US009409251B2

a2 United States Patent

Vosters et al.

US 9,409,251 B2
Aug. 9,2016

(10) Patent No.:
(45) Date of Patent:

(54)

(735)

(73)

")

@

(22)

(65)

(60)

(1)

(52)

(58)

RADIATION BEAM WELDING METHOD,
BODY AND LITHOGRAPHIC APPARATUS

Inventors: Petrus Mathijs Henricus Vosters,
Bladel (NL); Mark Scholten,
Einighausen (NL); Ilya Malakhovskiy,
Eindhoven (NL); Martinus Josephus
Theodorus Maria Cortenbach,
Aarle-Rixtel (NL)

Assignee: ASML Netherlands B.V., Veldhoven
(NL)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 775 days.

Appl. No.: 13/610,689

Filed: Sep. 11, 2012

Prior Publication Data
US 2013/0094897 A1l Apr. 18,2013

Related U.S. Application Data

Provisional application No. 61/546,172, filed on Oct.
12, 2011.

Int. Cl1.

B23K 26/00 (2014.01)

B23K 15/00 (2006.01)

U.S. CL

CPC ........ B23K 15/0006 (2013.01); B23K 15/0046

(2013.01); B23K 26/244 (2015.10); B23K
2201/36 (2013.01); Y10T 403/477 (2015.01)
Field of Classification Search

CPC ......... B23K 15/0006; B23K 15/0046; B23K
2201/36; B23K 26/246
USPC ............ 219/121.13,121.14,121.63, 121.83;

356/496, 511
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

1/1996 Havard et al.
2/2006 Watkins et al.

(Continued)

5,483,034 A

6,998,570 B1* 2/2006 Watkinsetal. ... 219/121.63

FOREIGN PATENT DOCUMENTS

DE 102008 015995 Al  10/2009
Jp 2000-310470 A 11/2000
(Continued)
OTHER PUBLICATIONS

English-Language Abstract for German Patent Publication No. 10
2008 015 995 A1, published Oct. 1, 2009; 1 page.

(Continued)

Primary Examiner — Thien S Tran
(74) Attorney, Agent, or Firm — Sterne, Kessler, Goldstein
& Fox PL.L.C.

(57) ABSTRACT

A method for radiation beam welding of a first member to a
second member of a cooling body for an electromagnetic
actuator. The first member on a side thereof comprises a
surface portion provided with a recess, which is delimited by
a periphery, and wherein the second member comprises a
substantially continuous first surface portion complementary
to the surface portion of the first member in order to close off
the recess, the second member being provided with a second
surface portion opposite to the first surface portion. The
method comprising arranging the first and second member
such that the first surface portion engages with the surface
portion of the first member; providing a radiation beam,
directing the radiation beam towards the second surface por-
tion such that the first and second member are welded
together at the periphery of the recess.
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