United States Patent 19

O 0 00 R O

US005356756A
(11 Patent Number: 5,356,756

Cavicchi et al. 451 Date of Patent: Oct. 18, 1994
[54] APPLICATION OF MICROSUBSTRATES ' 5,019,885 5/1991 Yagawara etal .c..coeeocrceeene 73/23.4
FOR MATERIALS PROCESSING 5,050,091 9/1991 Rubint ..ooocormeeeee, ... 364/488
. 5,071,770 12/1991 Kolesar, Jr. ..... ... 436/151
[75] Inventors: Richard Cavicchi, Washington 5,075,250 12/1991 Hawkins et al. .........covvmeerenees 437/52
Grove; Stephen Semancik, Mt. Airy; 5,131,954 7/1992 Vogeli et al. .cevcrvvcrnnnnes 136/244
John S. Suehle, Westminster;
Michael Gaitan, Gaithersburg, all of FOREIGN PATENT DOCUMENTS
Md. 0285833 10/1988 European Pat. Off. .
. . 1218211 1/1971 United Kingdom ......ceceuvunrene 427/96
[73] Assignee: The United States of America as
represented by the Secretary of OTHER PUBLICATIONS
Commerce, Washington, D.C. “A Planar Integrated Chlorinated Hydrocarbon Gas
[21] Appl. No.: 965,943 Sensor on a Silicon Substrate”, D. Keyvani et al; Sen-
) sors and Actuators, B. 5 (1991) pp. 199-203.
[22] Filed: Oct. 26, 1992 (List continued on next page.)
51 e CL5 et C23C 16/00
[>11 Int C1 ) 16/ . Primary Examiner—Shrive Beck
[52] U.S. CL 430/315; 427/8; : . Vi
427/10; 427/96; 427/126.3; 427/255; 427/282;  Assistant Examiner—Vi Duong Dang y
427/376.2; 204/192.12 Attorney, Agent, or Firm—Michael S. Gzybows
{58] Field of Search ................ 427/96, 126.3, 10, 255, . [57] ABSTRACT
427/282, 3762, 8 204/192.12; 430/315 Arrays of microfabricated hotplates have been used as -
[56] References Cited substrate arrays for materials processing on a micro-
U.S. PATENT DOCUMENTS scopic scale. Properties of individual elements @ixels)
of the array, such as temperature and voltage bias, are
3,509,431 4/1970 Ileset al. .ccovmeecmececnconunens 257/443 controlled by addressing a given pixel with appropriate
3,571,917 3/1971 Merryman et al. .. 29/573  gignals. Materials are deposited onto pixels with individ-
4,103,073 7/1978 McAlear et al. .... 428/474 i . .
4142925 371979 Kin ually controlled deposition conditions (pixel tempera-
,142, g et Al ccininnicenenns 148/175 A .
4,181,544 1/1980 Cho 148/175 ture, bias). Pixels are also addressed to control proper-
4,286,377 9/1981 Hurko et al. ..ccoooooerrceerrcee 20/612  ties during post-deposition processing steps such as
4,292,730 10/1981 Ports 29/577 heating in vacuum or various gases to alter stoichiome-
4,293,624 10/1981 Buckley .....ccccveeeeecerencores ... 427/96 try of a single material, or to alloy muitiple composition
‘12_27(5),3_712 ;; iggﬁ 'I\)’OIa et al. ‘gz’/ é;’i " materials. The addressable heating characteristics may
51056 /198 Takanashi ov . 338/34  2lso be used for a maskless Hithography on pixel cle-

4,612,083 9/1986 Yasumoto et al. ...
4,706,061 11/1987 Honeywell, Inc. ..
4,728,591 3/1988 Clark et al. ......

4,743,954 5/1988 Brown .......... e 257/253
4,824,803 4/1989 Usetal ... ... 4377192
4,897,361 1/1990 Harriott et al. ..cccecverrvecnrcneees 437/24
4,897,814 1/1990 Clark 365/49
4,918,032 4/1990 Jain et al. coveerriiicnnenennc. '437/228
4,985,373 1/1991 Levinstein et al. ....ccccece.. 437/195

ments. The result is an array of separately, but simulta-

neously, processed films. Properties of film elements

may be measured using electrical contact pads. The
array of processed films may be used for sensors, elec-
tronic devices, greatly accelerated materials develop-
ment processes, and solid state physics, biology and
chemistry studies.

20 Claims, 9 Drawing Sheets




