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An illumination optical system (7) for microlithography is used to guide illumination light (8) from a
primary light source (6) to an object field (3). A mirror array (10) of the illumination optical system (7) has
a plurality of individual mirrors (11), which can be tilted independently of one another by actuators and are
connected to associated tilting actuators (12). A controller (14) is used to activate the actuators (12). A raster
module (19) of the illumination optical system (7) has a plurality of raster elements (28, 30) to produce a
spatially distributed arrangement of secondary light sources. The raster module (19) is arranged in the region
of a plane (20) of the illumination optical system (7), in which an emergent angle (ARy), at which an
illumination light part bundle (15) leaves one of the raster elements (30), is precisely allocated to a location
region in the object field (3), on which the illumination light part bundle (15) impinges on the object field

(3). The controller (14) is configured in such a way that a specification of a tilting angle for each individual
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mirror (11) is allocated to a predetermined desired course of illumination angle intensity distributions, with
which object field points distributed over the object field (3) are impinged upon. The raster module (19),

depending on the respective actual angle of incidence, produces another intensity course in the object field
(3). The result is an illumination optical system, in which an illumination intensity over the object field can
be influenced in a targeted manner with respect to the total illumination intensity and/or with respect to the

intensity contributions from different illumination directions.
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An illumination optical system (7) for microlithography is used
to guide illumination light (8) from a primary light source (6) to an
object field (3). A mirror array (10) of the illumination optical system
(7) has a plurality of individual mirrors (11), which can be tilted
independently of one another by actuators and are connected to
associated tilting actuators (12). A controller (14) is used to activate
the actuators (12). A raster module (19) of the illumination optical
system (7) has a plurality of raster elements (28, 30) to produce a
@  spatially distributed arrangement of secondary light sources. The
raster module (19) is arranged in the region of a plane (20) of the
illumination optical system (7), in which an emergent angle (AR), at
which an illumination light part bundle (15) leaves one of the raster
elements (30), is precisely allocated to a location region in the object
field (3), on which the illumination light part bundle (15) impinges on
the object field (3). The controller (14) is configured in such a way
that a specification of a tilting angle for each individual mirror (11) is
allocated to a predetermined desired course of illumination angle
o intensity distributions, with which object field points distributed over
the object field (3) are impinged upon. The raster module (19),
dependmg on the respective actual angle of incidence, produces
another intensity course in the ObjCCt field (3). The result is an
- illumination optical system, in which an illumination intensity over
the object field can be influenced in a targeted manner with respect to
the total illumination intensity and/or with respect to the intensity

contributions from different illumination directions.
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(illumination light part bundle)a B 5o 4% 48 (raster module)
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7| (different intensity course) & gt > tbABIRMAZ TR A T
3% % JE (disruptive effect) - B2 EWHF LA E — 452 (a
desired course of) 83 4t A 7% & » # (illumination angle intensity
distribution)Z 2% 3+ F > sbABR MR AL BAZF X R & £ 489
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3% Fa 4k & 2 % (field-dependent optical effect) - sLFB L2 T
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(mirror) ° 4&#&2 B3 80 %4 %z 8F - @ (pupil plane) ¥ 28 £ 8438 &
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BYABBRETH > #FEEH R E L 6T EME4A A (actual
tilting angle) Z #, # (specification) & # % & £ 2 4 &
(allocation) » R E A BH A4 A REAMATHZFTEAS
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#H oAt n 1 HA LR LR EI K E (deep
ultraviolet range)(DUV & VUV 2 4EH » M s &0 2 8%
Sk &4 #2475 B (resolution)

BTHEBWETMAEMA B PER G F 5 xyz B4
2% - x @B 1l YA L -y QEAEARE 1 ZH
mezh@mPBElF@t -

BAABRAZL AT RIGAEY F G FRREANE ]
zE@m -»E 1ATHIEE T RA4E L2441 2E#ME
KL E z F @A 2 2 sh(optical axis)2 X E &5 o
RTE A2 A ToEL82TUAEE  LER
HTER NI ARE ALK L -

BHBALZG | ZRBALZLERIETA S HRAMHS
I @ (object) 3, & & F @ (reticle plane)d ¥ 435 K B 435 3 &
R Z BB 4t (defined illumination) £ P AE T+ w4 X EEHBH
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8 #3545 3 TAR6 ALK KA 193 nm 2 ArF
T4 HBAARMMANASZE 2 ARI&isG - FT A £
UV Bk 5o T 4kk KA 157T0m 2 F, & 5 F & 5+ (excimer
laser) ~ T4 &k k&% 248 nm = KrF # \%*% . LA&E—%‘%{

CRRBNIHAEEZE LR

RBAROCZBAEAIHERUEM R BATIERE L
&7k &2 % % (beam widening optical system)9 > £ 4 B &
FEEIFATARBAEN B OZIRBAL8Z HA - RiEK
AZLZHIT oA FRHENBE LS zfﬂ%ﬁ'f&_(coherence)éﬁ
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array)( % 4% 7| (Multi Mirror Array » MMA))10 > 2A & 4 88 44

Ao o R 10 A5 KENEHEHN R4 11 L&
B R Xy KMt o BB R 445 He 48 B &9 PR 4T 2 Ep 2 (tilting
actuator)12 « A4 B EH B 12 S iz disg 1382 EH S
14> RBREHZELEREHE 12 REHH 12 THRBEHS 14 K
LI I B B - SR E B 12 THEMA R4 11 LKA
EZ x A AR xz T @)R B I FAE y A4 AR
W yz Fd) o AR xz o FE kR 448 B AR R R A 4R
11 REGBHAFS AR ISR A AS URTH yz F
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REAN S 2 2 % - i & 484k (location-dependent) %
BHABREI> A BLELAGBEIAERLBRALZ LS X
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BE 16 AZAL —HBHARESAH X ko H £ & (light
distribution device) °
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syste)26 » A EF @ 4 AN SECREFNE DR &E L
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(YL -
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(illumination light channel) -
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BTRAE  NB 22 EAGA TR — AR ES P KB
—kMma 30 e RBERAE AR 15~ 15 FAR&E 4
A AR, ~ AR > WHuEHI T > B & A AR #2118 5] BB 5 & 3F
NRRBEE Mt 28 2 BEME 29 K298 o
B MmEE 2l XEBHALZHEF(B2ZEBERAT) R
HAIMHSAR 15, 2HH B AR PRBH AR, AR 15
Z WA ARy - Bt Bl ¥ » B4 A ARGSLE — kM
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