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Fused silica for optical steppers
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Table 1 DRAM time schedule

Year R&D Production
1996~ IBMDRAM AMDRAM
1993~ f4MDRAM ISMDRAM
1996~ I56MDRAM G4MDRAM
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Fig. 1. Spherical aberration

NEW GLASS Vol. 8 No. 2 1983



.
-

-

Fig. 2. Coma

Fig. 3. Astigmatism

i, ERFETAEFEET 5, Fig. 2 Til, #{%
Hop Lok S0 BETE, BOgnof
Lol 2% =) 2L, Fhr k0l
HE R L DB ERLTHE, il
TLEOBLEOEN L 2 D ITIZAR ) XS EHS
BPETA, AR (AR roeliFEandiL
CEATHBEIEL Y, TOROBRIZERIWTR
25, 2VPEE I RIFE TR T B,
AR Fig. 308, L Xk 63 d
NEBRTORBIIEWT, ERREENEEN
BREY RS> TRLERPES. vy
AEOMBEEF ML TELIBHAE,
SFh bl bk RET B, B0 ADHER
i, HREEFHEIZL Y RLIHEEL, B
BFaupB T L EaENTFETIWTH L, S
WERH D&, MEROBRAFc—- TS

NEW GLASS Vol. 6 No. 2 1989

_...r\.,,

— — ey
Iy
. - e
— s

e
— -

Fig. 4. Field curvature

Fig. 5. Distortion (2) Pin-cushion
(b) Barrel
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Fig. 6. The Depth of focus for Various L/S Pat-
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Table 2 Wave length of excimer laser

F Cl Br
Xe 351l nm 308 nm 282 nm
Kr 248 222
Ar 193 175
F 153

KFEEA AT L THEESH, ICA—F—D
Brsc B 7 L g o THEBICHON TV 5, ArF
A e e O P Gl B = S A
BARS—F LB THY, KeF 2P TSR
Chdtde, 193 nm DXL, FERSOEBE & UE
?6th,§%ﬁﬁ@%%ﬁ6ﬁ%%ﬁ@&ﬁh

e sd, HEEREOBEIME 24 HikE
T%% ERk AT oy e EIERES
%ﬁ#%&.&ﬁ&ﬁa~éﬁk@hfW4y&
A EDEETOMA LT A L, 193 nm T 256
MDRAM #lEE 2 v 2 2izd ), 21 I A
cfé%vaﬁvf—ﬁmﬁ&m%%&ﬁm
FHTHLZ LR
ﬁ&@m%yvzrvﬂmﬁﬁﬁfN%ﬁ%ﬁ
PR rhb e, BITORCL A,

O v RGNERE L TP

A b OIER
ORI EAT AEEROME

ORF vy 0w T4 A MENRL
e e DRSS T AR OWT
3, W -HBERLLTELATHWIRIIKEY
MR S wd, REHEERERL TS
FEEELLESTVLNARH B EED D, KeF v
ot ORIV T L, A AIET 0,003 nm
PERINATEY, RS CHILITNETE LA
THLH, BENVENIET7 -0 F - BRGES
L Zizie Tl > TRk 4 4Ll iz
KEMLT 2 L FHEIA, 2olhllBEopEgs
SOBLLET{3ETTHE, HHEOBALN
REETH DA, FHEAET0.002 nm i LR
EEBITLFFTHLEIE S, ArF bl
BLCiE, Mt VmEgETHY, £ LB
o (BITR0REEFSE) Lo XkE (%
NEW GLASS Vel.§ No.2 1989

AHETH LI, GBIy F7AME
TEEIHCHPBECHOBBLMETH S,
FOlzd, MF EZF o bt L F oy - HD
ﬁ@%”@i mﬁ%ﬁw?z%m&< EEV e
XitEt - B
ﬁmﬁA%m%%%%T«éﬁéétmﬁﬁ%%
5,
PYAMIBUTHE, KiFRBE L Tw o2
RENTVEY, gBPiHor o2 b kil
LTREBESEO & w ) JEr-- RN TH S,
MFmiﬁerﬁfﬁL<.%%ﬁ@u&ﬁm%
B bhnERch
éf,%&@&ﬁﬁ%ﬂ?ﬁéﬁ,&?ﬁ;ﬁ
FRETFOEEORICH LTI EREEEH
L, #2L X LTHELIEZLAELT, REL
FANTHEF L mHATY S, EETRRT
*%ﬁ&?&%%ﬂmX?vN~%&%VVX?

k%w&%&iﬂﬁtfbﬁ,mﬁhﬂhféi
HOESELLNPERIA LB -»TETY
L, THIPRAF NN P 4w M, 64
MDRAM Bl ICTH N, &l » XORERE
PEL R A TR, 74— F
H 4 XHE TSRO BWEEN LIS
v, BT, BRIF v FyoN-HOL R
LT, MUKBOOLOFLEICT S LT
B d, HEISL - LHFpBicfb-TRAF v
P DRI N 0H DY, FRITIBICRL
TR BBR 2 HEL, BuRESEERE-
FeRKBOMPHPFBLA IR 25 TH S,

EELTLFRIEBATY, bt A
AR L S AT HE, S LSS EORNE
FHRTE LT EXARS L P EEBTHA
T

B A7y -AREL X CLBELBEN TR
ATy - FOFREFRIBRN 2 AL
NEPEEELLEE, HTORLSEIERS
3,
OEEE (10 mm) =99.9% o Flr b b
299.0% v~

oA X 2200 mmet, 50 mmt

195



ok 9. 250~500 nm FHE TV

Eh VR
OV F I H—i g ¥ <0.18(10 mmt)
O MNEREIE M 1210 BT
O () 1 nm/em i

LRI EEEORTLEEATE D, M
72%;03? o, KECETRTWAEIIRD
Vv, BHEFICALHES I AOYA TP LEL
3 5:; PYRE B HERE L 72 T 200 mmé, 50 mmt
PlERAEL L ~ATHY, FRERRIMLT
DERD, ArF ORI TIIEEICHBERELR
HILL RS AOBRIE LTI LIRS,
£ —ROFALED BRFEL 120,

7. EbYi
RO IC BEHERRECE, 2F 22
—HF—%D DUV RE LIS Lo TR —R
BITHh b, FOlpE, Yo ERIzEHOP,
M E S Twhug, b RO RS ()
ZIEEAE) SRt R AW S EST
NTOHHRTH S, ICHEREIIEEHE bl
HoEE—2dBHITEY, Wik Flg,
RAHEREBEEL-ALEFTE2L03BRELD
6 FHEFECER LTy AEE L LT, ¥
LESEOKBMRRES S X2 H-T, DUVE
kﬁ%&ﬁmmt.%vv¢5?4~mﬁﬁ%@
LzwkEITHE

(EHE B M

BH - (3L TE

HERD 50 48 RURCRE TR i
PR AR, UM 50 4
(By= o - AH, B
ATy t—HikEL
RO -BREdmy,

[

F 140 RO # AR 1-6-3
BAat=ar

FERE OERE TR
TEL 03-3773-1111

196

Abstract

Due to the continuous requirement for smal-
ler design rules of VLSI devices, exposure
wavelength of steppers is now being changed
from 436nm {g-line} to 365nm (i-line). I-line is
considered to be the shortest wavelength for
which optical glass has sufficient transparency
to be used for stepper lenses.

Next generation exposure equipmeut will be
either DUV optical! steppers or non-optical
apparatus such as EB {electron beam). In DUV
projection optics, fused silica is one of the most
promising candidates for lens material. What

kind of optics will be adopted for DUV expo-

sure equipment will be very much dependent
upont guality and size of refractive material
available at the fime.

in this paper, the present status of optical
steppers is first discussed and then the anthor'’s
personal view on the near future exposure
ecuipment is shown,
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