An autofocus unit is provided
i thography apparatus for havi
surface of a workpi ece and an

to an i nmrersion
ng a fluid over a target
i mage pattern projected

(10 INTERNSTIOBNAIY @RPLECHTIGIC BURLISHEPG INDER @HE PANENT CDOEERATION TREATY (PCT)

aut of ocus unit has an opti cal
gD Weeld; IptsllqcwnPrapesiyosed o
sur f acOreamifatith of ocus | i gff

pr oj RN GHtheam obl i\
such that this |ight beam®

he optical path of the |ight

IR A "ERE ) ehb. deam

(22) International Filing Date: 12 April 2004 (12.04.2004)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

60/464,392 17 April 2003 (17.04.2003) US

(71) Applicant (for all designated States except US): NIKON
CORPORATION [JP/JP]; 2-3 Marunouchi, 3-Chome,
Chiyoda-ku, Tokyo, 100-8331 (JP).

(72) Inventor; and

(75) Inventor/Applicant (for US only): NOVAK, W., Thomas
[US/US]; 1205 Lakeview Drive, Hillsborough, CA 94010
(US).

(74) Agent: NISHIMURA, Keiichi; Beyer Weaver & Thomas,
LLP, PO. Box 778, Berkeley, CA 94704-0778 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

"/ ....

et s

(51) Il’rteélfaltl@e'tl’e@nthlagﬁﬁcam@or  GBBEHH ens el %92 A

el ement such as a
sht e and above the targ

‘H:\‘ ‘FllﬂlI|||I|Iﬂ|Ilmﬂlﬂllﬂl'llﬂ!ﬂlﬂl|||II|fP|||I|I||I|||III|||I|I|||I|I|I|||III|||||II|

UId an

%5 through the
R i e
n V\/nl ch 3

A3
lﬂi

g@dv @, BZ, CA, CIL, CN,
beagﬁ F% %7{‘]9

, DZ, EC, EE, EG, ES, FI,

, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Euro-
pean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI, SK,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(88) Date of publication of the international search report:
9 December 2004

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: OPTICAL ARRANGEMENT OF AUTOFOCUS ELEMENTS FOR USE WITH IMMERSION LITHOGRAPHY

4095135 A3 VAT 0O Y 0O

& (57) Abstract: An autofocus unit is provided to an immersion lithography apparatus for having a fluid over a target surface of a
workpiece and an image pattern projected on this target surface through the fluid. The autofocus unit has an optical element such
as a projection lens disposed opposite and above the target surface. An autofocus light source is arranged to project a light beam
obliquely at a specified angle such that this light beam passes through the fluid and is reflected by the target surface of the workpiece
at a specified reflection position which is below the optical element. A receiver receives and analyzes the reflected light. Correction
lenses may be disposed on the optical path of the light beam for correcting propagation of the light beam.



