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(57) ABSTRACT

A chip component with dielectric substrate and plurality of
radiating antenna elements on the surface thereof. In one
embodiment, two (2) substantially symmetric elements are
used, each covering an opposite head and upper surface por-
tion of the device. The surface between the elements com-
prises a slot. The chip is mounted on a circuit board (e.g.,
PCB) whose conductor pattern is part of the antenna. No
ground plane is used under the chip or its sides to a certain
distance. One of the antenna elements is coupled to the feed
conductor on the PCB and to the ground plane, while the
parasitic element is coupled only to the ground plane. The
parasitic element is fed through coupling over the slot, and
both elements resonate at the operating frequency. The
antenna can be tuned and matched without discrete compo-
nents, is substantially omni-directional, and has low substrate
losses due to simple field image.
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The present invention is related to a coupled-fed multi-band
loop antenna. The antenna comprises a dielectric substrate, a
ground plane located on the dielectric substrate and has a
grounding point, a radiating portion which comprise a sup-
porter, a coupling trip and a loop strip, and a matching circuit.
The coupling strip and loop strip are both located on the
supporter, with the coupling strip surrounded by the loop
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paralleling with the coupling loop, a second end and a short-
ing point near the second end and electrically connected to the
grounding point on the ground plane. The matching circuit is
on the dielectric substrate. One terminal of the matching
circuit is connected to the coupling strip, and the other is
connected to a signal source.
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(57) ABSTRACT

The present invention relates to a portable communication
device and an antenna unit. The device includes a display
having a display surface, a transparent non-conductive dis-
play window covering the display surface of the display, and
an antenna having at least one antenna element, wherein the
antenna element is provided as a transparent conductive layer
provided on the display cover. With this antenna solution
space is freed inside the device for use for other units or for
further size reductions. Light passing through the window is
furthermore not blocked.

11 Claims, 2 Drawing Sheets

14

1 8 YLLILIL I LI PA 2L PIAAI IS 1097111
L rrrrerrr—
T e e T e T TN e TR LS TRV AN VAT

20

16



US007986273B2

a2 United States Patent (10) Patent No.: US 7,986,273 B2
Tang 45) Date of Patent: Jul. 26, 2011
(54) MULTI-BAND MONOPOLE ANTENNA WITH 6,882,318 B2* 4/2005 Nevermann .................. 343/702
IMPROVED HAC PERFORMANCE 7,405,701 B2~ 7/2008 Ozkar
ML My S0 R - 000
(75) Inventor: Chia-Lun Tang, Pa-Te (TW) 20080231518 AL+ 512008 Testoum 3/700 MS
(73) Assignee: Auden Techno Corp., Tao-Yuan Hsien * cited by examiner
(TW) Primary Examiner — Huedung Mancuso
(*) Notice:  Subject to any disclaimer, the term of this (74) Attorney, Agent, or Firm — Rosenberg, Klein & Lee
patent is extended or adjusted under 35
U.S.C. 154(b) by 367 days. 67 ABSTRACT
A multi-band monopole antenna includes a first metal radia-
(21)  Appl. No.: 12/289,557 tor and a second metal radiator extending in a same direction
) and arranged in parallel for exciting a high frequency band,
(22) Filed: Oct. 30, 2008 and a detoured wire pattern connected between the feed end
. L. ofthe first metal radiator and the connection end of the second
(65) Prior Publication Data metal radiator for exciting a low frequency band. The
US 2010/0109953 A1l May 6, 2010 detoured wire pattern has a, circuit path length longer than
one half of the high frequency band A/2 so that the phase
(51) Int.Cl difference on current between the feed end of the first metal
HO01Q 1/38 (2006.01) radiator and the connection end of the second metal radiator
(52) USeCle oo 343/700 MS s about m(180-degrees); the electric fields generated at the
(58) Field of Classification Search ........... 343/700 MS, lower sides of the first metal radiator and the second metal
343/702. 715. 846, 833-834 radiator have approximately the same size but reversed
See application file for complete ;earcfl his{ory. phases and the magnetic fields have the same characteristics;
when the reversed phases of electromagnetic waves excited
(56) References Cited by the first and second metal radiators reach the HAC test

U.S. PATENT DOCUMENTS

5714937 A * 2/1998 Campana, Jr. ........... 340/573.1
6,340,952 B1* 1/2002 Tsai et al. .. 343/741
6,876,329 B2* 4/2005 Milosavljevic

........ 343/700 MS

surface, they cause a destructive interference, thereby
improving hearing aid compatibility performance of the
multi-band monopole antenna.

7 Claims, 11 Drawing Sheets



US007986274B2

a2 United States Patent (10) Patent No.: US 7,986,274 B2
Yang et al. 45) Date of Patent: Jul. 26, 2011
(54) MULTI-BAND ANTENNA (56) References Cited

(75) Inventors: Wen-Chieh Yang, Taipei Hsien (TW); U.S. PATENT DOCUMENTS

Kai Shih, Taipei Hsien (TW); Yu-Yuan 2006/0082506 AL*  4/2006 343/700 MS
P s 2009/0146906 AL*  6/2009 setal. .. 343/906
Wau, Taipei Hsien (TW) 2000/0174611 AL* 7/2009 Schiub et al. ... | 343/702

2010/0149069 Al*  6/2010 Kim
(73) Assignee: Cheng Uei Precision Industry Co., * cited by examiner

Litd., Taipei Hsien (TW
L P (W) Primary Examiner — HoangAnh T Le
(74) Attorney, Agent, or Firm — WPAT, P.C.; Anthony King

343/904

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

patent is extended or adjusted under 35 (57) ABSTRACT
U.S.C. 154(b) by 373 days. A multi-band antenna includes a ground portion, a radiating
element spaced from the ground portion, a tuning conductor
(21) Appl. No.: 12/398,371 extending from the radiating element and parallel to the

ground portion to form a gap therebetween, a short-circuit
conductor interconnecting the ground portion and the radiat-

(22) Filed: Mar. 5, 2009 ing element, and a feed point disposed at the radiating ele-
ment and adjacent to the short-circuit conductor. The radiat-
(65) Prior Publication Data ing element, the short-circuit conductor and the feed point

function as a first inverted-F antenna obtaining a first high
frequency band, and a second inverted-F antenna obtaining a
low frequency band and a second high frequency band higher

US 2010/0225551 Al Sep. 9, 2010

(51) Int.Cl than the first high frequency band. The ground portion and the
HO1Q 1738 (2006.01) tuning conductor cause a capacitance effect to shift the sec-
. ond high frequency band to be close to the first requenc
(52) US.Cl oo, 343/700 MS; 343/702 d high frequency band to be cl he firsthigh frequency
(58) Field of Classification Search 343/343 band. It can cover various wireless communication frequency
343/702, 846 Pands:
See application file for complete search history. 20 Claims, 5 Drawing Sheets
%,
40 48
4
23 s
21
7
2

[

22 6




US007986275B2

a2 United States Patent (10) Patent No.: US 7,986,275 B2
Huang et al. 45) Date of Patent: Jul. 26, 2011
(54) DUAL-BAND ANTENNA (58) Field of Classification Search ........... 343/700 MS,

(75) Inventors: Chih-Yung Huang, Taichung County
(TW); Kuo-Chang Lo, Miaoli County
(TW)

(73) Assignee: Arcadyan Technology Corporation,
Hsinchu (TW)

(*) Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35

U.S.C. 154(b) by 379 days.

(21) Appl. No.: 12/413,871

(22) Filed: Mar. 30, 2009
(65) Prior Publication Data
US 2010/0045564 A1 Feb. 25,2010
(30) Foreign Application Priority Data
Aug. 22,2008  (TW) .o 97132124 A
Oct. 28,2008  (TW) oo 97141319 A
(51) Int.ClL
HO01Q 1/38 (2006.01)
(52) US.CL ... 343/700 MS; 343/702; 343/346

343/702, 846
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

7,586,448 B2*  9/2009 Wei
2008/0191957 Al* 82008 Chang

* cited by examiner

343/702
. 343/845

Primary Examiner — Hoang V Nguyen
(74) Attorney, Agent, or Firm — Tim Tingkang Xia; Morris,
Manning & Martin, LLP

(57) ABSTRACT

The present invention discloses a dual-band antenna inte-
grated with GSM wireless communication apparatuses, com-
prising: a first radiation unit; a first connecting portion; a
second radiation unit; a second connecting portion; a ground-
ing unit; a grounding extension unit; a signal feed-in terminal;
and a signal grounding terminal. Therefore, the dual-band
antenna integrated with GSM wireless communication appa-
ratuses of the present invention has a broad effective operat-
ing band to significantly enhance the transceiving perfor-
mance.
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57) ABSTRACT

A slot antenna positioned on a substrate includes a grounding
portion, a radiating portion, and a feeding portion. The
grounding portion is positioned on the substrate. The radiat-
ing portion is parallel to the grounding portion and shaped
like an irregular octagon. The radiating portion includes an
irregular slot that is defined substantially in the center of the
irregular octagon. The feeding portion electrically connects
the radiating portion to the grounding portion for feeding
electromagnetic signals.
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