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Design and lithographic performances of 193-specific photoacid generators
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The improvement of the transparency of photoacid generators (PAGs) has a researchers’ attention for
193-resist application. In this study, sulfonium salt was chosen as a target PAG. Triphenyl sulfonium salt
(TPS) showing strong absorption at 193 nm was selected as a standard PAG. Starting from the ordinary
compound, designing several 193-specific PAGs was attempted. Molecular orbital (MO) calculation was used
for the estimation of transparency of PAGs. The calculated absorption results fit in with observed absorption
spectra of synthesized PAGs in poly(methyl methacrylate) matrix. Furthermore, MO calculation illustrated
that polycyclic aromatic systems based on Tesystem extension concept should be preferable in terms of
transparency at 193 nm. A new PAG was synthesized based on the trextended concept. The resist
comprising the new PAG was evaluated in order to verify the effect of transparency improvement. The resist
provide good lithographic performances, vertical wall angle without deterioration of photospeed. The MO
calculations have materialized a 193-specific PAG for further improvement of resist performances.
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Fig. 1 The calculated UV spectra of 1, 2, 3, 4, and 5. The numerical values in the spectra indicate the wavelength of the peaks.
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Fig. 2 The calculated UV spectra of 6 and 7. The numerical values in the spectra indicate the wavelength of the peaks.
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Fig. 3 The calculated UV spectra of 8 and 9. The numerical values in the spectra indicate the wavelength of the peaks.
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Fig. 4 The calculated UV spectram of 10. The numerical
value in the spectra indicates the wavelength of the
peak.
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Table 1 Calculated and experimental UV data

A max/nm (exp.) A max/nm (calc.) Streorfg(;:tlga(tgarlc.)
1 201.6 203.58 1.4303
7 204.4 205.08 0.6628
8 2116 217.63 0.8189
9 2154 219.23 0.8630
10 @) 223.87 0.5286

(a) Only shoulder was observed in the deep UV region.
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Fig. 5 Transmittance of newly synthesized PAG and TPS
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Evaluation Conditions

Thickness: 0.34pum on Organic BARC

Soft Bake: 130°C, 90 sec

Exposure: Nikon ArF Exposure Tool (0.55NA, 0.700)
Post Exposure Bake: 130°C, 90 sec

Development: 40 sec (Developer: 0.26N TMAHagq)

Fig. 6 SEM photographs (size: 0.16um) of 193-photoresist
containing 5% (by weight) (a) newly designed PAG
(b) TPS, respectively.
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