl. No.: 15/655,893

(22) Filed:  Jul 21, 2017

(65) Prior Publication Data
US 2018/0026333 Al Jan. 25, 2018
Related U.S. Application Data
(60) Provisional application No. 62/365,340, filed on Jul.

21, 2016.

(30) Foreign Application Priority Data
Jul. 14, 2017 (CN) e 2017 1 0577219

(51) Imt.CL

H01Q 124 (2006.01)

HO01Q 1/48 (2006.01)

(Continued)

(52) US. CL

CPC ....cccue. HO01Q 1242 (2013.01); HOI1Q 1243

(2013.01); HOIQ 1/48 (2013.01); HOI1Q 5/314
(2015.01); HOIQ 5/371 (2015.01); HOIQ 5/50

(2015.01); HOIQ 9/42 (2013.01); HO1Q 13/18
(2013.01); HOIQ 21/28 (2013.01)
(58) Field of Classification Search
CPC ... HO1Q 1/243; HO1Q 9/42; HO1Q 21/28;
HO1Q 5/314; HO1Q 5/50; HO1Q 13/18;
HO1Q 1/242; HO1Q 1/48; HO1Q 5/371
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

2012/0112970 Al1* 5/2012 Caballero .............. HO1Q 1/243
343/702
2013/0203364 Al* 82013 Darnell .................. HO1Q 1/243
455/77

(Continued)

Primary Examiner — Jessica Han
Assistant Examiner — Jae Kim
(74) Attorney, Agent, or Firm — ScienBiziP, P.C.

(57) ABSTRACT

An antenna structure includes a metallic member, a radiating
portion, and a second matching circuit. The metallic member
includes a front frame, a backboard, and a side frame. The
side frame defines a slot. The front frame defines a first gap,
a second gap, and a fourth gap communicating with the slot
and extending across the front frame. A portion of the front
frame between the first gap and the second gap forms a first
radiating section; another portion between the second gap
and the fourth gap forms a third radiating section. The
radiating portion crosses the second gap and connects to the
first radiating section and the third radiating section; an end
of the second matching circuit electrically connects to the
radiating portion, the other end connects to a ground. A
wireless communication device using the antenna structure
is provided.
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An antenna assembly is formed in a multilayer printed
circuit board (PCB) for transceiving in a millimeter wave
(mmWave) frequency band. A ground plane is formed on at
least a portion of a planar surface of the multilayer PCB.
Two metal components are physically attached to the mul-
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more layers of the multilayer PCB. The antenna is posi-
tioned proximate to one lateral side of the multilayer PCB,
and aligned between the two metal components. Vertical
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multilayer PCB. Each vertical stub is electrically grounded
to the ground plane. The two metal components and the
vertical stubs shape beam directivity of the monopole
antenna.
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An antenna device includes two conductor surfaces at
opposing positions with a space interposed between the
conductor surfaces, a first connection conductor connecting
the two conductor surfaces galvanically at one location, and
an antenna coil arranged in proximity to the first connection
conductor. The antenna coil is arranged at a position at
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through the first connection conductor by electromagnetic
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decrease in mechanical strength, design restrictions, and a
decrease in an electric field shielding effect.
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(57) ABSTRACT

An antenna, including a first radiation part, a matching
circuit, and a feed source, where the first radiation part
includes a first radiator, a second radiator, and a capacitor
structure, a first end of the first radiator is connected to the
feed source using the matching circuit, the feed source is
connected to a grounding part, a second end of the first
radiator is connected to a first end of the second radiator
using the capacitor structure, a second end of the second
radiator is connected to the grounding part, the first radiation
part is configured to generate a first resonance frequency,
and a length of the second radiator is one-cighth of a
wavelength corresponding to the first resonance frequency
which helps to reduce an antenna length, and a volume of a
mobile terminal.
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(57) ABSTRACT

An electronic device including a multi-band antenna, a
cover, a substrate, and a conductive border member is
disclosed, where the device includes a first feed terminal
connected to a circuit of a substrate embedded in the device,
a second feed terminal connected to the circuit and insulated
from the first feed terminal, a ground disposed on the
substrate, a conductive border member continuously dis-
posed along a periphery of the electronic device, a first
antenna connected to the first feed terminal and the conduc-
tive border member, and the first antenna forming a multiple
resonance for covering a first multi-band having a plurality
of bands, a second antenna connected to the second feed
terminal and the conductive border member and the second
antenna forming a multiple resonance for covering a second
multi-band, and a bypass conductor to bypass interference
signals generated by the first antenna and the second antenna
to the ground.
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(57) ABSTRACT

An antenna system includes co-located active steering
antennas implemented in a bottom portion of a wireless
communication device designed for positioning near a user’s
mouth or chin. The co-located active steering antennas are
each configured to steer a radiation pattern of the respective
antenna, and can be further configured for active band
switching and/or active impedance matching. These co-
located active steering antennas can be used independently,
or in a multi-input multi-output (MIMO) configuration. In
addition, the antenna system is capable of antenna unit
selectivity, which includes the ability to select one of the
co-located antennas with the lowest head and hand loss for
use, while disabling the antenna with the highest loss
attributed to hand/head loading.
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(57) ABSTRACT

There is disclosed a multiband antenna device comprising a
conductive elongate antenna element configured for electri-
cal connection to a groundplane at a grounding point, and a
conductive elongate feeding element configured for electri-
cal connection to a radio transmitter/receiver at a feeding
point. At least a major portion of the antenna element is
configured to extend in a first direction and to double back
on itself in a second, substantially counter-parallel direction
forming a slot. The feeding point is adjacent to the ground-
ing point, and the feeding element is configured to extend
substantially parallel to the first and second directions of the
major portion of the antenna element. The antenna device
can operate in multiple frequency bands, and can be con-
figured on a dielectric insulating former that fits compactly
in a corner of a mobile communications handset housing.
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Disclosed is an electronic device which may provide a
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by reducing performance degradation, and can contribute to
slimness by implementing at least a portion of the patterns
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(57) ABSTRACT

An antenna structure includes a metallic member. The
metallic member includes a front frame, a backboard, and a
side frame. The side frame defines a slot. The front frame
defines a first gap and a second gap. The front frame between
the first gap and the second gap forms a radiating section.
Current enters the radiating section from the first feed
portion, the current flows through the radiating section and
towards the first gap and the first radiating portion, thus
activating radiating signals in a first frequency band; the
current flows through the radiating section and towards the
first ground portion, thus activating radiating signals in a
second frequency band; the current flows through the radi-
ating section and towards the second gap and the second
radiating portion, thus activating radiation signals in a third
different frequency band. A wireless communication device
using the antenna structure is provided.
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A WIFI & GPS antenna applied to a mobile terminal with a
metallic body. The metallic body includes a metallic body
part and a receiving zone located above the metallic body
part. The WIFI & GPS antenna includes a feeding point and
a ground point each disposed on the metallic body part, and
a capacitive tuning component connected to a top edge of the
receiving zone, and connected to the feeding point in series.
The receiving zone includes a component zone and an
antenna zone. The feeding point, the ground point, and the
capacitive tuning component are disposed in the antenna
zone. A part of the top edge of the receiving zone operates
as a radiator for the WIFI & GPS antenna.
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antenna radiator includes a main radiator and an auxiliary
radiator; the main radiator includes a first main radiator
which forms, together with the metal back cover, a first main
gap, a second main radiator extending from the first main
radiator and forms, together with the metal back cover, a
second main gap, and a first fracture separating the first main
radiator into two parts; the auxiliary radiator includes a first
auxiliary radiator which forms, together with the metal back
cover, a first auxiliary gap, a second auxiliary radiator
extending from the first auxiliary radiator and forms,
together with the metal back cover, a second auxiliary gap,
and a second fracture separating the first auxiliary radiator
into two patts.
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(57) ABSTRACT

The present disclosure discloses a WIFI antenna device, the
WIFI 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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