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Ji Eun Kang, Kyong I1 Hong*, Kwon Taek Lim, and Yeon Tae Jeong‘r

Pukyong National University, Pusan 608-739, Korea
*Korea Research Institute of Chemical Technology, Daejeon 305-600, Korea
(Received April 12, 2005; accepted August 1, 2005)

MZE ASAAE fEsl7] $18F] 2-hydroxyphenyl-4-methylbenzenesulfonate (1), 3-hydroxyphenyl-4-methylbenzene-
sulfonate (2), 4-hydroxyphenyl-4-methylbenzenesulfonate (3)7} -3t 94 AAE Zbe WS AASAAZA FAH
Atk olgf gt AEE AFFAAES AT AAZTE AdE AL Atel] fal] AEFHunt-go R p-sFAE A
S AAEAT o2l d WEES HEAL o AE S-S poly(fert-butyl methacrylate, PIBMA) EollA ¢33 d% okA
e Ba AEFIAAZA Agshe HxO B ASAAYe] FHEA 318 F%Y IEYAAE 3
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Aiming the development of novel acid amplifiers, 2-hydroxyphenyl-4-methylbenzenesulfonate (1), 3-hydroxyphenyl-4-methyl-
benzene sulfonate (2), 4-hydroxyphenyl-4-methylbenzenesulfonate (3) were synthesized as the aromatic acid amplifiers
with good thermal stability. They were autocatalytically generated p-toluenesulfonic acid in the presence of small amount
of acid evolved from a photoacid generator. These aromatic sulfonates showed excellent thermal stability in PtBMA film
and were proven to be the first aromatic acid amplifier to act as a photosensitivity enhancer. When these compounds

i

were coupled with a chemically amplified photoresist system, photosensitivity was enhanced up to 3~6 folds.

Keywords: acid amplifier, photoacid generator, chemically amplified photoresist
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Scheme 1. Structures of acid amplifiers.
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Figure 1. TGA thermograms of acid amplifiers (1) and (3).

'H-NMR (CDCl;, &, ppm): 7.70~7.72 (d, 2H), 7.30~7.32 (d, 2H),
7.09~7.13 (t, 1H), 6.70-6.73 (d, 1H), 6.55 (m, 1H), 6.52 (m, 1H),
2.45 (s, 3H); Anal. Calcd. for Ci3H1204S:1 C, 59.03; H, 4.54; S, 12.11.
Found: C, 59.10; H, 4.45; S, 12.54.
4-Hydroxyphenyl-4-methylbenzenesulfonate (3). 100 mL 4+ &<
vl ZEkAFe pyridine 32 mL 2} hydroquinone (2.2 g, 0.02 mol)=
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A719F FLg W oR AolE F vRkEel AE7dste] st
AF2eA 24 h Pxsto] S 2 Fejo] =S Itk
yield: 36%; mp: 98.6~99.3 C; IR (KBr, cm'l): 3439 (-OH), 1194
(-SO»), 866 (-Ar): 'H-NMR (CDCls, &, ppm): 7.67~7.69 (d, 2H),
7.29~7.31 (d, 2H), 6.81~6.84 (d, 2H), 6.68~6.71 (d, 2H), 4.82 (s,
1H), 2.44 (s, 3H); Anal. Calcd. for Ci3H204S:: C, 59.03; H, 4.54; S,
12.11. Found: C, 59.11; H, 4.43; S, 12.56.
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Figure 2. Time dependance of the consumption of the sulfonyl
group in PtBMA film containing 5 wt% of (1) in the presence of
5 wt% DTSOTT at temperatures 130, 140, and 150 C, respectively.
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Figure 3. Time dependance of the consumption of the sulfonyl
group in PtBMA film containing 5 wt% of (2) in the presence of
5 wt% DTSOTT at temperatures 130, 140, and 150 T, respectively.

Table 1. Thermal Properties of Acid Amplifiers

. . Melting Decomposition
A lifi .
cid amplifiers Temperature (C) Temperature (C)
AA 1 92 178
AA 3 101 225
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Figure 4. Time dependance of the consumption of the sulfonyl
group in PtBMA film containing 5 wt% of (3) in the presence of
5 wt% DTSOTT at temperatures 130, 140, and 150 T, respectively.
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Figure 5. Photosensitivity of PtBMA film doped with 5 wt% of (1)
or (2) or (3) in the presence of 5 wt% DTSOTf as a photoacid

generator (film thickness: 0.3 ym).
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Scheme 2. The postulated mechanism of acid amplification.
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