US 20070229464A1

a9 United States
a2y Patent Application Publication (o) Pub. No.: US 2007/0229464 A1l

Hotelling et al. 43) Pub. Date: Oct. 4, 2007
(54) FORCE IMAGING INPUT DEVICE AND Publication Classification
SYSTEM (51) Int. CL
5 . GO6F 3/041 (2006.01)
(75) Tnventors: (S[tJeSV)eI;SP: Hoglllllngs San lose, CA (52) USe €L oo 345/173
; Brian Q. Huppi, San Francisco,
CA (US) 57 ABSTRACT
A force imaging touch pad includes first and second sets of
Correspondence Address: conductive traces separated by a spring membrane. When a
WONG, CABELLO, LUTSCH, RUTHERFORD force is applied, the spring membrane deforms moving the
& BRUCCULERI LLP two sets of traces closer together. The resulting change in
20333 SH 249 mutual capacitance is used to generate an image indicative
SUITE 600 of the amount or intensity of the applied force. A combined
HOUSTON, TX 77070 (US) location and force imaging touch pad includes two sets of
drive traces, one set of sense traces and a spring membrane.
(73) Assignee: Apple Computer, Inc., Cupertino, CA In operation, one of the drive traces is used in combination
(US) with the set of sense traces to generate an image of where
one or more objects touch the touch pad. The second set of
(21) Appl. No.: 11/278,080 drive traces is used in combination with the sense traces and
spring membrane to generate an image of the applied force’s
(22) Filed: Mar. 30, 2006 strength or intensity.
TOUCH PAD
600
COSMETIC LAYER 605
610
2l N Ve

625

635

640

645

i
7 0 00

655 655 '

655

BASE 665




