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The invention concerns a projection objective which
comprises:

- an object plane (20, 100, 300, 2103) in which an object
field is formed,

- an entry pupil (VE)

— a mirrored entry pupil (RE) in a mirrored entry pupil
plane (103) obtained by mirroring the entry pupil (VE) at the
object plane,

- an image plane (21, 102, 302, 2102),

- an optical axis (HA),

- at least a first mirror (S1) and a second mirror (S2),

wherein the projection objective has a negative back focus
of the entry pupil, and wherein a principal ray (CR, CRP)
originating from a central point of the object field and
traversing the objective from the object plane to the image
plane intersects the optical axis (HA) in at least one point of
intersection (CROSS), wherein the geometric locations of all
points of intersection (CROSS, CROSS1, CROSS2) lie
between the image plane (21, 102, 302, 2102) and the mirrored
entry pupil plane (103).
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% 2b B

& 1
Surface ﬁadiug Thickness Mode
Object INFINITY 340.063
Mirror 1 541.604 -240.063 REFL
Mirror 2 767.655 1359.666 REFL
Mirror 3 -403.377 -100.907 REFL
Mirror 4 -245.920 101.241 REFL
STOP INFINITY 0.000
Mirror 5 245.625 -78.546 REFL
Mirror 8 161.871 118.546 REFL
lmag_;e INFINITY 0.000
Surface K A B |
Mirror 1 | 0.00000E+00 -2.76457E-09 -1.26272E-14
Mirror 2 0.00000E+00 -2.03348E-10 -2.46751E-16
Mirror 3 | 0.00000E+00 1.85641E-09 1.36854E-15
Mirror 4 0.00000E+00 1.17196E-08 -4.61185E-13
Mirror 5 0.00000E+00 5.07237E-08 3.41540E-12
_Mirror 6 0.00%)E+00 1 .064_4r5E-08 5.3989_1 E-13
Surface C D _ E
Mirror 1 3.37883E-19 -4.45867E-24 2.16762E-29]
- Mirror 2 -1.92698E-21 7.69579E-27 -2.58196E-32
Mirror 3 4.80738E-20 -2.38457E-25 2.95652E-30
Mirror 4 2.24623E-17 -1.63691E-21 6.17234E-26
Mirror 5 8.26510E-17 4.41847E-19 -3.25606E-22
Mirror 6 2.40272E-17 1.09027E-21 8.43531E-26
H
“Surface” “‘image”
“Object” ‘%f ;}5 5,15] % _]Z 1) “radius”
Mirror 1 53545 St “thickness”
Mirror 2 T34 s2 “mode”
Mirror 3 T 3548 s3
Mirror 4 Ei54 sS4 “REFL”
STOP B 45 7L4E $9 “INFINITY”
Mirror 5 —‘é‘ ¥5 f% S5 K
Mirror 6 Ei54% s6 AB,C,D,E

EHEETa

HE X @M
RAt & @

B 48 % 2
w8
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% 3b B

i 2:
Surface Radius Thickness Mode
Object INFINITY 379.241
Mirror 1 468.674 -279.241 REFL
Mirror 2 791.140 1460.000 REFL
Mirror 3 -464.221 -108.146 REFL
Mirror 4 -293.724 108.146 REFL
STOP INFINITY 0.000
Mirror 5 254.762 -79.487 REFL
Mirror 6 165.876 119.487 REFL
Image INFINITY 0.000
Surface K A B —C
Mirror 1 0.00000E+00 -1.97745E-09 -3.31838E-14 5.52752E-19
Mirror 2 0.00000E+00 -1.35785E-10 -5.45339E-17 -1.64232E-21
Mirror 3 0.00000E+00 1.46199E-09 -1.81989E-15 5.15326E-20
Mirror 4 0.00000E+00 6.99543E-09 -4.00395E-13 2.32169E-17
Mirror 5 0.00000E+00 4.48045E-08 2.84169E-12 4.77738E-16
Mirror 6 O.O(IJ_@OE+00 1 .01- 439E-08 4.92440E-13 2.28_735E—17
Surface D - E F G
Mirror 1 -5.50393E-24 2.53787E-29 -4.08907E-35 8.46612E-41
Mirror 2 6.78729E-27 -2.22312E-32 3.92966E-38 -4.04401E-44
~ Mirror 3 -5.50859E-25 5.30227E-30 -2.43653E-35 5.01854E-41
Mirror 4 -2.02966E-21 1.15713E-25 -3.85058E-30 5.67798E-35
Mirror 5 -5.39737E-19 5.10878E722 -1.46306E-32 -1.75867E-28
Mirror 6 495032E-23 2.81966E-25 -2.82803E-29 1.63424E-33
£
“Surface” ‘image” t I
Object J%: «‘Pé' 45] % % & radius
Mirror 1 ‘—‘é ;}E f?i S1 “thickness
Mirror 2. -’\éf 35 45 S2 “mode” #* %3- %‘ & 42} M
Mirror 3 L1545 s3
Mimor4  &1548 sS4 “REFL" R4t %@
“STOP A }IE FLZ #ﬁ INFINITY "
Miror5  Z354% S5 K o R
L B A
Mirror 6 E1545  s6 ABCDE FKAAFWHK
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% 5b H

i 3:
Surface Radius Thickness Mode
Object INFINITY 754.840
Mirror 1 -5445.202 -588.928 REFL
Mirror 2 1527.364 933.572 REFL
STOP INFINITY 107.347
Mirror 3 409.836 -679.913 REFL
Mirror 4 865.334 976.790 REFL
Mirror 5 293.951 -192.058 REFL
Mirror 6 260.341 238.347 REFL
" Image INFINITY 0.000
Surface K A C ‘
Mirror 1 0.00000E+00 -1.49945E-10 1.23571E-16 -1 55144E-21
Mirror 2 0.00000E+00 -6.17753E-11 -5.41816E-17 -2.27907E-23
Mirror 3 0.00000E+00 -1.56072E-08 -4.43012E-14 -9.64500E-18
Mirror 4 0.00000E+00 2.10226E-13 1.05204E-17 -1.16989E-22
Mirror 5 0.00000E+00 2.01509E-08 1.29737E-12 7.05448E-17
Mirror 6 0.00000E+00 2.99441E-10 7.97437E-15 1.24514E-19
Surface D E G
Mirror 1 2.24350E-26 -2.16861E-31 . 8.59536E-37 0.00000E+00
Mirror 2 -3.41917E-28 3.46528E-34 0.00000E+00 0.00000E+00
Mirror 3 2.83351E-21 -7.43833E-25 8.56608E-29 0.00000E+00
Mirror 4 8.53444E-28 -1,70989E-33 -1.17639E-39 0.00000E+00
Mirror 5 -8.69659E-21 -2.23412E-35 -7.32354E-28 0.00000E+00
Mirror 6 3.11002E-24 -1.98672E-29 2.1 4573E-33 0.00000E+00
Hb
Sut'face . “image” EEEETH
Object SlEMETFR “radius”
; 2 1
Mirror 1 1545 S1 “thickness”
W - A ¥ 3 %
Mirror 2 E354 s2 “mode” B E @maEH
Mirror 3 B4 s3
2 1e
Min‘or 4 l% #B é% S4 uREFLn }i%j‘ %‘ @
"STOP” I “INFINITY"
Mirror 5 B 548 S5 K S %
Mirror 6 E154%  se ABCDE KB ¥
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% 6b B

% 4
[ Surface Radius Thickness Mode
Object INFINITY 760.443
Mirror 1 -6594.475  -610.443  REFL
Mirror 2 1493.793 942230  REFL
STOP INFINITY 102.828 |
Mirror 3 418354 685204  REFL
Mirror 4 865.237 968410  REFL
Mirror 5 289559  -193.382  REFL
Mirror 6 250.676 235184  REFL
Image INFINITY 0.000
Suface | K A B < ]
Mirror 1 | 0.00000E+00 -1.54674E-10 1.82695E-16 -2.03630E-21
Mirror2 | 0.00000E+00 -5.44340E-11 -4.64038E-17 -2.42279E-23
Mirror 3 | 0.00000E+00 -1.61624E-08 -8.51893E-14 -5.35799E-18
Mirror 4 - | 0.00000E+00 -6.11145E-13 3.34152E-17 -2.98382E-22
Mirror 5 | 0.00000E+00 2.14154E-08 1.36795E-12 7.70221E-17
Mirror 6 | 0.00000E+00 _3.17752E-10_8.28092E-15 _1.20913E-19
Surface D E F G
Mirror 1| 2.19348E-26 -1.53125E-31 4.46845E-37 0.00000E+00
Mirror2 | -1.83847E-28 -1.56616E-38 0.00000E+00 0.00000E+00
Mirror 3 | 2.02049E-22 0.00000E+00 0.00000E+00 0.00000E+00
Mirror 4 | 1.50481E-27 -3.45921E-33 0.00000E+00 0.00000E+00
Mirror 5 | -7.03893E-21 0.00000E+00 0.00000E+00 0.00000E+00
Mirror 6 | 3.69377E-24 0.00000E+00 0.00000E+00 0.00000E+00
H P
“Surface” image T BEFE
“Object” ST+ a radius
Mirror 1 3548 S1. “thickness”
Mirror 2 E1 s2 “mode” A2 K misE
jr. | =
Miror3 &35 S3
Mimora ~ S1E4E s4 ‘REFL"  RAT&R @
“STOP” & 7L1% 38 “INFINITY”
AT
Mirror 5 pA faf’i S5 K T
- @b i
Mirror 6 Z 3545 sS6 ABCDE KB FH
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% 6d H

. _&_5
[ Surface Radius __ Thickness Mode
Object INFINITY 841.190
Mirror 1 -16965.255 -569.221 REFL
Mirror 2 1335.990 878977  REFL
STOP INFINITY 0.000 . :
Mirror 3 326.505 -1000.945 REFL
Mirror 4 1155.912 1302.268 REFL
Mirror 5 534.693 -2286.321 REFL
Mirror 6 306.167 264.300 REFL
. Image INFINITY 0.000
Surface K A _ B C
‘ Mirror 1 0.00000E+00 -8.81260E-11 -1.84421E-16 2.27798E-21

Mirror 2 0.00000E+00 -2.52448E-11 -4.03936E-17 -2.46584E-23
Mirror 3 0.00000E+00 -4.41990E-09 -8.01606E-13 -3.43875E-17
Mirror 4 0.00000E+00 4.18680E-12 2.80680E-18 2.90893E-23
Mirror 5 0.00000E+00 2.28753E-08 6.04615E-13 1.96262E-17
Mirror 6 0.000%&00 4.41§§i‘E-10 6.000915-15 7.381£E-20
Surface D _ E _ F G

Mirror 1 -2.63123E-26 1.66073E-31 -4.53482E-37 0.00000E+00
Mirror 2 -1.34329E-28 0.00000E+00 0.00000E+00 0.00000E+00
- Mirror 3 5.40918E-21 -4.87366E-33 3.15160E-34 0.00000E+00
Mirror 4 -1.80141E-28 6.98855E-34 -1.07684E-39 0.00000E+00
Mirror § -2.10000E-21 -2.59472E-32 2.79150E-28 0.00000E+00
Mirror 6 1.42935E-24 -7.13172E-29 4.10735E-33 0.00000E+00

L
® “Surface” ‘image” TR ETHE

“Object” EImiE T & “radius”

Mirror 1 E 154 St “thickness”

“Mirror 2 Ei54 S2 “mode” XE R |mEFHE

Mirror 3 Ei54% s3 '

Miror4  Eia4L S4 "REFL" R4t & @

'STOP* 2 35 745 4 “INFINITY” .

Mirror 5 F 34y S5 K Bl 4 % 2

. B A
Miror6 & 354 S6 ABCDE IR W H
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