RIJLAIFOBRERELEOIA

BEEARKRL Okt Bz - Kl f#&EF - KH EH
¥—7 4 Saitsesr WeE 1§

Abstract

Polyimides having pendant carboxyl groups were prepared by one-pot polycondensation
of 4,4'-(hexafluoroisopropylidene)diphtalic anhydride (6FDA) with 3,5-diaminobenzoic acid
(DABz) and bis[4-(3-aminophenoxy)phenyl]sulfone (m-BAPS) in the presence of V-
valerolactone/pyridine catalyst system using N-methyl-2-pyrrolidone (NMP)/toluene mixture
as a solvent, and used for the electrodeposition coating. Polyimide compositions for
clectrodeposition coating consisted of the pendant carboxyl-containing polyimide, NMP and
cyclohexanone as solvents, N-methylmorpholine as a neutralizing agent and deionized water.
The electrodeposition coating under a fixed voltage provided polyimide films with high
levels of appearance and smoothness on complexly shaped metal articles. We also prepared
polyimide compositions for electrodeposition coating containing diazonaphthoquinone
compound(PC-5%) as a photosensitive material, and used for the electrodeposition coating.
Photosensitive polyimide films formed by electrodeposition coating gave positive-tone
behavior by UV irradiation, followed by development in a aqueous tetramethylammonium
hydroxide(TMAH) or ethanolamine-containing solution. The scanning electron microscopic
photograph of the resulting image showed fine and sharp line/space patterns.
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Scheme 1 Synthesis of polyimides having pendant carboxyl groups

Table 1 Preparation and characterization of polyimides having pendant carboxyl groups

2) . 3) i di ot )M 5) 7
Run No. Composition of polyimidesl) /C%‘gH l['\;&:gt(l}(]);'n Irgg;z(:g;) n X1 04 MW/M,,5 Tg) T 5)

PI-1 6FDA+DABz 560 3.5 96.5 10.6 1.9 325 478
PI-2  4(6FDA)+3DABz+m-BAPS 841 32 ~100 11.9 2.1 299 477
Pi-3 2(6FDA)+DABz+m-BAPS 1401 6.5 ~100 12.0 23 266 476
P-4 4(6FDA)+DABz+3m-BAPS 3083 5.8 ~100 11.6 24 253 494
PI-5 6FDA+m-BAPS - 5.0 ~100 14.5 2.4 230 519

1) 20wt% NMP solution  2) Mol.wt. of repeating unit containing one equivalent COOH group
3) At180°C  4) By 'H-NMR(solvent:DMSO- d.) 5) By GPC using UV detector(based on
polystyrene, solvent:DMF) 6) By DSCata heatlng rate of 10°C/min under N,

7) By TGA at a heating rate of 10C/min under N,
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Table 2 Preparation of polyimide compositions for electrodeposition coating
: effect of pendant carboxyl groups content
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e (= i un No. solution PI solution N & H conductivity pH
D ;AN {2; =5 li PUNMP [ ] N o 2 [mS/m]
o ~, 2~ |
Ry MAN 0 CH,
S a2 L
:j—‘. ;‘F v % = ﬁ EDB-1 PI-1 3.0/120 1.08 15.0 20.0 20.0 36.8 7.0
EDKRKETWVEY
~ 4e EDB-2 PI-2 3.0/120 072 15.0 20.0 20.0 25.2 7.1
1IFEZHWT
= N 2 EDB-3 PI-3 3.0/12.0 043 15.0 20.0 20.0 119 7.3
AL 72EBEWE
DB-D)TE&RbDEW EDB4  Pi4 3.0/12.0 020 150 200 95 4.0 7.2
'1_[5, ;2 7N L N % D EDB-5 PI-5 3.0/12.0  0.50 15.0 20.0 6.5 5.1 7.5
R ¥
1E ‘i 7 y v }\ 1) See Table 1 2) Neutralizing agent/COOH =2/1  3) At 24T
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(A) Copper printed wiring board

Electric current

Fig. |

(A) Cu coated with polyimide film

10V/3min+30V/Imin)

(EDB-3 system)
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(Voltage/current impression time :
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(B) SUS mesh foil
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Structure of electrically conductive workpieces

(B) SUS coated with polyimide film

(Voltage/current impression time :

10V/3min)
Fig.2 SEMs of copper printed wiring board(A) and SUS mesh product(B)
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Table 3. Preparation of polyimide compositions for electrodeposition coating :
effect of photosensitive materials

Components (g)
2 Electric K 4
1 )
Run No. P l' ) . FH3 3 conductivity  PH
solution  PI solution N & H,0 (phot osen smv e [mS/m]
PI/NMP [ ] 1}1 material)
CH;,
EDB-P-1 PI-1 3.0/12.0 043 150 200 200 3.0 29.1 7.5
EDB-P-2 PI-2 3.0/12.0 043 15.0 200 200 3.0 194 7.2
EDB-P-3 PI-3 3.0/12.0 043 15.0 200 200 3.0 10.2 7.3

1) See Table 1 2) Neutralizing agent/COOH =2/1  3) 100 wi% for P1  4) At 22 T
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M (A) EDB-P-1 system (B) EDB-P-3 system
7 EREBREKELT Z 2.38% aqueous TMAH(r.t, 45 sec)  ethanolamine/NMP/H,0 (1/1/1 by

BHWTEXRL, 77 2 weight)(40°C, 90sec)
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. /10 min. exposure dose : 1000mJ/cm®)
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