©
L

US 20080158167A1

a2y Patent Application Publication o) Pub. No.: US 2008/0158167 A1

a9 United States

Hotelling et al.

43) Pub. Date: Jul. 3, 2008

CKET
M

A R

(54) SIMULTANEOUS SENSING ARRANGEMENT

(75) Inventors: Steven P. Hotelling, San Jose, CA
(US); John Greer Elias, Townsend,
DE (US); Kapil Vinod Sakariya,
Sunnyvale, CA (US)
Correspondence Address:
APPLE C/O MORRISON AND FOERSTER,LLP
LOS ANGELES
555 WEST FIFTH STREET SUITE 3500
LOS ANGELES, CA 90013-1024
(73) Assignee: APPLE COMPUTER, INC,,
CUPERTINO, CA (US)
(21) Appl. No.: 11/619,433
(22) Filed: Jan. 3, 2007

Publication Classification

(51) Int.CL

GOGF 3/041 (2006.01)
(CZ TR VR & R 345/173
(57) ABSTRACT

Multi-touch touch-sensing devices and methods are
described herein. The touch sensing devices can include mul-
tiple sense points, each located at a crossing of a drive line and
a sense line. In some embodiments, multiple drive lines may
be simultaneously or nearly simultaneously stimulated with
drive signals having unique characteristics, such as phase or
frequency. A sense signal can occur on each sense line that
can be related to the drive signals by an amount of touch
present at sense points corresponding to the stimulated drive
lines and the sense line. By using processing techniques based
on the unique drive signals, an amount of touch correspond-
ing to each sense point can be extracted from the sense signal.
The touch sensing methods and devices can be incorporated
into interfaces for a variety of electronic devices such as a
desktop, tablet, notebook, and handheld computers, personal
digital assistants, media players, and mobile telephones.
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