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Abstract . Photosensitive copolymers bearing acyloximino groups were prepared and the formation
of amino groups by the photoreaction in the solid phase was investigated. The change in solubilities
for various solvents was investigated for application of the copolymers to photoresists, and the copoly-
mer films treated with an aqueous solution of HCl after irradiation became soluble in methanol and
ethanol. The amounts of critical amino groups for complete dissolution of MMA copolymers were lo-

wer than those of styrene copolymers, the former being 3 mol%, and the latter being 10 mol%.
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Table 1. Composition and Physical Properties of AAPO Copolymers

AAPO(mol %)

Copolymer . - conv.(%) M,/10! M../10 M../M,
in feed in copolymer
AAPO(14.7)-St 10 14.7 27.3 19.2 32.3 1.7
AAPO(25.8)-St 20 25.8 18.1 20.2 36.5 1.8
AAPO(29.1)-St 20 29.1 26.9 9.0 253 2.8
AAPO(32.3)-St 30 323 248 20.3 429 2.1
AAPO(35.6)-St 30 35.6 20.1 11.3 17.1 15
AAPO(51.0)-St 50 51.0 440 20.0 27.0 14
AAPO(100) 100 100 30.2 14.8 294 20
AAPO( 5.2)-MMA 5 5.2 - 15.8 21.8 14
AAPO( 8.2)-MMA 10 82 185 18.2 259 14
AAPO(10.1)-MMA 10 10.1 222 9.8 16.1 1.6
AAPO(15.7)-MMA 20 15.7 155 210 31.3 15
AAPO(24.4)-MMA 30 244 239 6.9 15.6 23
AAPO(24.5)-MMA 30 245 15.1 18.8 42.8 2.3
AAPO(39.6)-MMA 50 39.6 326 16.8 29.8 18
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Fig. 1. Decomposed fraction of AQOI groups in AAPO
(25.8)-St film vs. irradiation time.(()) from changes
of absorbance at An. in UV spectra (@) from cha-
nges of absorbance at 1760 cm® in IR spectra.
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Fig. 2. Changes in the UV spectra of AAPO(25.8)-St
(10 wt% BP) before and after irradiation.
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Table 2. Solubility Changes of AAPO Copolymers Before

o

and after Irradiation™

Solvent S. P. AAPO(29.1)-St™ AAPO(24.4)-MMA™
(cal/ce)' unirrad.  irrad. H,O irrad. HCl  unirrad.  irrad. H.O irrad. HCI
Cyclohexane 83 X X X X X X
Benzene 9.2 O O X O O X
Acetone 9.8 O X X O O X
2-propanol 11.2 X X X X X X
Ethanol 12.8 X X O X X O
Methanol 14.8 X X O X O O
Methanol-water
(3:1v/v%) 16.8 X X A X X O
Methanol-water
(1:1vwv%) 19.1 X X X X X A

"i Degree of decomposition of AOL groups was 90%.
"2 () dissolved, (A) not dissolved completely, (X) not dissolved.
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Fig. 3. Changes of UV spectra of AAPO(25.8)-St film.
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(1> before irradiation (Z; after irradiation for 7 sec (3’
after treatment with an ag. HCI solution for 3 min (4
after immersion in methanol for 5min ‘S quartz
plate.
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