US005760396A

United States Patent i

Lindsay et al.

5,760,396
Jun. 2, 1998

Patent Number:
Date of Patent:

(1]
(45]

[54] SCANNING PROBE MICROSCOPE
[75] Inventors: Stuart M. Lindsay: Tianwei Jing, both
of Tempe, Ariz.
[73] Assignee: Molecular Imaging Corporation.
Tempe. Ariz.
[21] Appl. No.: 874440
[22] Filed: Jun. 16, 1997
Related U.S. Application Data
[60] Division of Ser. No. 653,200, May 24, 1996, Pat. No.
5,675,154, which is a continuation-in-part of Ser. No. 388,
068, Feb. 10, 1995.
[51] Int. CL® .t nssnsssanes HO01J 37/20
[52] 250/306; 250/442.11; 250/440.11
[58] Field of Search 250/306. 307,
250/442.11. 440.11; 73/105
[56] References Cited
U.S. PATENT DOCUMENTS
Re. 33387 10/1990 Binnig .
Re. 34331 8/1993 Elings et al. .
Re. 34,489 12/1993 Hansma et al. .
4,343,993 8/1982 Binnig et al. .
4,785,177 11/1988 Besocke .
4,800,274 1/1989 Hansma et al. .
4,806,755 2/1989 Duerig et al. .
4866271 9/1989 Onoetal. .
4,868,396 9/1989 Lindsay .
4,871,938 10/1989 Elings et al. .
4,877,957 10/1989 Okada et al. .
4914293 4/1990 Hayashi et al. .
4,935,634 6/1990 Hansma et al. .
4,947,042 8/1990 Nishioka et al. .
4,969,978 11/1990 Tomita et al. .
4,992.728 2/1991 McCord et al. .
5,025,658 6/1991 Elings et al. .
5,103,095 4/1992 Elings et al. .
5,120,959 6/1992 Tomita .
5,144,833 9/1992 Ameretal. .
5,155,361 10/1992 Lindsay .

(List continued on next page.)

OTHER PUBLICATIONS

Hamers. et al.. “A scanning tunneling microscopy study of
the reaction of Si(001)~(2X1) with NH,”. J. Vac. Sci.Tech-
nol.. Mar./Apr. 1988. A, vol. 6. No. 3. pp. 508-511.

Jung, et al.. “Novel Stationary-Sample Atomic Force Micro-
scope with Beam~Tracking Lens”. Electronic Letters. vol.
29. No. 3. Feb. 4. 1993. pp. 264-265.

Binnig. et al.. “Single—tube three—dimensional scanner for
scanning tunneling microscopy”. Rev. Sci. Instrum. 57 (8).
Aug. 1986, pp. 1688-1689.

Drake et al., “Imaging Crystals, Polymers, and Processes in
Water with the Atomic Force Microscope”. Science. vol.
243, Mar. 24, 1989, Reports pp. 1586-1589.

Sonnenfeld, et al.. “Atomic—Resolution Microscopy in
Water”, Reprint Series, Science, vol. 232, Apr. 11. 1986. pp.
211-213.

(List continued on next page.)

Primary Examiner—Kiet T. Nguyen
Attorney, Agent, or Firm—XKillworth, Gottman, Hagan &
Schaeff. L.L.P.

[57] ABSTRACT

Features for incorporation with scanning probe microscopes
are provided which may be used separately or together. The
features include constructing the microscope with a hinged
top housing providing easy access to the heart of the
microscope; a self-aligning and torque limiting magnetic
clutch coupling a motor drive powering at least one vertical
adjustment screw of the microscope: a removable micro-
scope head for easy adjustment; an optical microscope.
optionally mounted to an electronic camera and imaging
system. installed adjacent to the head; operation on an
inverted microscope stage; bowing error correction; a gas
sparging system providing contaminant and noise reduction;
a glove box type of loading system so that reactive materials
may be safely loaded into the microscope; and a compact
desk-top chamber which provides acoustic and vibration
isolation. .
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