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The invention  pertains to an  isocyanate-modified

photosensitive polyimide. The photosensitive polyimide of the
invention possesses excellent heat resistance, chemistry
resistance, and flexibility, and can be used as a liquid photo resist
or dry film resist, or used in a solder resist, coverlay film, or

printed wiring board.
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R L — 8 = % X A MM B B (polyethylene glycol
dimethacrylate) ~ 1,3- T =— — 9% K A" % B & (1,3-
butylene glycol dimethacrylate) ~ B & — 8 — ¥ X & % &
&5 (polypropylene glycol dimethacrylate) ~ 2-#& % -1,3-— ¥
A &M A X A K (2-hydroxy-1,3-dimethacryloxypropane) »
22- 2 [A-(FEAAH AKX T AE)RE]A & (2,2-bis[4-

(methacryloxyethoxy)phenyl]propane) ~ 2,2- = [4-(F X &
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% A A =~ ¢ A& K ) X X 1 A& & (2,2-bis[4-
(methacryloxydiethoxy)phenyl]propane) ~ 2,2-=—[4-(F & &
w oA R T A A& ) X KX ] A Jx (2,2-bis[4-

(methacryloxypolyethoxy)phenyl]propane) ~ 3 Z — & — &
Y B &5 (polyethylene glycol diacrylate) s = & — & — & 1%
B% 85 (tripropylene glycol diacrylate) ~ F & = A M

Bk
&5 (polypropylene glycol diacrylate) ~ 2,2-=—[4-(& % & &
= ¢z & X ) X X 1 A& & (2,2-bis[4-
(acryloxydiethoxy)phenyl]propane) ~ 2,2-—[4- (A% & & &
z & %X ) X X 1 A& &£ (2,2-bis[4-
(acryloxypolyethoxy)phenyl]propane) ~ 2- % X -1- & % &
A 3-9 £ A H A £ A K (2-hydroxy-1-acryloxy-3-
methacryloxypropane) ~ = & ¥ X /B % = F A & % 8% B
(trimethylolpropane trimethacrylate) ~ mw & F X ¥ 4% = &
M BR &5 (tetramethylolmethane triacrylate) ~ m & ¥ X ¥ i
W™ & M B & (tetramethylolmethane tetraacrylate) ~ ¥ & &
— R — B ¥ X & M B B (methoxydipropylene glycol
methacrylate) ~ @ §.Lk X = ¢ =— B &/ W B B
(methoxytriethylene glycol acrylate) s F X X @ X R 2 =
B2 /& M 8 B (nonylphenoxypolyethylene glycol acrylate) ~
*F X X &4 X R A”A = B A WK B& B
(nonylphenoxypolypropylene glycol acrylate) -~ 1-
acryloyloxypropyl-2-phthalate ~ & M B8 2 2 jis B &
(isostearyl acrylate) ~ H 3B & ¢ %% % A & & ¥ &% &
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(polyoxyethylene alkyl ether acrylate) ~ = & X & X% ¢ = &
E% &5 (nonylphenoxyethylene glycol acrylate) ~ & & =
B2 — ¥ X &% 8 & (polypropylene glycol dimethacrylate) ~
T — 8 =— ¥ X & MM 8 & (1,4-butanediol
dimethacrylate) ~ 3- 9 J -1,5-/% — 8 — ¥ X & %% B & (3-
methyl-1,5-pentanediol dimethacrylate) ~ 1,6-2 — &8 ¥ &
A M B2 B5 (1,6-hexanediol methacrylate) ~ 1,9-F — & ¥ £
A M B &5 (1,9-nonanediol methacrylate) ~ 2,4-=— 7 #-1,5-
& = B — ¥ X A& ¥ B & (2,4-diethyl-1,5-pentanediol
dimethacrylate) ~ 1,4-38 & b — F 8 — F X & ¥ B & (1,4-
cyclohexanedimethanol dimethacrylate) ~ — & — h"ﬁ
&% & (dipropylene glycol diacrylate) ~ = 3 X jx = EF B — "
Y B% 85 (tricyclodecanedimethanol diacrylate) ~ 2,2- = &, 4t
—4-Am % A AR T AKX]TX KX]IA K (2,2-hydrogenated
bis[4-acryloxypolyethoxy]phenyl)propane) ~ 2,2- = [4-& ¥
A KX R A& & A 1 X X 1 A& k& (2,2-bis[4-
acryloxypolypropoxy]phenyl)propane) ~ 2,4-=— 7 % -1,5- /%
— B — & M8 & (2,4-diethyl-1,5-pentanediol diacrylate) -
z & b = £ F A A K = & M 8 & (ethoxylated
trimethylolpropane triacrylate) ~ & A =& F X & &% =
Y B2 Bs (propoxylated trimethylolpropane triacrylate) ~ & #,
Bk 8 = (L » & M B8 B )(isocyanuric acid
tri(ethaneacrylate)) ~ & /% W & w & } &8 & (pentaerythritol

tetraacrylate) ~ Z &, 41t £ & wW 8 w & M & & (ethoxylated
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pentaerythritol tetraacrylate) ~ & £ 1t £ X m 8B @ & % &
B (propoxylated pentaerythritol tetraacrylate)~ = = # ¥
A Ak w A M B B (ditrimethylolpropane tetraacrylate) ~ —
/% @ B R & M B & (dipentaerythritol polyacrylate) ~ £
£ Bk B = M & B (triallyl isocyanurate) ~ ¥ A & M 8 4 K
H# b 85 (glycidyl methacrylate) ~ ¥ /& % 4 K # & & (allyl
glycidyl ether) ~ 1,3,5- = & # & 75 £ -s- = # (1,3,5-
triacryloylhexahydro-s-triazine) ~ 1,3,5- X F & = ¥ & &5

WA A K

i

(triallyl 1,3,5-benzenecarboxylate) -
(triallylamine) ~ 4 & B = % & 85 (triallyl citrate) ~ & & =
Y 7 B (triallyl phosphate) ~ FT % & b % (allobarbital) ~ =
¥ A A B (diallylamine) ~ = % & X — ¥ &% % &
(diallyldimethylsilane) ~ — ¥ & # = & 1t 4 (diallyl
disulfide) ~ — 4 & A & (diallyl ether) ~ £ B8R &8 — 4% & &5
(diallyl cyanurate) ~ 2 & 8 =— % & & (diallyl
isophthalate) -~ #f BK B — } & 85 (diallyl terephthalate) -
1,3-= % & & % -2-% 8 (1,3-diallyloxy-2-propanol) v = #
A & B b 4 (diallyl sulfide) ~ & R & = % & & (diallyl
maleate) ~ 4,4'- R & & A M X & — F X & ¥ 8 8 (4,4'-
isopropylidenediphenol dimethacrylate) & 4,4'-8 & & X 5
R B — A M B B (4,4'-isopropylidenediphenol diacrylat) o
ABEAZIRABCEYAERIRELERIEZ L EA L
o REBRESHLEIH AREHEL0IEEY
B4 A 0.1-208 8 % o
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M TFTRERBHEATAME - S ZRA > A RBRH
AEAZEE EMAEATARABREL  EFEFT A
BHAZEHNTHBEAERZIAEGREIL BN ARABTRZ
#E -

EHF A ERZITHEE AR T
PMDA : ¥ w # — & (pyromellitic dianhydride)

DABA @ 3,5-—pzx % % ¥ # (3,5-diamino benzoic acid)

6FDA © 4,4'-7Xx & % & & X — Bk 8 = & (4,4'-

‘ hexafluoroisopropylidene-2,2-bis-(phthalic acid
anhydride)
BAPA © 2,2'-% (3-B £ 4-8 A X X )&FH % (2,2'-bis(3-
amino-4-hydroxyphenyl)propane)
MBAA @ = (4-p¢ A -3-# X A )9 s (bis(4-amino-3-
carboxyphenyl)methane)
MEMG : = (4- B %X X & X ) ¥ ¥ (bis(4-
‘ aminophenoxy)methane)
TAB-E: 3,3°,4,4°- m & X =— X H¥ & (3,3,4,4’-

tetraaminodiphenyl ether)

IEM @ ¥ X & % B 2- & # 8% R ¢ B (2-Isocyanatoethyl
methacrylate)

1- MI: 1-9 K =k o (1-methylimidazole)

HEMA : ¥ X & M 8 2- # ¢ B8 (2-hydroxyethyl
methacrylate)

HMC: 4'- 5 % -4- F & X & #@ & (4'-hydroxy-4-

£853
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methoxychalcone)
TMDC : T = % & # & (tetramethylene diisocyanate) |
IPDI: £ 4 # 81 — & & & &5 (isophorone diisocyanate)
PTZ : =% v% (phenothiazine)
DMAC : = ¥ & T & B (dimethyl acetamide)
NMP : N-¥ # ot & ft 8 (N-methylpyrrolidone)
KH1: &R BEHREAZREDRPL
FF B 43.62 g (0.2 mol)z PMDA £ 30.43 g (0.2 mol)x

DABA » /w A300 mL NMP:» & FT#H# 1.5 » B+ 2

2 50°CH #EHA4EF - 4% > jmASO mL=-¥F X 4
150°CF » ridean-stark® B MK - T KT L2 E > @ TI%
AR A BB TRERPL-

FH2 b teEamesd xR &85 mEdJ-Pl)

FFER 370 gz Pl sjwA1-MI 1.4 g~ IEM 15.5 g2 PTZ 0.1

g EERBTHEMFLING - 1/ 85% » 78 £260°C> 8 # 6/

ﬁ’&T A E X HAUNERBE XY RS SR

P1) -
FH3: 6B F AR D KPP

F+ 5% 88.85 g (0.2 mol)z 6FDA # 57.26 g (0.2 mol)x

BAPA > 42 A300 mL NMP - 2 FT#H #1855 BH 3

ZS50C##H4NEF - 454 > wAS0 mLz —F % » £150

CTF » Rdean-stark# B K - R KR D% > & 7T 4H 3

B A Az BT RERP2-
FHl4 bR te it s d xRk sm(-P2)

852
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# B 440 gz P2 juA1-MI 1.67 g~ IEM 36.86 g1 PTZ
0.12 g+ A E B FHHFELILEH - 1) 0F% > 4 2Z60C > 4
HONM  BITHREBAMEALAALREA[BERNETZFEDLRE
(I-P2) -

RHS: bk —RRABESLE 2R &%k (DI-PL)

# B 370 gz Pl » su A 1-MI 1.4 g~ HEMA 13.01 g -
TMDC 14.01 g2 PTZ 0.1 g» A ZE & FTHHFE1 ) - 1) 8
#% 0 FBEGOC P BHOINE  ETHINFE2HAE =
B RMeEENYxREE i (DI-PL) -

RHl6: b R R#idd xRk % (DI-P2)

# B 440 gz P2 ju A 1-MI 1.67 g~ HEMA 13.01 g -
TMDC 14.01 g#2PTZ 0.12 g» A B F#H 18 - 1) 8F
% 0 SR EEOC » HHO6NH BT HFEMEZIREAELE =
EABeE Y xRE T DI-P2)-

FH7T: 2REH B KRB S KP3)

# B 43.62 g (0.2 mol)x PMDA# 15.22 g (0.1 mol)x
DABA#23.03 g (0.1 mol)z MEMG * fu A 300 mL NMP -
HEBTHHELNS  BARBESOCH LA - 485
#% > mAS0 mL=—F X » £150C F » s dean-stark# B &
Ko BFBR AT L2HE  BIRHNEARAZIRTBEIRER
(P1) -

RH8: bAKABBEAME YR85 8 (-P3)

# B 420 gz P3» pju A 1-MI 0.7 g~ IEM 7.75 g2 PTZ 0.1

g EERTHHFLINE - 1Lk B Z260TC » FH6/
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B BT FE A R AN E REBENE X RE&ED R
P3) o
RH9: bl sA _RRMENY xRB I KDI-P3)

# B 420 gz P3 A 1-MI 0.7 g~ HEMA 6.5 g~ TMDC
7gRPTZ 011 g AEBTHHFLIIGF - 1 85% » #BZ
60°C #6405  BRITRBAEZITHAELE _F BB HR
% 2 % 8 % 8 (DI-P3) -

TH10: & B A LA 2 RE T RPY

# B 88.85 g (0.2 mol)z 6FDA 2 28.63 g (0.1 mol)x
BAPA$23.03 g (0.1 mol)Z MEMG * 4z A 300 mL NMP » %
TR TREING  BABES0OCREANG « 404 -
e AN50 mLz — F X » £ 150°C F °» M dean-stark # & i
KeeHFmAT2H  BITHFNEAFARBREAZLREIRER
(P4) -

RH11: ARERAE - F REBEBRYT 2 RE&EDK(DI-P4)

#£ B 490 gz P4 s A 1-MI 0.85 g~ HEMA 6.51 g~ IPDI
11.12 g#@2PTZ 0.11 g> A E R FTHHELIEF o 185 % >
BEG6OC » HHO6IH ETHAAETZARAASE — &R
B X4 2 R & 2 Bz (DI-P4) -

@12 A fte B RUBABs Y 2 %8 5 & (DI-PS)

#£ B 490 gz P4 A A 1-MI 0.85 g~ HMC 25.43 g~ IPDI
22.23 g PTZ 0.11 g> A F B F#HE#FL1)EF - 18544 - 7
mEG6OC » BHONF» T RFBMEFXLRAE
Bs 2L H 2 B % Z Bz (DI-PS) o

— R A8

\-\"\
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KH113: &R B A K 2 R8s D e (P6)

FF B 43.62 g (0.2 mol)zZ PMDA ~ 23.03 g (0.1 mol)x
TAB-Ef228.63 g (0.1 MOL)Z DABA » fu A 300 mL NMP -
HNEBTHERFLINEGE  BABESOCHBHINE - 48
#% > M ASO0 mL—_— % X » £150C F » i dean-stark# & i

Ko HBAREHR  BRTHINAABRAZ RSB S RER

(P6) -
KH14: G BALERBEBENYT 2 X2 E-P6)

# B 440 gz P6+ s A 1-MI 0.85 g~ IEM 15.5 g1 PTZ
0.1 g» AFBTRHLINEF - 1% - B E260C » B
6B BTHBMELHEANE RSB GA Y X RED®%
(I-P6) «

THIS: oA B A 68 2 K& 5 (DI-P6)

F B 440 g P6 » fuw AN 1-MI 1.45 g~ HEMA 6.51 g -~ IPDI

11.12 g PTZ 0.11 g A B FTHFELIIF - 1) F% > #3

@ ZE00C B#HOIH RIFAMATLHRAL-RA[A#&E X

% z B B % B (DI-P6) -
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Fzrtah AR AEAUATZAB

F FBQ B R
HC=C-R6~ HC=C-C-O-R6-  HC=C-G=G~C-O-R6-
R4 4 Ry  HH

5t AT R

O
o H
H(IZ‘—'C—C"N—FB—

R4

2 P

7>

RARRSE AHI B BRA KA ERAKZT A FCI-CS52 4

xR
R64 B ERARLERAKZAEACI-C202 F KK

| -
3. wH KR BIZRA AV RBEIRR A  EFYHLSFLH

Rz R ARG EEARTZIEAR:

H,
H2C=g'<C )-z Q H, Q 9 H,
%k

Hc=ﬁ(—c }Z HC=¢-C-0
0] H O H
1l 2 1] 2
H2C=E—C-O‘<C -}Z H,C=C-C=C c-o—(c)i
Q H Q /H
Hc=c-E-0{c’}, Hzc=g—a=ﬁ—8—o—{cz)i
Hs e
Y .
He=¢-c=C—C-0 Y, HCCCCC—-(}
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H,C=C-

HY »rz& 8 A0-62 & % -
4. WwHF KBIZRARZRBIERAH £ PRIKGLE A

Tz AM:
H, Y H H,
1) T P /QC)@/(C?&
~RDo
® AN Y RBH/\
IS (O
~ NS
\ | P
CHy MeQ OMe
" OO
R5 , R5 o
—C*C—  —C=C-C-O-R6- —C=C-C=C-C-O-R6-
. R4 R4 R4
RBO ?
—C=C-C-N-R6- C‘FC—C—Q
H P

0o~p*qRr&AHO0H KK 0 5 & ;
R4 RS5RR6%4 B KE2FME 2 X &

LA
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