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Synthesis and Characterization of New Positive Photosensitive Polyimide
Having Photocleavable 4,5-Dimethoxy-2-nitrobenzyl (DMNB) Groups
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ABSTRACT : To synthesize a new positive photosensitive polyimide precursor, parts of
carboxylic acid groups in poly (amic acid) were esterified with 4,5—dimethoxy—2—nitrobenzyl
bromide in the presence of K,COs/HMPA followed by the chemical imidization of residual
carboxylic acid units. The chemical structure of resulting polymer was characterized by 'H—
NMR, UV/vis and FT—IR spectroscopic methods, and its thermal properties were examined
by DSC and TGA. Upon UV irradiation, 4,5—dimethoxy—2—nitrobenzyl moiety underwent the
photodegradation. As a result, the polymer became soluble in alkaline developer due to the

formation of carboxylic acid moiety, which was used to make a micron—sized positive pattern.

Sensitivity curves were obtained from the gel fraction experiments with respect to the
various 4,5—dimethoxy—2—nitrobenzyl ester contents. From those curves, the sensitivity
was ranged from 4000 to 6000 mJ/cmZ, and the contrast was measured to be from 3.1 to 4.9.

Keywords . polyimides, photosensitive polymer, positive type, micro-lithography, poly[imide-co-(amic
ester)].
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Scheme 1. Synthetic scheme for photosensitive poly [imide—co—(amic ester)] having 4,5—dimethoxy—2—

nitrobenzyl (DNMB) groups.
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Scheme 3. Schematic diagram of photo —degradation and formation of azobenzene —2,2’—dicarboxylic acid.
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Figure 1. '"H-NMR spectra of PIAEs : (a) PIAE—1,
(b) PIAE-2, and (c) PIAE-3.
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PIAE—-2, and (¢) PIAE-3.
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Figure 9. Scanning electron micrographs of developed patterns from PIAE —1.
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