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Abstract : Polyamic acid (PAA) was prepared from cyclobutane-1,2,3 4-tetracarboxylic dianhydride (CBDA) and 4,4-
diaminodiphenyl ether (DDE). In order to impart a photosensitivity to the PAA, diazonaphthoquinone (DNQ) derivative
(DY) was added. However, the addition of the DI was not enough to inhibit the dissolution of the PAA for a aqueous alkal
solution. Therefore, we had synthesized poly(amic acid ester)s by an adding 1,2-epoxy-3-phenoxypropane to the PAA. That
is, an acidity of the PAA could be controlled by an esterification reaction of 1,2epoxy-3-phenoxypropane with the PAA.
Significant difference of a dissolution rate of the poly(amic acid ester) between an exposed and unexposed area was observed at
an acid content of 60% and less. Resolution of the positively patterned film showed about 25 um at the exposure dose of 200
mJ/cm’,
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Figure 1. '"H-NMR spectrum of the DI (solvent: DMF-d)).
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Figure 2. 'H-NMR spectrum of the PAA (solvent: DMSO-d}).
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Scheme 3. Synthesis of the PAE.
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Figure 4. UV absorbance spectrum of the DI.
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Figure 5. TGA curve of the DI.
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Figure 6. Comparison of the residual film thickness of the PS-PAEs
with the degree of esterification (Film thickness : 2 pm).

Table 1. Esterification Condition of PAEs (1)

Condition of the esterification
Temperature (C) Time (h) Mole ratio (PAA:EPP)

Polyamic acid ester

PAE-1 60 18 1:2
PAE2 70 9 12
PAE-3 70 18 12
PAE-4 80 9 1:2
PAE-5 80 18 1:2
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Figure 7. Change of the transmittance of the PAE films with the
degree of esterification (Film thickness : 2 um).

Table 2. Esterification Condition of the PAEs (2)

Condition of the esterification
Temperature (C) Time (h) Mole ratio PAA:EPP)

Polyamic acid ester

PAE-6 50 18 1:4
PAE-7 50 24 1:4
PAE-8 60 18 1:4
PAE-9 60 24 14
PAE-10 70 18 14
PAE-11 70 24 1:4
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Figure 8. Comparison of the residual film thickness of PS-PAEs with
the degree of esterification.

Az PAE-39} PAE-109] Z7E vuE uw} PAE-109] dl=H=3%
7t @43 7SS & T ok B9 olzt A8 A 22
Z&7 slolA FA3F FF A== Figure 9914 REFF0| 89~96%2]
Helol Iom WhSAIZEE 18AIZE 2 2% PAE102] 797t B
o 4% BRI 5EA4S Bolxn itk

OMiEAE} A AubE, o 2H23ls 3 B3t 24 A2 §
& wlAsFEA 1 ARt EAS RY Aog o= PAE
102 D19} 7di39] FHHI2 T35l YA P 434 PAE 2 E
(PS-PAE-10)& A5G THPAE-108] B4 : ol 2~H| 238%>40%, 7te)
E>00%, BEHT>96%). AElaidd PSPAE wHatel 200 mJ/cm’e]
238 2AEI 90 CollA 587 =53 & dAEsynk oo &
82l 0.95%2] TMAH G880 1523 H3AA vlAd de-e a4
3k AR vAEiElY] EH Bt FAE astep 500 (TENCOR)
2 ARFAREPIA ALRIE o] 85k 5783819 AL Figure 10914 R

E0H, A30d A2E, 200613

of
4

- olml g
100+
- 801
9
T
S 60
g
R
=)
S
= 204
04
T T T T T T T
150 200 250 300 350 400 450 500
Wavelength(nm)
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Table 3. Solubility of the PS-PAE-10 Film

Solvents® Solubility”
MeOH -
THF -
DMSO -
NMP -
2.38% TMAH -
PR stripper +-

“Abbreviation : THF : tetrahydrofuran, DMSO  dimethyl sulfoxide, DMAC :
dimethylacetamide, NMP : n-methyl -2-pyrrolidinone, TMAH: aqueous solu-
tion of tetramethyl ammonium hydroxide. *++, soluble ; +-, partially soluble ; -,
insoluble.
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Figure 11. Effect of the photo-bleaching on the transmittance of the
PS-PAE-10 film.
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