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ABSTRACT. Acid amplifying copolymers are synthesized by the copolymerization of tert-butyl methacrylate(tBMA)
with acid-sensitive functional group and 4-hydroxy-4'-p-styrenesufonyloxyisopropylidene dicyclohexane(HSI) or 4-p-
styrenesulfonyloxy-4'-tosyloxyisopropylidenedicyclohexane(STI) with acid-amplifying group as novel polymeric acid
amplifying photoresists. Poly(H8B-tBMA) film and Poly(STl€otBMA) film as acid amplifying photoresists show
reasonable thermal stability in the absence of an acid species. Pag{BMA) film exhibits 2X higher photo-
sensitivity, whereas Poly(HStBMA) film show 2X lower photosensitivity compared with ptBMA homopolymer. The
attachment of acid-amplifying units to polymer backbones could provide a novel way to enhance the photosensitivity of
acid-sensitive polymers depending on the structure of acid-amplifying units.
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Poly(HSIs-cotBMA g5)(P-1). HSI(0.20 g, 0.50 mmol)
2} tBMA(1.35 g, 0.95 mmo& ZF% THF(10.5 ml)
o =<l F 10 wiog] AIBN(0.15 g)2 A7}sle] A
715 sl A 70°CE 2417 <t mubshiA S3tst
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IRARE A F A Aoz 2447 7z ¥ 7
W o FAAA 79%52] 2 g Ak (Mw =
1.90x 10, MW/Mn=2.22).

'H-NMR(CDCl, 3, ppm): 7.75(d, 2H), 7.26(d, 2H),
5.57(m, 2H), 4.05(m, 2H), 3.52(m, 1H), 1.02-2.06(m,
37H). IR(KBr, v, crm?): 3540(-0OH), 2979(-CH3), 1723
(C=0), 1139(-SQ); Found: C, 66.54; H, 9.75; S, 0.41.

Poly(HSlio-cotBMA o0)(P-2). HSI(0.40 g, 1.00 mmol)
2} tBMA(1.28 g, 9.00 mmoE- ¢ ¢} 72L& w o= &)
o7 Eele] 80%4E] 24 Bk gde}. Mw=
1.25< 10, Mw/Mn=2.00).

'H-NMR(CDCl, 3, ppm): 7.74(d, 2H), 7.26(d, 2H),
5.57(m, 2H), 4.03(m, 2H), 3.52(m, 1H), 0.72-1.98(m,
37H). IR(KBr, v, cn®): 3539(-0OH), 2976(-CH3), 1722
(C=0), 1138(-S@); Found: C, 66.68; H, 9.81; S, 0.85.

Poly(STls-co-tBMA ¢5)(P-3). STI(0.28 g, 0.50 mmol)
2} tBMA(1.35 g, 0.95 mmo ¢} 2wz Al
Falel 88% &2 B FE A%l (Mw=2.10x
10, Mw/Mn=2.49).

'H-NMR(CDCL, &, ppm): 7.77-7.79(d, 4H), 7.26-
7.33(d, 4H), 4.33(m, 1H), 3.74(m, 1H), 2.44(s, 3H),
0.63-1.81(m, 41H). IR(KBIy, cmi®): 2978(-CH3), 1722
(C=0), 1138(-S@); Found: C, 66.12; H, 9.45; S, 1.26.

Poly(STl;-co-tBMA o) (P-4). STI(0.57 g, 1.00 mmol)
2} tBMA(1.28 g, 9.00 mmo- $J¢} e o m =
o] 82% 82 3 A9de}. (Mw=1.35<
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10, MW/Mn=2.14).

'H-NMR(CDCl, &, ppm): 7.77-7.79(d, 4H), 7.25-
7.33(d, 4H), 4.31(m, 1H), 3.75(m, 1H), 2.44(s, 3H),

0.63-1.81(m, 41H). IR(KBI, cmi®): 2978(-CH3), 1722

(C=0), 1139(-SQ); Found: C, 66.03; H, 9.30; S, 2.12.
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Schemel. Synthesis of polymeric acid amplifying photore-
sists.
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Table 1. Composition of acid amplifying copolymers

- g - A

Monomer molar feed ratio Compositfon
Copolymers M Muw /M T
HSI STI tBMA HSI STI tBMA
P-1 5 - 95 2 - 98 19000 2.22 160
pP-2 10 - 90 4 96 12600 2.00 180
P-3 - 5 95 3 97 21000 2.49 1568
P-4 - 5 90 - 5 95 13500 2.15 15¢

#Determined from elemental analysis
"Determined from GPC

&lgie}. Table 19 monomer molar feed ratib ¥]a.s}k
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Wavenumber (cm) Fig. 2. Time course of the consumption of the sulfonyl group

Fig. 1. FT-IR spectra of P-4 film in the presence of 5 wt% of Poly(HSI<cotBMA) film in the presence of 5 wt% DTS®T
DTSOTf stored for (a) O, (b) 5 and (c) 20 min at 4TO at various temperatures.
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Fig. 3. Time course of the consumption of the sulfonyl group Fig. 5. The consumption of the sulfonate group of acid
of Poly(STlcotBMA) film in the presence of 5 wt% DTS®T  amplifying copolymer films after various dose of exposure
at various temperatures. and PEB at 116C for 2 min in the presence of 5 wt%
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Fig. 4. Photosensitivity curves of Poly(H&-BMA) film

Normalized film thickness

in the presence of 5 wt% DTSOTf as a photoacid generatorScheme2. Proposed path of Acid catalyzed reaction in

(film thickness: 0.23im).
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