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enhance cell phone coverage within a building, or for signals
intelligence collection (SIGINT). Includes a log-spiral slot
antenna with feed-point configured to transfer energy to/from
the antenna. Includes an energy absorbent backing and an
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siding and wherein the feed-point overlaps the cavity.
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feeding points that allow the antenna to operate as a number
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high-speed communication by increasing communication

capacity.
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A dual-band antenna includes a ground plane, a loop antenna,
and a monopole antenna. The loop antenna is connected to the
ground plane, and has a radiator that forms a loop. The radia-
tor has a first end and a second end adjacent to the first end,
and is capable of resonating at a first frequency band. The
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antenna and the monopole antenna. A ground point is dis-
posed at the radiator of the loop antenna proximate to the
second end of the radiator.
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A multi-band antenna apparatus using a multiple frequency
band is provided. The apparatus includes a substrate body
formed in a flat plate structure having a preset thickness and
in which at least one dielectric plate is stacked, a power
supply line, disposed at the substrate body and connected to
an external power source, for forming an electromagnetic
field when power is supplied from the external power source,
a radiation line, separated from the power supply line using
the dielectric plate as the boundary in the substrate body, for
forming an overlapping area overlapped with the power sup-
ply line along one axis through at least a portion, and for
resonating in a frequency band determined according to the
overlapping area when the electromagnetic field is formed,
and a ground plate disposed in at least one an upper ground
area and a lower ground area of the substrate body, for
grounding the radiation line by contacting with the radiation
line.
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decorative film having an antenna pattern formed thereon, a
protective coating covering the antenna pattern, and a sub-
strate moldingly attached to the decorative film and the pro-
tective coating. The antenna pattern is a conductive ink coat-
ing. The antenna pattern and the protective coating are
sandwiched between the decorative film and the substrate.
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Provided is a portable communication device, specifically a
portable wireless device which is thin while maintaining
excellent reception sensitivity even when the device is laid on
a metal top panel. As such device (100), a foldable portable
cellular phone (100) is provided with a battery box (117)
opened on the side of a rear surface (115), and a circuit board
(121) having an antenna power feed point (124) is arranged
inside a lower case (114). The battery box (117) is covered
with a battery cover section (140) removably attached to the
lower case (114). The battery cover section (140) is formed of
amember having conductivity, and attached to the lower case
(114) by having contact point members (151, 152) in between
for carrying a current to a reinforcing conductive plate (125)
which is to be a GND layer of the circuit board (121). The
battery cover section (140) attached to the lower case (114) is
electrically connected to the reinforcing conductive plate
(125) by making the battery cover section abut to contact
point members (151, 152).
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receive/transmit high-gain directional antenna. The driver
portion and the first reflector of the antenna are formed within
a metal layer of a PWB. A plurality of sets of reflector plates
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the received power and thus increases the operating range of
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wireless data transmission throughput. This antenna is appli-
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16 Claims, 12 Drawing Sheets

&
&

@

&
&
o

'

Ve 3-2

L,
o

Acrobat 3Z{f




12)

United States Patent

Tiscareno et al.

US008207906B2

US 8,207,906 B2
Jun. 26, 2012

(10) Patent No.:
@5) Date of Patent:

(54)

(75)

(73)

")

1
(22)

(65)

(60)

(51)

(52)
(58)

(56)

ANTENNA INSERT

Inventors: Victor M. Tiscareno, Issaquah, WA
(US); John G. Tang, San Carlos, CA
(US); Stephen P. Zadesky, Portola
Valley, CA (US)

Assignee: Apple Inc., Cupertino, CA (US)

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

U.S.C. 154(b) by 629 days.

Appl. No.: 11/970,504

Filed: Jan. 7,2008

Prior Publication Data

US 2008/0165066 A1l Jul. 10, 2008

Related U.S. Application Data

Provisional application No. 60/884,014, filed on Jan.
8,2007.

Int. CL.

H01Q 1/50 (2006.01)

US.CL e 343/906

Field of Classification Search .............. 455/89-90;
343/702, 700 MS, 841, 895, 905-906

See application file for complete search history.

References Cited

U.S. PATENT DOCUMENTS

3,191,122 A *  6/1965
D328,277 S 7/1992
D336,631 S 6/1993
5,233,281 A 8/1993
5,239,669 A *  8/1993
A
A

Hussey
Leman et al.
Ivester

Chiang et al.
Mason et al. ...
Faude et al.
Chen

5,280,229 1/1994
5,357,185 10/1994

5,668,561 A 9/1997 Perrotta et al.
D388,764 S 1/1998 Bartling et al.
5,898,290 A 4/1999 Beard et al.
D409,987 S 5/1999 Okumura
D411,166 S 6/1999 Uemura et al.
5,920,293 A 7/1999 Perrotta et al.
5,926,005 A 7/1999 Holcomb
D416,536 S 11/1999 Ross et al.
D419,160 S 1/2000 Davidson et al.
6,042,414 A 3/2000 Kunert
D422,556 S 4/2000 Okura et al.
D427,970 S 7/2000 Sage
(Continued)

FOREIGN PATENT DOCUMENTS
EP 0766339 A2 4/1997
(Continued)

OTHER PUBLICATIONS

Hughes, Judie, “Atech Flash Technology iDuo iPod Dock and Card
Reader,” Gadgeteer Hands on Review, 9 pages, Nov. 17, 2005.

(Continued)

Primary Examiner — Huedung Mancuso
(74) Attorney, Agent, or Firm — Kilpatrick Townsend &
Stockton LLP

7 ABSTRACT

Circuits, methods, and apparatus for adapters and docking
stations that include one or more of the following: reradiating
antennas to enhance wireless signal integrity, inductive
charging circuits, and wireless or optical data links. The
adapters may be inserts for use in a docking station, adapters
for a cable connection, or other type of device. One example
provides an adapter that includes a reradiating antenna. In
other examples, passive coupling is used to charge a recharge-
able battery in the handheld device. Other examples include
wireless or optical circuits for faster data transmission.

13 Claims, 15 Drawing Sheets

L—T02A

e
= Aok

Acrobat X



US008208870B2

a2 United States Patent (10) Patent No.: US 8,208,870 B2
Chuang et al. @5) Date of Patent: Jun. 26, 2012
(54) HAND-HELD WIRELESS COMMUNICATION 6,420,476 B1* 7/2002 Yamadaetal. ... .. 524/575
DEVICE WITH CERAMIC SCREWS 6,501,945 B1* 12/2002 Chien ......... 455/296
6,538,536 B1* 3/2003 Seely et al. 333/235
%
(79 s Cone Chng S 1 e R
Chi-Chieh Chan, Shindian (TW) 2002/0149539 Al* 10/2002 Noro et al. .. 343/895
2003/0023417 Al* 1/2003 Chen et al. ... 703/3
(73) Assignee; HTC Corporation’ Taoyuan County 2003/0174029 Al* 9/2003 Baier et al. ... 333/193
(TW) 2004/0066334 Al* 4/2004 Fangetal. 343/700 MS
2004/0102229 Al* 5/2004 Hutchison ... 455/575.1
. . . . . 2004/0102230 A1* 5/2004 Nuovo ... 455/575.1
(*) Notice: Subject. to any dlsclalmer,' the term of this 2005/0026660 Al* 2/2005 Park et al. 455/575.5
patent is extended or adjusted under 35 2005/0107137 Al*  5/2005 Byun et al. 455/575.1
U.S.C. 154(b) by 1226 days. 2006/0061552 Al*  3/2006 Santos et al. .. 345/168
2007/0102733 Al* 5/2007 Zhouetal. ...... .. 257/248
(1) Appl. No.: 11/345,496 FOREIGN PATENT DOCUMENTS
iled: CN 1493179 A 4/2004
(22) Filed:  Feb.2,2006 CN 2694511 Y 4/2005
. . e Jp 2001331768 * 11/2001
(65) Prior Publication Data P 2002-185590 6/2002
US 2006/0234788 Al Oct. 19, 2006 OTHER PUBLICATIONS
(30) Foreign Application Priority Data Uchimura, Hiroshi et al., “Development of a Laminated Waveguide™,
1998, IEEE Transactions on Microwave Theory and Techniques, vol.
Apr. 14,2005 (TW) oo 94111891 A 46, No. 12, Dec. 1998, pp. 2438-2443.*
(51) Int.Cl (Continued)
HO04M 1/00 (2006.01) Primary Examiner — Edward Urban
(52) US.CL ..eeeeeee 455/90.3; 455/575.5; 455/575.1; Assistant Examiner — Ganiyu Hanidu
455/296; 343/702; 343/700; 343/895; 333333//21395; (74) Attorney, Agent, or Firm — Rabin & Berdo, P.C.
(58) Field of Classification Search .... ... 455/90.3, 57 ABSTRACT
455/575.1, 5753, 575.5, 575.8, 575.2, 550.1; A wireless communication device having an antenna area
343/895, 702, 700; 361/814 includes at least a first component, a second component and a
See application file for complete search history. connector. The connector is made of ceramic material and is
. disposed in the antenna area for fixing and connecting the first
(56) References Cited component and the second component so as to avoid interfer-
US. PATENT DOCUMENTS ence with the antenna. Adoptl.ng 'the ceramic connecters
enables the wireless communication device to have the
‘5‘382 é g 2 : 3; }ggg E?-mas}lliro 41411/ 1/6461 ; advantages of good locking performance, good antennal
5778445 A * 3/1998 N[llir:_tk:m ol ' 42§ 13 transmission efficiency and elegant appearance simulta-
5005475 A * 5/1999 Annamaa ... . 343/895 neously and to provide an electrostatic shielding function.
5,982,881 A * 11/1999 Mischenko 379/433.11
6,031,494 A * 2/2000 Okabe et al. ... 343/702 20 Claims, 3 Drawing Sheets

47

e
= Aok

Acrobat X



a2 United States Patent

Wong et al.

US008208980B2

US 8,208,980 B2
Jun. 26, 2012

(10) Patent No.:
@5) Date of Patent:

(54)

(75)

(73)

&)

ey

(22)

(65)

(60)

(51)
(52)

(58)

RADIATION REDIRECTING EXTERNAL
CASE FOR PORTABLE COMMUNICATION
DEVICE AND ANTENNA EMBEDDED IN
BATTERY OF PORTABLE COMMUNICATION
DEVICE

Inventors: Alfred Y. Wong, Los Angeles, CA (US);
Robert Moreno, Acton, CA (US); Karl
Richard Shields, North Hills, CA (US);
Rong Wang, Sherman Oaks, CA (US)

Assignee: Pong Research Corporation, Leesbug,
VA (US)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 259 days.

Appl. No.: 12/614,132

Filed: Nov. 6, 2009

Prior Publication Data
US 2010/0113111 Al May 6, 2010

Related U.S. Application Data

Provisional application No. 61/112,141, filed on Nov.
6, 2008, provisional application No. 61/158,551, filed
on Mar. 9, 2009.

Int. CI.
H04Q 7/32 (2006.01)
US.CL oo 455/575.5; 455/575.1; 455/550.1;

455/67.11; 455/90.3; 455/553.1; 343/702
Field of Classification Search 455/575.5,
455/575.1, 550.1, 552.1, 553.1, 422.1, 403,
455/445, 67.11,426.1,426.2,41.1,41.2,
455/90.3; 343/702
See application file for complete search history.

back of phone

(56) References Cited
U.S. PATENT DOCUMENTS
5,278,571 A 1/1994 Helfrick
5,338,896 A 8/1994 Danforth
5,550,552 A 8/1996 Oxley
5,711,014 A 1/1998 Crowley et al.
(Continued)
FOREIGN PATENT DOCUMENTS
EP 1292042 A2 3/2003
(Continued)
OTHER PUBLICATIONS

Office Action for U.S. Appl. No. 12/724,290, mailed Nov. 9, 2011.
(Continued)

Primary Examiner — Keith Ferguson

(57) ABSTRACT

An advanced antenna or set of antennae for a wireless device
is provided by embedding the antennae into the battery case
or generally the largest surface area of a wireless phone. The
antenna connections are made through the battery’s connec-
tions to the wireless device. The antenna design can be com-
pact and located in any area of the battery. The antenna design
can be thin and flat, located at the back surface of the battery
or the large rear surface of a wireless phone, facing away from
the user. An RF shielding device can be embedded into the
battery and configured in relation to the antenna such that the
RF field intensity and the consequent specific absorption rate
for the user is lowered while the outgoing signals of the
wireless device remain fully adequate for the function of the
wireless device. This feature is preserved for a multi-band
operation because a digital phase shifter is used between two
radiating antennae. An external case is used as a complement
to the wireless phone to provide additional antennae, power
and capability.
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