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The invention relates to a module (62, 72) for a projection exposure apparatus (1, 31) for semiconductor
lithography, comprising at least one optical element (18, 19, 20, 38) arranged in a holder (50, 50"), wherein
at least one spacer (52) is arranged between the holder (50) and a further holder (50') or a main body (54),
wherein the spacer (52) is designed to semi-actively vary its extent. The invention also relates to a method
for positioning at least one holder (50, 50") in a projection exposure apparatus (1, 31) for semiconductor

lithography, wherein a semi-active spacer (52) is used for positioning the holder (50, 50").
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‘MODULE FOR A PROJECTION EXPOSURE APPARATUS FOR
SEMICONDUCTOR LITHOGRAPHY WITH A SEMI-ACTIVE SPACER,
AND METHOD FOR USING THE SEMI-ACTIVE SPACER
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ABHRENR AN TR — et (1 31) B4
(62~ 72)  HFEED-—EEITHE (18~ 1920~ 38) » FRIN—3ZZR (50 ~
50') > H /bRt (52) FRFIRSER (50) #55—302R (50') =
—ARE (54) ZHE > KPRk (52) scatiF EEthii S KT HmE - &
LSRN —REE AN FERME — e BOEs (1 31) fEfrzED
—3ZZR (50~ 50') BT A » HhER—F LB (52) ZEAST4E (50

50") e

(3]

The invention relates to a module (62, 72) for a projection exposure
apparatus (1, 31) for semiconductor lithography, comprising at least one optical
element (18, 19, 20, 38) arranged in a holder (50, 50", Wherein at least one
spacer (52) is arranged between the holder (50) and a further holder (50') or a

main body (54), wherein the spacer (52) is designed to semi-actively vary its
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extent. The invention also relates to a method for positioning at least one holder
(50, 50" in a projection exposure apparatus (1, 31) for semiconductor

lithography, wherein a semi-active spacer (52) is used for positioning the holder

(50, 50.
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MODULE FOR A PROJECTION EXPOSURE APPARATUS FOR
SEMICONDUCTOR LITHOGRAPHY WITH A SEMI-ACTIVE SPACER,
AND METHOD FOR USING THE SEMI-ACTIVE SPACER
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y) WVIEEE R BRI x Bl y 5 H_EAERS - st B BT

xy PE-PHIRR R -

[0004] 7EfixESME(Extreme Ultraviolet » EUV)I SR ERFEEVIENL
T - EHPATE ARSI RIEER - /NG 30 nm > $7EIZ 13.5 nm - It
A HREEE TR AARIERL T > FTEERRY ST SR PR e -
R TEBRARAERTA 7NE B BE DAL  ERARIR R RGRHE
HYEEERE ZRH I RL 2 PRI P iR R - AT R R - 72
B (TR TR IR - AR T A 2 S PO AT B HA R e ey
R R LE -

[0005] (st iR At B o = A —PHA B — 2258 » HIWMEF
ZHEHTEAE - DUESCE T HE R IEAY S AR AR 7 RUHT S AT HE -
TR - DRMEE AT A R 28 (TR CA S AR T T YA R E P
J71E - 0 BAEEERE b o WVRBIE—SHTHI RS - BIEUE SRR G -
TERE E LAY 2 AR DA T St e P AL B AR T Al - & R IR
BLUSAFERAEEREE - (R E AU ARVERE A AR B R
BT R B -
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EEATE - HAMEHE @S8R S RTE -

[FHAE]

[0008] ZZEHAHY B R RA—REMER T SeRiBaiTHy b Al Bty 45
B - AU —E H R IR R R T 8
RAEERITA -

[0009] it H #9#% %8 BA s BA S E A IR S B — 5B DU R —
TR, » R e S s E T R REE P A S AT A A B DR BT

[0010] MUBEASFHHRAI BN — SRR AR — 154
BIEPE— RPN 2D —EDEETH: - Hph 2D —RRGPEIIR 4R

S —RE— AR FRR GG T R R B - B

BT RSB S 22T U GTE — Eh5y - ok IR ST
Z RFIBEAS B PE E BRI AR - SO - B SRR
PRSI RBE RS P R R R T B R -
S EFEEENE - BEMWERES SR - AR
SIBFERS SRR IRTT. - 1 DUB S TR 2 (LA IR R
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FILNERY - SREIRAEL - ETEE P AEE e » 1ol
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KR e/ B ER B Y 2~ EEIREIR A - EREMWMEESE - T DU/ DB R L
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R St et 1R 2 — e (B ST 2R R P B S 2R e /B AR
[0030] pb4h I LUEBR SRR Y — I TR B R B e = 42
HIML B AR TTH » FEAZ IR ea BV eIa IR - 2 DIEERI R EE DL R
AR Z RPIT IR ATE - B DRI YA BIETTEIE - AR
&ESRHEE(E R EPRRHITTAE - WEEHEE Y BE 2 18 o] DABTAHE A F | — it
PR DUR PR PRI E - PR ER DU B R R B E T 8
EFREEEIEEERALE - 3500 T DU R A e M 2R A RS
[EIHVER R HYRABE DA R B B A5 [REM A RIAVETE - S AT R H o] DL
RHEIFR RS ERdees - AT ERVERE b - SR RTRERT R
S n] DITERARIRTERE EHEE - I H RIS Bk B R P - EEhRkE
FNBH RS AR PRI RISEE -

[EAREERA]
(00311 ZHEFTE - AT E et iR A S R B i R RS B f
IR AEB] - Hop -
[0032] & 1 RtE— EUV BZotat B vEAms
[0033] [& 2 /Riti— DUV BEZ IR S MATEARSIE |
[0034] [B 3 REEASH—E—HREHHIHISGIE
[0035] [& 4 SREEASHHNS —FA0E
[0036] [& 5 REAFHOSZ—EEREHL AR
[0037] [& 6 A SIHES— BB ERH -

[EHHI73]
[0038] [& 1 "RH—FE EUV BBt 1 AR —ril

.EﬁéEPEJLLL&?UZIK%EﬁE’\JH%b R o IRtRE 1 B—EARGR T EA—

YEIR 3 25 BAE —IRIDERETT 40 AR IRE—YH-FE (object plane )
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6 SHE—4fEEs (object field) 5 < EIIR 3 FREEAERILLICIE FI#ES (optical
used radiation) FEFH EUV 85T 14 » BRI S1ELIE 3 PHy—UERss
ACHIE » FEILGERTIIESTE A — B S EK S8 (field facet mirror) 2
ZRIFEBE—PREEEHE (intermediate focal plane ) 15 BYEELHEY—
FERL (intermediate focus) - TFH LR ETEE 2 BY T » EUV 828T 14 fHEHE
FZ 5485 (pupil facet mirror) 16 4 « FEBIHMBER S8 16 MUK BA R 5143
18~ 19 LA 20 B—EBARME 17 S5 THR IS 2 WSS ERIEEIIES 5
e |

[0039) —@gF 7 SEEH » HHFHERLES S - Wik REN
BIRETEERS 48 8 PG « R Efimm— I R BT 9 FIREY)
{5 5 BB 11 a8 10 th - SRR 7 FA— SRR EE
— & 12 XS L > R 12 PSR 11 e 10 ST
I B R PR — G 4R 13 FHEHE - 608 3 LA RIRAE 5
nm AR 30 nm 2 REE3 BRI A E RS -

[0040] A BBIERETTLLFRAEE 2 F7fIRE— 28 % St (Deep
Ultraviolet » DUV ){&GE2BRGE%ME 31 1 o BERTHE 100nm£ﬂ 300 nm A
R IR e RS -

[0041]  SOBAMRYERRE 31 FIHVE—HAR EIRYCAERE » SXBAR Lo
UG FLiE s R ARt B R —RE 32 > FREUEEnE
MG R -

[0042] FEBfEIEN T HEIR i 31 KRS Fis—IRHasE 33-
—[BGH & 34~ —REG 36 MR —REEE » EER S 34 FRBEE
R S AR BRIV 35 DIFEABGE 35 T E
32L%é§%%’mHm36%%%%‘%@&&%%&%%%&%%%

BRI E B R AT 37 0 SR 38 AR
ST 37 H9— PETFURLES 40 cPEVZEEEIE 30 BTG -
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[0043] FeEf@ER T » EATIRERERME T B AZIESR 35
PHAEREN— I RSB 32 L MskGEE DU s N LB T -

[0044] BRHRSEE 33 L2 BRI — LR 41 - B2
R4 R 35 EAESE 32 LATAFRRY o HILMERIES « BIUREERILE
STHYZRIR - TERREASRE 33 FHVECETTA AR AL TRV TR 2
EEARERGR 35 & - ZEDER 41 BERIRENER ~ &1k - AT
A EFNMEE -

[0045] 4n BAREMEREE B A 35— RS R 41 FiEESL
S B DR dE N SIS S 4 37 B EIEE 32 I - mEEE R T
fRaRA 35 DURARE 32 A DAEZHiSE) » (B1RRaRF 35 VEIRHVR B AL
RVIFE R E R B 2R E 32 RHEER b - fef8ie 37
BAZEEBIITS - G35 /B R T 38 - PllESR T - RO
# o B8R Wi - ERRR S ITi: 38 BN A] DUE B M pa i Ay — {5
S (EHE =Ry IFT2ED -

[0046] 3 & Ahg 54 AR — 2R 50 (IR EIE - A5G 54 PldlE
2 FRB AV ERERARAG - SOAR 50 BUANENE 2 FBimayZ23erE » Hrs72E 50
BFE—h% 51 - —FEEIRIRM 52 R EZ LG AR AR 54 2/ - %
TR EGET R IR - (RO DG R ARIRSAHVIRSR 53 HuE
L4 51 DURCRER 54 - HEETibed: 52 s as - BT EEERE » 720
% 51 DARARS 54 Z R IAEETRE O JPER 56 iy —BEi i - (EIEREE
Wi F o FEEERR 52 RITTIEILE R S6 WBERNES - BRI A
CHECREERIMER - BEM - S—a SRR 52 #y55—H] -

[0047] 4 ZWESZER 50 ~ SORRER - H—5F 348 50 G
—ihék 51« FEETXR 50 B —RETTH: 57 - T 57 BlanEE
BRI AT RS 53 AUEETL 58 » TEPRITEEE 57 DR —
SR SO BN ER 51 Z FRIBEF A F X BIfER MR 52 F EEIRRR A 52 3E T RIR

10
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6 L SIS 53 DAL RS — 2 50 LR — 78 50 T AL e
BT - 4E0Y4 51 BUR FRITCHE 57 2 IEREHSIABIAEEET A O AR 56
FI— BRI - CRRESEHE 57 IILIBTAIAESTER 50  SOBATHALIEE L B kT
(R TR E B 1 BRI B TR - RN % - ]

BT EIRIRE 52 SRR - EEANELE - hIWES
45 50 ~ 50HIRERETT BB YR ET TR 5T LRSI -

[0048) Bl 5 RAEMLGRENE—REE  Eb o AESER 1
KOITIRHISEE « BB VEBETT 37 i — R T 60 - —%24E 62 LUR
— TR 610 FEITEE 60 S ETAE 52> %18 62 St B —iaE -
THTEEM 61 AIEHHRLE 52 - EAFRCRINA 62 (N Bk e
B 60 3 SCHUAT 62 E T SIS B R E R R R R TT A 57 -
FEAH 62 M TIBSR M 61 % - 18 3 DURIE] 4 ik T Spmsipa s
52 HEFIAERAR 62 & > FSETEEME 60 UAHASIERIM 62 b o FESTRELE 60
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60 TR 62 L HE5E = BEsE Ao ST SN M E BRI - 70
S LB S B ST M T S

[0049) [B 6 st RuiEar 72 fY— S ARAUREE - AT ATL
FARY BUV RESZRIVER D - 14 72 DIt hy— R - SLohigd 72 %
SEPE—ZRHE 74 B > AT T DAEAE I EEE 3R - 5 TEFIBEAE 72 SEfirtE
AH8 74 b FERSAE 72 _EHRIT ANERELBIRREM: 52 » SPfElE 6
(BRI R B AT AR - 2 T R 52 M) - RREE 52
B — BB DR RS T 50 | o BT R EA S IR 52 &
IS [EAIRRERE 52 HUZFLEE) (parasitic movement) s - 4B
73 HEFAERTRE 52 DURACES 74 2 B » S Es AR C AR TERIVIE 52 BY/EFD
T LR 74 » 3 T e I B L A T (B 1 ph e -

[0050]  7£ b Frth  AER [ TP TS DL R R T » BT
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(EA°kIH2]  ANHHEEHFIEEESE 1 AT (62 ~ 72)  HAvaZHifg
LA EHY /5 ZUPRFFAE/NFY 100 nm HYSEEA -

(EA°KIH3]  AOHHERHAIEEESS 1 THPTIisEsH (62~ 72)
HAPAEZF A (50~ 50") ERpzfEfa it (52) ZEEIEZSE—
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