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New Methods in Microlithography and Resists
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This paper reviews recent developments in microclithography, which is a key technology in
manufacturing LSI and other cleciron devices. Newly developed exposure techniques such as
electron beam, X-ray, and deep UV methods make it possible to delineate submicron features. To
hring these methods into practical use, development of suitable resists is essential. Requirements
for these resists such as sensitivity, resoletion, and resistivity to dry etching are also discussed.
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Fig. 1 Ordinary process in microfabrication.
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Fig. 3 Typical exposure response curve for a
negative resist.
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Fig. 4 Lift-off process by use of LMR resist.
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Table 1 Sensitivities of positive EB resists

Symbol Mazterial Sens./pC em™?  Ref,
PMMA poly {methy] methacrylate) (IV) 50 25)
PBS poly (butene-1-sulfone} (X) 0.8 26}
FBM-110 poly {Auoroallyl methacrylate) (D) 0.4 27y
EBR-§ poly (2, 2, 2-triflucroethyl-a-chlorcacrylate) (X1I) 3-0.4 28)
P(MMA-AN) poly (methyl methacrylate-co-acrylonitrile) (X1I1) 5 29}
FMR-E 101 a-cyanoacrylate polymers (XIV) 0.2 30)
PMIPK poly (isopropenyl ketone) (V) 30

CH, &

o CH = 1 = SO0 N
=0 A —frm CHa = G cmmé
[

CI.

|
| COOCH.CF.CHF CF, COOCH,CF,
CH- ’
(X &3] (30
(IZN CH,
i
—£=Cll— CI-“—}- - CHg=m C b CHy — CH
i 1 ?
COOR COOCTH; CN
Re==CHey Cells
{XuD
(X1V)
Table 2 Sensitivities of negative EB resists
Symbol Material Sens./uC em 2 Ref
cor poly (glycidy! methacrylate-co-ethyl acrylate) (XV) 0.3 32
PGMA poly (glycidyl methacrylate) (VD) 0.8 33)
CMS3-EX chloromethylated polystyrene (XVI) 4 34)
SEL-N copolymer of methyl methacrylates (XVII) 0.3 35)
ClHl: _‘{_
| CHuw CIT b CHL- CH
*'(—CIIr(F:-_};,—M%CI-Iw(I:H-—h P S Gt £l
COOCHRCH — CH.  COOC s CH,CH
~ O 7
o) v
CH, (i‘,H:
i
— = CH; = o for CHp = C ==
| |
COOCH.CH -~ CIl, COOCH;T[’I -~ CHa
t |
O  OCOCH == CHCOOCH; Oil (1
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