©
L

(12)

United States Patent
Mansky et al.

US006668230B2

10y Patent No.: US 6,668,230 B2
5) Date of Patent: Dec. 23, 2003

(54

(75)

(73)

*)

@D
(22

(65)

(63)

(D
(52)

(58)

(56)

CKET
M

A R

COMPUTER READABLE MEDIUM FOR
PERFORMING SENSOR ARRAY BASED
MATERIALS CHARACTERIZATION

Inventors: Paul Mansky, San Francisco, CA (US);
James Bennett, Santa Clara, CA (US)

Assignee: Symyx Technologies, Inc., Santa Clara,
CA (US)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

Appl. No.: 10/315,519
Filed: Dec. 10, 2002

Prior Publication Data
US 2003/0101006 A1 May 29, 2003

Related U.S. Application Data

Continuation of application No. 09/458,398, filed on Dec.
10, 1999, now Pat. No. 6,535,824, which is a continuation-
in-part of application No. 09/210,086, filed on Dec. 11,
1998, now Pat. No. 6,438,497, and a continuation-in-part of
application No. 09/210,428, filed on Dec. 11, 1998, now Pat.
No. 6,477,479, and a continuation-in-part of application No.
09/210,485, filed on Dec. 11, 1998.

Int. CL7 oo GO1N 31/00
US.CL ..o, 702/30; 702/22; 702/104;
702/130; 422/68.1; 422/98; 422/82.01;

73/863.01; 73/863.21; 700/266; 700/268;

700/299; 204/400; 204/407

Field of Search ............................... 702/22-24, 27,
702/30-36, 56, 57, 65, 99, 115-116, 119,

130, 132, 136, 183, 189, 422/82.12, 99,

108, 82.02; 374/49, 50, 56, 73/863, 863.01,

863.03, 863.11, 863.12; 204/400, 401, 416,
406—410; 700/266, 268, 269, 299, 300;

435/DIG. 1, DIG. 22; 436/43, 55, 148,

149; 205/335, 770

References Cited
U.S. PATENT DOCUMENTS
3,266,307 A 8/1966 DeWinter .................... 73/190

(List continued on next page.)
FOREIGN PATENT DOCUMENTS
DE 198 05 719 12/1998
(List continued on next page.)
OTHER PUBLICATIONS

Hasanuzzaman et al., Process Compilation of Thing Film
Microdevices 1996, IEEE, vol:0070, pp. 745-764.*

(List continued on next page.)

Primary Examiner—Marc S. Hoff
Assistant Examiner—Elias Desta
(74) Antorney, Agent, or Firm—Dobrusin & Thennisch PC

(7) ABSTRACT

A modular materials characterization apparatus includes a
sensor array disposed on a substrate, with a standardized
array and contact pad format; electronic test and measure-
ment apparatus for sending electrical signals to and receiv-
ing electrical signals from the sensor array; an apparatus for
making electrical contact to the sensors in the standardized
array format; an apparatus for routing signals between one
or more selected sensors and the electronic test and mea-
surement apparatus and a computer including a computer
readable having a computer program recorded therein for
controlling the operator of the apparatus. The sensor array is
preferably arranged in a standardized format used in com-
binatorial chemistry applications for rapid deposition of
sample materials on the sensor array. The interconnection
apparatus and sensor array and contact pad allow measure-
ment of many different material properties by using sub-
strates carrying different sensor types, with only minor
modifications if any to the electronic test and measurement
apparatus and test procedures. By using a sensor array that
is separate from the electronic apparatus, and by including
standardized contacting and signal routing apparatuses, the
apparatus creates a modular “plug-and-play” system that
eliminates the need for multiple materials characterization
machines, and eliminates the need for application-specific
active circuitry within the sensor arrays themselves. Further,
the modular sensor array system can characterize large
numbers of material samples rapidly, on the order of at least
50 samples per hour, reducing the time needed for screening
of materials libraries.
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