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(57) ABSTRACT

An antenna structure includes a metallic member including
a front frame and a side frame. The side frame defines a slot.
The front frame defines a second gap and a third gap
communicating with the slot and extending across the front
frame. A portion of the front frame between the second gap
and the third gap forms a first radiating section. Current
enters the first radiating section from the first feed portion,
flows through the first radiating section and towards the
second gap to generate radiation signals in a first frequency
band, flows through the first radiating section and towards
the third gap to generate radiation signals in a second
frequency band, and flows through the first radiating section
and towards the second gap and the third gap to generate
radiation signals in a third frequency band. A wireless
communication device using the antenna structure is pro-
vided.
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(57) ABSTRACT

An antenna module is provided. The antenna module
includes: a first antenna electrically connected to a first
section of a metal frame of a mobile terminal, the first
antenna comprising a first feed point and a first ground point;
and a second antenna electrically connected to a second
section of the metal frame of the mobile terminal, the second
antenna comprising a second feed point and a second ground
point, wherein a slot is formed between the second section
of the metal frame and the first section of the metal frame,
and the second section of the metal frame is electrically
connected to aground point of the mobile terminal via a first
contact point.
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(57) ABSTRACT

The present disclosure relates to an antenna system and a
mobile terminal containing the same. The antenna system
includes a system ground, a metal frame surrounding the
system ground without slit and in closed circle shape, a first
radiation unit, a second radiation unit and a third radiation
unit. The system ground is electrically connected with the
metal frame; the first radiation unit comprises a tuning
switch connected with the system ground, a first metal
wiring connected with the tuning switch, and a second metal
wiring connecting the first metal wiring to the metal frame;
the second radiation unit comprises a feeding point and a
third metal wiring connected with the feeding point, and the
third metal wiring at least partially faces the first metal
wiring; the third radiation unit comprises a grounding point
connected with the system ground and a fourth metal wiring
connected with the grounding point.
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respect to a central axis between the first antenna and the
second antenna; the first antenna is formed by connecting
three sections.

14 Claims, 5 Drawing Sheets

100

AlBL  BaCt
¥, »

Antenna .
element Second
¥,

First antenna antenng
A

. Parasitic
P4 element -




a2 United States Patent

Chen et al.

US010193210B2

ao) Patent No.: US 10,193,210 B2
45) Date of Patent: Jan. 29, 2019

(54) TERMINAL DEVICE HAVING HYBRID

(71)

(72)

(73)

")

@

(22)

(65)

(1)

(52)

(58)

ANTENNA INTEGRATING WITH

CAPACITIVE PROXIMITY SENSORS

Applicant: TATWAN ANJIE ELECTRONICS
CO., LTD, Hsinchu (TW)

Inventors: Yen-Cheng Chen, Hsinchu (TW);

Yeh-Chian Lin, Hsinchu (TW)

Assignee: TATWAN ANJIE ELECTRONICS
CO., LTD., Hsinchu (TW)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 118 days.

Appl. No.: 15/392,022

Filed: Dec. 28, 2016

Prior Publication Data

US 2018/0183131 Al Jun. 28, 2018
Int. CI.

HO1Q 1/00 (2006.01)

HOIQ 1/22 (2006.01)

HO1Q 1/24 (2006.01)

HOIQ 1/48 (2006.01)

HOIQ 9/42 (2006.01)

H01Q 5/371 (2015.01)

U.S. CL.

CPC oo HO1Q 1/22 (2013.01); HOIQ 1/243

(2013.01); HOIQ 1/48 (2013.01); HO1Q 5371
(2015.01); HOIQ 9/42 (2013.01)

Field of Classification Search

CPC .. HO1Q 1/44; HO1Q 1/46; HO1Q 5/00; HO1Q
7/00; HO1Q 1/38

USPC oo 343/720, 852, 702, 866
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

2014/0333494 Al* 112014 Huang ............. HO1Q 1/002
343/720
2015/0077307 Al*  3/2015 Liou ..o HO1Q 7/00
343/861

* cited by examiner

Primary Examiner — Dameon E Levi

Assistant Examiner — Collin Dawkins

(74) Attorney, Agent, or Firm — Schmeiser, Olsen &
Watts, LLP

(57) ABSTRACT

A terminal device having hybrid antenna integrating with
capacitive proximity sensors comprises a ground, a radiator,
a first capacitance electrode and a second capacitance elec-
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radiating path and a high-frequency radiating branch. The
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electrode portion. The second shorting portion is connected
to the ground. The second electrode coupling with the
high-frequency radiating branch generates a second cou-
pling resonant mode.
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