D
A

(IR NRTEE 1 R i A e IIIII IIIII RUINT MGt )

US0055722
United States Patent [ (111 Patent Number: 5,572,205
Caldwell et al. 451 Date of Patent: Nov. 5, 1996
[54] TOUCH CONTROL SYSTEM 4,405,918 ~ 9/1983 Wall et al. ...ocervemncenivreerenns 340/365 C
4,413,252 1171983 Tyler et al. ...overeeereceneecerraionns 341/33
[75] Inventors: David W. Caldwell; Nicholas W. jﬁgg% gﬁggj %la;lkdrello ftafl' : ---21299%572
. ,446, zukawa et al. .....coovereene .
Medendorp, both of Holland, Mich. 4495485 1/1985 Smith 241733
. 4,527,049  7/1985 Thomas et al. .ueeveeceerrerernnnens 219/449
[73] Assignee: Dc'mnelly Technology, Inc., Holland, 4,529,968  7/1985 Hilsum et al. ............ 3407365 C
Mich. 4,550,310 1071985 Yamaguchi et al, «ooevoo........ 341/33
4,561,002 12/1985 Chiu 341/33
. 4,567,470 1/1986 Yoshikawa et al. ......ceoeverennnnn.. 341/33
[21]  Appl. No.: 40,188 4,614,937 9/1986 Poujois 341/33
29 iled: . 2 4,651,133 3/1987 Ganesan et al. .......oooourerrervennne 341/33
221 Filed Mar. 29, 1993 4,665,324  5/1987 Ogino et al. ....... .. 307/126
[51] Imt. ClS HO3K 17/955 4,709,228 11/1987 Hucking et al. .....cuueunec... 340/365 E
[52] U.S. CL 2 ()3(;1/16/(?(?336411//12861,324159//146581’ (List continued on next page.)
[58] Field of Search .........ooooveeeeeerrenn 341/20, 22, 26, Primary Examiner—Jeffery Hofsass
341/33; 200/600; 345/168, 173; 331/65; Assistant Examiner—Daniel J. Wu
361/181; 291/451, 464 Attorney, Agent, or Firm—Van Dyke, Gardner, Linn &
Burkhart, LLP
[56] References Cited

OCKET
R M

A

U.S. PATENT DOCUMENTS

3,846,791 1171974 FOSET weevrerrerrrerrreeremrivninnnes 340/365 C
3,971,013 7/1976 Challoner et al. .....cccoerverrecnnee 3407337
3,974,472 8/1976 Gould et al. .....ceeeeereeverrrrnnenne 341/33
4,056,699 11/1977 Jordan 341/33
4,090,092 5/1978 Serrano ....c.o..coeoeereverercenninne 307/116
4,119,864 10/1978 Petrizio

4,123,631 10/1978 Lewis

4,136,291  1/1979 Waldron .......cccorreereeerrrsrnne. 307/308
4,145,748  3/1979 Eichelberger et al. ........uuu.... 364/862
4,159,473  6/1979 Senk 340/565
4,161,766  7/1979 Castleberry et al. ................ 3617281
4,175,239 11/1979 Sandler ........oevemvirecenecsenne 307/116
4,203,280 5/1980 Ziegler et al. .....oocermreeererrrnaes 368/187
4,211,915 7/1980 Miller et al. ouceerreceerrecencrenenes 371/15

4,237,421 12/1980 Waldron ......ceeeeereeemrersnmncen. 307/116
4,246,533  1/1981 Chiang ........
4,263,659 4/1981 Hirata et al. ........
4,290,052  9/1981 Eichelberger et al.
4,291,303  9/1981 Cutler et al. ........... ... 341/33

[57] ABSTRACT

A touch control system that is responsive to a user input
selection includes an electrically non-conducting substrate,
such as glass ceramic, and at least one capacitive-responsive
touch pad on the substrate. A source signal having a primary
frequency that is greater than 150 kHz, and preferably in the
range of between 150 kHz and 500 kHz, is applied to one
portion of the touch pad. The touch pad couples the electrical
signal to another portion of the touch pad in order to develop
a detection signal, which is decoded in order to determine
the presence of the capacitance of a user. The decoder
preferably includes a peak detector composed of a low gain
circuit in order to avoid distortion of the detection signal.
Greatly improved performance in the presence of liquids,
such as water, on the touch pad is provided. This is espe-
cially useful when the touch pad is applied to a horizontal
surface, such as a cook top, upon which liquid spills may
occur. A display is juxtaposed with the glass ceramic sub-
strate and an optical correction material is provided between
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