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Gillespie et al.~ [45] Date of Patent: Aug. 6, 1996

[54] OBJECT POSITION DETECTOR WITH 5,194,862 3/1993 Edwards .................................... 341/20
EDGE MOTION FEATURE 5,327,161 7/1994 Logan et a1. ............................ 345/157

[75] Inventors: David Gillespie, Palo Alto; Timothy P.
Allen, Los Gatos; Robert J. Miller, Primary Examiner~Stephen Chin

Fremont; Federico Faggin, L03 AROS, Assistant Examiner—Kevin Kim
all Of Calif. Attorney, Agent, or Finn~D’A1essandro & Ritchie

[73] Assignec: Synaptics, Incorporated, San Jose,

Cal” [57] ABSTRACT

[21] Appl. No.: 300,630 A proximity sensor system includes a sensor matrix array
. ' having a characteristic capacitance on horizontal and verti-

[221 Filed 881” 2’ 1994 cal conductors connected to sensor pads. The capacitance
Related U.S. Application Data changes as a function of the proximity of an object or objects

to the sensor matrix. The change in capacitance of each node

[63] Continnation-in~part of. Ser. No. 300,387, Sep. 2, 1994, in both the X and Y directions of the matrix due to the

1V9h9‘gh if; fig‘g‘ggtfglln‘gah‘jtcgfiff'clggfiii:g:ifi;§fi3g% approach of an object is converted to a set of voltages in the
Scr. fqo. $953311. 1“,“. g: 1992, abandoned. X and Y directions. These voltages are processed by cir-

[51] Int Cl 5 G08C 21/00. 009G 5/00 cuitry to develop electrical signals representative of the
[52] U S- CI """""""""""""""" 178/18' 345;]74. 341/33 centroid of the profiic of the object, ie, its position in the X
[58] Field oi' S';;‘r‘c"h' """""""""" 178/18 19"341/33 and Y dimensions. Noise reduction and background level

"""""""""""""3 41 I34; 3’45[173, 174 setting techniques inherently available in the architecture are
employed.
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