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ABSTRACT: Photosensitive polyimides having cyclobutane or phenyl and aromatic
sulfonyloxyimide units in the main chain have been synthesized and the photodegradation be-
havior was investigated in relation with the polymer structure. The polyimides were prepared
by condensation polymerization of N-hydroxyl and sulfonyl chloride. The prepared polyimides
were stable up to 250 C without thermal degradation. It has been found that the
photodegradation of polyimides upon irradiation of 254 nm UV light results from scission of
N-O bonds or ring opening of imides moiety by spectroscopic measurements. The polyimides
were useful as positive working photodegradable polymers. Especially, the positive tone image
of polyimide containing a pyromellitic diimide moiety exhibited high sensitivity and
resolution.

Keywords: photosensitive polyimide, photodegradation of aromatic sulfonyloxyimide, positive-
tone image.
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carboxylic dianhydride, 1,3-benzenedisulfonic acid
disodium salt, 2,6-naphthalenedisulfonic acid diso-
dium salt, hydroxylamine, 329, sulfolane& Al
drich Chemical Co.2] &F Ale}e A oA glol
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Caled. for C,H,N,Oz: C, 48.41%; H, 1.62%;
N, 11.29%

Found: C, 48.42%; H, 1.52%; N, 11.24%
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FA S FET FAR WP ez Azt
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A JtAZ K& 4 JF 5 S22 39 acetoni-
trile 20 mL, sulfolane 20 mL 2} N, N-dimethyl-
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E2|H  A24¥ A3% 200000 59
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83.9%, 14.0 g).

Caled. for CH,C1,0.8,: C, 26.19% ; H, 1.47% ;
S, 23.31%

Found: C, 26.28% ; H, 1.45% ; S, 23.35%

2,6-Naphthalenedisulfonyl chloride (NDSC) =
BDSC ©dAle] 45 TUT oz Ax3A
th ole} o] FAFFT F7Ae} w3A| | HH A
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o2 Pt
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Caled. for PNPI: C, 48.00%; H, 1.60%; N,
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Table 1. Synthesis of Polyimides by Condensation
Polymerization

run I time temp. yield viscosity
No. PV ) (o) @) dL/p)
1 PNCI 6 80 56 0.58
2 PNP1 6 80 71 0.63
3 PBCI 6 80 21 0.38
4 PBPI 6 80 27 0.46
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Figure 1. FT-IR spectra of (a) HBCL, (b) NDSC, and
(c) PNPL
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Figure 3. TGA curves of (a) PNCI, (b) PNPI, (c)
PBCI, and (d) PBPL
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Figure 4. UV-Visible absorption spectral changes of
PNCI film upon irradiation with 254 nm light.
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Figure 5. UV-Visible absorption spectral changes of
PNPI film upon irradiation with 254 nm light.
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Figure 6. FT-IR spectra of PNCI film before and
after irradiation with 254 nm light for 3 hrs.
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Figure 7. FT-IR spectra of PNPI film before and
after irradiation with 254 nm light for 3 hrs.
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Table 2. Solubility of Polyimides

before irradiation after irradiation

solVents . op 1 PNCI PBPI PNPI PBCI PNCI PBPI PNPI
DMF © 0 0 0O © © 0O o0
DMSO © © © O © © o o
DMAc © 0 0 0 © © © o0
NMP o O o © O © O o
1,4-dioxane X X X X X X X X
m-cresol X X X X X X X X
THF X X X X A O 0o o
acetone X X X X X X o) o)
chloroform X X X X X X A A
toluene X X X x X x x X
methanol X X X X X A O O

©: More than 5 vol%, ©O: 1 vol%~5vol%, A: Less than 1 vol%,
X Insoluble.
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Figure 8. GC-MS spectra of (a) N, N-dihydroxy-
pyromellitic diamic acid and (b) PNPI after exposure
to 254 nm light in solution.
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