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PHOTOSENSI TI VE RESI N COMPOSI TI ON TECHNI CAL FI ELD The pres2i$ JANVA

re1ates to a positive photosensitive resin conposition
,pab{ern of high resolution and high-residual filmratio
sensitivity. BACKGROUND ART Pol yi m de resins excellent

ance, electrical properties, nmechanical properties, et

senmi - conductor device. In recent y Rnﬁﬁﬁﬁ%r, sign
in heat cycle resistanc resi stance, et
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5 and has high
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c. have heretofore
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has shifted to surface nounting by solder reflow Ther
hi gher performance has cone to be required. 20 Meanwhi |
allowing a polp qg&*&pze -t have photosensitivity by
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The present invention relates to a positive

photosensitive resin composition which can form a

pattern of high resolution and high- residual film ratio

5 and has high sensitivity.

BACKGROUND ART

Polyimide resins excellent in heat resist-

ance, electrical properties, mechanical properties,

etc. have heretofore been used in the surface-

10 protecting film or interlayer dielectric of a semi-

conductor device. 1In recent years, however,

significant improvements in heat cycle resistance,

thermal shock resistance, etc. have become necessary

for the resins used in the above applications, because

15 semiconductor devices have come to employ a higher

integration and a larger size, packages have become

thinner and smaller, and the mounting has shifted to

surface mounting by solder reflow. Therefore,

of higher performance has come to be required.

20 Meanwhile, a technique of allowing a

a resin

polyimide resin to have photosensitivity by itself is

drawing attention. The polyimide resin allowed to have

photosensitivity by such a technique, includes, for



phot osensitivity by such a technique, includes, for 2 exanple, a

phot osensitive polyimde resin represented by the following fornula (12):

\ /'G0-CH2-CH2-0-C i =CH2 CH3 R CH3 C H2C=C-C- O CH2-CH2-O 11 11
-NHR3,-NH 11 0 OO0 (12) (R30: R31: OOO). Wth such a resin, the step
of pattern 5 formation can be partly sinplified and a shorter step and a
hi gher yield are achi eved. However, a soPvent such as

N- net hyl - 2- pyrrol i done or hh like,is required, in the step of devel opnent,
whi ch | ncur s aSBFBBLEM PnPheEPSERSttd VRaRALYRGLARD Hasiive F dFESe I HaR
recently been devel oped osi tiye_photos itive resin conpositions which
can be subjecggdgbs gB%éBHﬁﬁgnﬁoﬁgPﬁaaﬁﬁgzueous alkali solution. For
exanple, there is disclosed, in JP-B-1- 46862, a positive photosensitive
resin conposition 15 constituted by a pol ybenzoxazol e precursor, which is a
base resin, and a dFazoquinone conpound, which is a photogensitizer. This

resin conposition has high heat re;” tajjce, excellept eledtrical .
properties and fine pattern fornmabil tychgcng%Hgdg_ ibﬂ;l'ty of being
used 3 : \/ |

CI>H3 Rso CH;

Hzc=c-cﬁ-o-CH2-CH2-o—ﬁ \lcl:——NH-R31-NH

o O O

With such a resin, the step of pattern
5 formation can be partly simplified and a shorter step
and a higher yield are achieved. However, a solvent
such as N-methyl-2-pyrrolidone or the like is required
in the step of development, which incurs a problem in
safety and handling.

10 Hence, there have recently been developed
positive photosensitive resin compositions which can be
subjected to development with an aqueous alkali
solution. For example, there is disclosed, in JP-B-1-
46862, a positive photosensitive resin composition

15 constituted by a polybenzoxazole precursor, which is a
base resin, and a diazoquinone compound, which is a
photosensitizer. This resin composition has high heat
resistance, excellent electrical properties and fine

pattern formability and has a possibility of being used



as .a resin for wafer coating as well as for interlayer insulation. The
devel opnent nechani smof this positive photosensitive resin conposition is
as follows. The diazoqui none conpound is insoluble in an aqueous alkali 5
soluti on when unexposed to a light; when exposed to a light, the

di azoqui none conpound gives rise to a chemcal reaction to beconme sol uble
in the agueous alkali solution; and by #tilizing such difference in

sol ubility between when exposed and when unexposed, the 10 exposed portion
i s di ssolved afRd @eﬁ6§é&,fWﬁeW@ﬁfraC°ﬁﬁ¥ﬂgp§FféFﬁgc6H%igﬂqrﬁ? éiﬁﬁ t he
unexposed porti,on _can be forned,. Vﬁgﬁ t hese photasensitive resin, .
conposi ti ons épéuaggéoﬁrac&%@a%@y? g@ﬁﬁ%ﬂ@%ﬁ%ﬁQ%ﬁﬂnﬁénﬁh%§;RQﬁ§Hﬁye
sensitivity of hot.Qsensi ti ve resin _conposi.tian QW sensitivity

h . |
equi res a1 onB oY RSP S e m oS B SOMERG SO 1w Aeh SR VIR ¢ he
base 1esi n |5 gLl YRR GRS LLT G 1Sl Oy oo, TP T O

increasing the's otosensitive resin° conposition, the

unexposed pearti i1 KRS ha il j ck .0 r nt,
whi ch makesgi tbggﬁgéég b eeht g&%gpfgzsﬁ@a@e%upﬁéglq"i I%\?nlét;ﬁiéc ne%?g!r&%cur S

the col I apse ofi gkt eiheS ARG o g0 ®mddurd givedhinh sdesig ed to devel op
a photosensitive resin 25 conposition which sati'sfies the above-nenti oned
properties andcyheimibas Reglktionsitt Wddbme lsoldible in the aqueous
alkali solution; and by utilizing such difference in
solubility between when exposed ahd when unexposed, the
10 exposed portion is dissolved and removed, whereby a
film pattern consisting of only the unexposed portion
can be formed.
When these photosensitive resin compositions
are used practically, particularly important is the
15 sensitivity of each photosensitive resin composition.
A low sensitivity requires a long exposure time,
resulting in a low throughput. When the base resin is
allowed to have a smaller molecular weight as a means
for increasing the sensitivity of the photosensitive
20 resin composition, the unexposed portion gives a large
film thickness loss during development, which makes it
impossible to obtain a required film thickness or
incurs the collépse of pattern shape. Therefore, it is
highly desired to develop a photosensitive resin

25 composition which satisfies the above-mentioned

properties and yet has high sensitivity.



DI SCLOSURE OF THE | NVENTI ON The present invention ains at providing a
positive photosensitive resin conposition which can forma pattern of high
resolution and high residual 5 filmratio and has high sensitivity. The
présent invention lies in a positive photosensitive resin conposition
conprising: 100 parts by weight of (A) a polyam de resin represented by
"the follow ng general formula (1) and 40 1 to 50 parts by weight of (Bi)
a photosensi tizer which is a 1, &hthqu|none 2-di azi de-5- sul fonate or

al,2- naphthoqQIﬁ@h@5§R3|QE|EEE4IN¥E TdRAt e, of a phenol conpound having a
skel etal structure represented by the follown %Fnera& %gr la 15 (2) :
IHIH E-C NHX-NHC-Y-CNP@ZPNﬁﬁen? ENFERIHANCARTS 3 LORTGYBHGRY # o1 O (1)
Corpauna orcuspoEOE SR SRbsRLeE AR B i Sl O
R i, Ao s FB TP, P P 0
5 film ratio and has high sensitivity.
The present invention lies in a positive
photoéensitive resin composition comprising:
100 parts by weight of (A) a polyamide resin
represented by the following general formula (1), and
10 1 to 50 parts by weight of (Bl) a photosensi-
tizer which is a 1,2-naphthogquinone-2-diazide-5-
sulfonate or a 1,2-naphthoquinone-2-diazide-4-

sulfonate, of a phenol compound having a skeletal

structure represented by the following general formula

15 (2):
OH ?H
E-C NH-X-NH-C-Y-(I.I‘;)—(-N H-Z-NH- Cli,-Y- i H-)I(-NH-("3-E
o) OH O O © 1n OH O

(1)

wherein X is a tetravalent cyclic compound group: Y is
a divalent cyclic compound group; Z is a group

represented by

3
20 |
1

wherein R, and R, are each a divalent organic group, and

R; and R, are each a monovalent organic group; E is an



5 al#phatic group or a cyclic conpound group, each having at |east one

al kenyl or al kynyl group; a and b each show a nolar fraction, a + b = 100
mle % a =60 to 100 nole % and b = 0 to 40 nole % and n is an average
5 valae and a positive nunber of 2 to 300, and (R7)n (Rs)mOH (Rsm” R7)n
QCHz | CHZOCHZI| CHZ 1 R5 1 (2) wherein R2 is one atomor group sel ected
from hydrogen atom alkyl groups, al koxy groups, aryl groups and

substituted aryl gr ; I | it f @Q" nq¥ PQF;ﬁQﬁﬁﬁ :

different and gr eg glciﬁ’%gﬁgcgtg%rr% &1 oéfr gdup 5131 ec gg)%f romhy dgzenaqg% glrﬁvmg

hydroxyl group, al 1e%rs%”|%§re gilgé@fgggl]gro‘}“%%kﬁ{a}i' a&;;" “,f PULENE | DAY o
. I'S hydroxy a

groups, and at |east” one gr oup; ty of R's nay be
the same or differepf,And @nels e AL U WPy Relected fgpnao
hydrogen atom hydroxyl group, alkyl groups, al koxy groups, aryl groups
and cycloal kyl grourm @ &, |8REH aN® Ro 140 nBId oeylamll QURs ard avdrage
integer of 0 to 3; mis an integer of 1 to 3; and nis an integer of 1 to
3. 20 DETAI LED DESGRIRE QiD= Pds iltiWeNHuENe o PQ yaymiste r egidy of the
general formula (1) is obtained by reacting a bis(am nophenol) having an
X structure, a silicone diamne having a Z structure 6

i ¢

(Ro)n (Re)
(Re) OH m (R7)n
AN = Do aNE I~
OO “OT 0
1 Rs 1 (2)

wherein R; is one atom or group selected from hydrogen
atom, alkyl groups, alkoxy groups, aryl groups and
subsfituted aryl groups; a plurality of R, s may be the
10 same or different and are each one atom or group
selected from hydrogen atom, hydroxyl group, alkyl
groups, alkoxy groups, aryl groups and cycloalkyl
groups, and at least one R ié hydroxyl group; a
plurality of R,’s may be the same or different and are
15 each one atom or group selected from hydrogen atom,
hydroxyl group, alkyl groups, alkoxy groups, aryl
groups and cycloalkyl groups, and at least one R, is
hydroxyl group; 1 is an integer of 0 to 3; m is an |

integer of 1 to 3; and n is an integer of 1 to 3.

20 DETAILED DESCRIPTION OF THE INVENTION
The polyamide resin of the general formula
(1) is obtained by reacting a bis(aminophenol) having

an X structure, a silicone diamine having a Z structure



whi-ch is optionally used, a dicarboxylic acid or its dichlo
Y structure, and an acid anhydride which generates an E str
reaction with amno group. In order to obtain a higher yiel
5 possible to use a dicarboxylic acid derivative of active

obt ai ned by reaction of a dicarboxylic acid with

1- hydroxy-1, 2, 3-benztriazole or the like. The pol yam de res
at about 300 to 400C, gives rise to dehydration and ring,10

ride, having a
ucture upon
d, etc., it is
ester type

i n, when heated
closure to

become a pol yb\%&%&a&%l%pt\h%ﬁllg uspdat 2 déspsbaxylicspRidTRE Xt6f the

pol yam de resin, of the general fornula (1) used in the pres
i ncl udes, for d%&%ﬁ%?bdgth%aVngoﬁAﬁg%tﬁﬁF%P§enan¢e§PrPEE@d

ent invention
aflhéffiétlé.e 15 O

O0O000 OO 0 |1llO I t i CH2-1 ., - - 2-, -0-,
%0 20200 Cihen dperates! %n(%p%?racgﬁréo{liﬂanaeeﬁmnpﬁharnalrlpy

grzfgfgég one é?o&p seigcégge an Olloﬂﬁgﬁer ylegh’ gEg

5 possible to use a dicarboxylic acid derivative

active ester type obtained by reaction of a

S O, QF§SO CHs

4

of

dicarboxylic acid with l1-hydroxy-1, 2, 3-benztriazole or

the like. The polyamide resin, when heated at

about

300 to 400°C, gives rise to dehydration and ring

10 closure to become a polybenzoxazole which is a

resistant resin.

heat-

The X of the polyamide resin of the general

formula (1) used in the present invention includes, for

example, the followings but is not restricted thereto.

TOr 00X 00, 0O

0-C-. Q)

- In the above, A is -CH,-, -C(CH,),-,

—SOZ_’ _CO—, -NHCO_ or _C (CF3) 2_ »

-0-, -S-,

20 Among them, particularly preferred one is



GHZ" The Y of the polyam de resin of the general 5 formula (1) includes,
for exanple, the followngs but is not restricted thereto. 0O ON OO"' O
o, OO0OOgO 10QAPO In the above, Ais -CH2-, -C (CH3) 2-, -0-,
<S>, -SM2-, -CO, -NHCO or -C (CF3) 2-. 8 Anmpong them particularly
preferred one is selected fromthe followngs. -OY 00o, Os 00 Ototo5
The E of the polyam de resin of the gene?al formula (1) includes, for

exanpl e, the foI ngs .but restrlcted t hereto. HC H3C H2C - HC
LM 0as D b5 83055

H *11-1 H3C 11°
e
i
CF; '
T
0 cl: -
CH, '

The Y of the polyamide resin of the general

=0

Oo=n

5 formula (1) includes, for example, the followings but

is not restricted thereto.

O QP T
-0-0-

O2Ne)

In the above, A is -CH,-, -C(CH,),-, -0-, -S-,

_SOZ_I —co_, —NHCO_ or _C(CF3)2—0



H3G C-CH2CCH3C -CCHCGC H3GCGCGCH2CG C1 11 H3C GG \GCOHCGO™H A
a HC,,,-H2CGO0TC .10 11 Il HBC HC -H2GOQC™H 01l -OH 09 COHHAH
H3G- CCHZCOH2GO O HHHGCGCGCH2GOHCGCG |Ii -OH 0 Anmong them
particularly preferred one is selected fromthe followings. HC 51 HC
F-CHI1-OH OO In the present invention, a dicarboxylic acid or its
dichloride, or its derivative having a Y8struc- ture is reacted with a

bi's(am nophenol) having %%dég them, particularly preferred one is

selected from the followings.

OO <&
O OO

5 The E of the polyamide resin of the general

O

o==u
o=

formula (1) includes, for example, the followings but

is not restricted thereto.

HTI/ HaC ——H,C — e
HC +  HgC——H,C —HC
\ﬁ—OH “Ne—oH ’
! )
H H
H;C —"C=C_H20_C/ H3C —C=C—H,C—C
HyC— = —H,C—C
sC—C=C—H,C— s HsC—C=C—H,C—C
~ . 2 '
: ﬁ—OH \ﬁ-—OH
o o)
H,C—O
He” 2 \c/
o T
SHe—0” Nc—oH ,




straucture to synthesize a polyamde resin; thereafter, 10 each of the
termnal am no groups of the polyamde resin is capped with an acid
anhydride having at | east one al kenyl or al kynyl group shown in the E of
the general formula (1). The Z of the polyam de resin of the general 15
formula (1) which is used optionally, includes, for exanple, the
followings but is not restricted thereto® 10 ?H3 CH3 (CH2) -(CH2)3 CH3

CH3 H3 | H3 (CH2)~- i-p- f i-(CHa)a ' CH3 CH3 I6H5 I6H5 (CH2).,- i-p- i
i-(CHa)3 , OBH5 C6H5 H3 INH3 (CH2)-Si-p-Si-(CH2)3 OB6H5 C6H5 iH3 CH3 5 O
Si- p- Si CH3 CH3 H3C i H3 CH3 CH3 CH3 C I6H5 H5

/

ﬁ—OH

o)

HH
H3C—C=C_H20—O—H20—O

HH
H3C— C= C—Hzc—o_Hzc—' ICI:—OH
o)

Among them, particularly preferred one is

selected from the followings.

C—OH C—OH

In the present invention, a dicarboxylic acid
or its dichloride, or its derivative having a Y struc—
ture is reacted with a bis(aminophenol) having an X
structure to synthesize a polyamide resin; thereafter,

10 each of the terminal amino groups of the polyamide
resin is capped with an acid anhydride having at least
one alkenyl or alkynyl group shown in the E of the
general formula (1). |

The Z of the polyamide resin of the general

15 formula (1) which is used optionally, includes, for

example, the followings but is not restricted thereto.



|l 6 OSi- p- Si i 1 H I H CoH5 C6H5 The Z of the general fornula (1)
is used, for exanple, when very high adhesion to a substrate (e.g. 11
silicon wafer) is required. The proportion b of Z used is at nobst 40 nole
% <A proportion of larger than 40 nole %is not preferred, because the
resulting resin has very low solubility and generates scumafter 5

devel opnent, neking pattern formation iiﬁossible. Each of the X Y, E and
Z may be used in-one kind or adm xture of two or nore kinds. The n of the
general fornmula (1) is an average value and a positive nunber of 2 to 300.
An.-n 10 of larger than 300 is notCpbefer C&d because scum may appear after
devel opnent. The exanpl es of the péenol canpo which is a skel eton of
the photosensitizer (Bl) us&d2ln THE Bregent (GH¥eEnti onys i ncl ude the
foll owi ngs but are not 15 restricéﬁp thepgto. 12 OHOHOOOHICOOO
CH3 HO OH ' HO CH 3

CI:HS ?Hs
(CHo); Si_O"“Sli_"(CHz)4— ,
CH; CHs '
?sHs ?%Hs
(CHo)s Si—O—SIi—(CH2)3—— ,
CeHs CeHs
(l:H3 CI:Ha
(CHz)s Si_o—sli—(CHz)s— ,
CeHs  CgHs
(I:H3 (I:H3
OO
CH;  CHs
HC o o CHy
1o ,
CH;  CHs
ICGHS CI;SHS .
O1-1O-
P g
CeHs  CeHs

The Z of the general formula (1) is used, for

example, when very high adhesion to a substrate (e.g.



CH¥CH3 OHOH H3ICCH3 H3C CH3 ):0 00 0 0 0 HO CH3 H3C OH HO OH CH3 CH3

CH3 CH3 OHOH OOOHOOHHICOOOCH3 ~.1 HOCH3 H3C OH O off OH

H3 CH3 OH HO O VCHOH OHO OHCH3 HOOH CH3 CHOH HOOHO OO O OH 'OH CH3

CH3F CH3 CH3 OHCH3 HOOHO OO CHO OH CH3 CH3 CH3 CH 0 o0 O o0 o HO HO OH CH
11

10

15

silicon wafer) is required. The proportion b of Z used
is at most 40 mole %. A proportion of larger than 40
mole % is not preferred, because the resulting resin
has very low solubility and generates scum after
development, making pattern formation impossible. Each
of the X, Y, E and Z may be used in one kind or
admixture of two or more kinds.

The n of the general formula (1) is an
average value and a positive number of 2 to 300. An n
of larger than 300 is not preferred because scum may
appear after development.

The examples of the phenol compound which is
a skeleton of the photosensitizer (Bl) used in the
present invention, include the followings but are not

restricted thereto.



CH3

o

o]

OHCH3 HOOHO OO OHO OH CH3 CH3 CH3 CH3 CH3 CH3

CHs

OHCH3 CH3 OO O O HOOHO OH OH CH3 CH3 CH3 CH3 CH3 13 OHOHOH O O HO
CHS OHOHOHHOOH CH3 CH3 CH3 H OH OH HO "OH CHSCHSCHS.CI-ISCI-B
OHOHOH CH3 CH3 CH3 CH3 CH3 OH OH OH O 0000 ~OH CH3 CH3 CH3 OH COH
HO c000C CH3 CH3 CH3 CH3 CH3 OH CH3 OH CH3 OH :HO OH CH3 CH3 CH3 CH3
12
OH | OH
hofeheos
HO OH ~ HO oH 7
CHa CHs
OH OH
HscmCH;; HSC CH3
HO: CHs:Hsc :OH" HO: : :OH g’
CHs CHs, CHj, CH,
OH OH
QU Q. oo
HO oH ' g CH, Y HsC oH
Q.
H
Hj CHj
H T CHOH"H
3 3
(:]OH
OH

HO HO OH OH
CH3 CH3 CH3
CH; OH CH,
HO HO : OH OH
CHy  CH, CHs
OH
peBeohchchoWN
CH3 CH3 CH3 CH3 CH3
CH;  OH CHs
HO HO : OH OH
CH3 CH3 CH3 CH3 CH3
CH3 CH3 OH CH3 CHS
HO HO OH OH
CH3 CH3 CH3 CH3 CH3



GHOH OH HO HO OH OH CH3 CH3 CH3 OH CH3 OH CH3 OH HO HO OH OH CH3 CH3
CHBOHOHOHOHOH HOOH CHB CHB CHB CHS CHB OHCH3 CH3 OOOO0OO0O0O
HO HO HO OH CH OH CH3 CH3 CH3 CH3 CH3 14 In the phenol conmpound of the

gerieral formula (2) constituting the photosensitizer (Bl) used in the
present invention, it is preferred that 20 to 80%of the hydroxyl groups
is substituted into a 1,2 5 napht hoqui ndfe- 2-di azi de-5-sul fonate or a 1, 2-
napht hoqui none- 2- di azi de- 4- sulfognatee>H thgithe propor- tion of substitution
of the hydroxyl groups is S QY% i s inmpossible to sufficiently
inhibit the dissolution ' si(N]repr esented by the 10
general fornula (1) andoiY i D '
t hi ckness after devel opment. \Wen t1®8: proportion is nore than 80% scum
may generate after developneanat toe bantonlof the pattern forned.
Therefore, such proportigt , s

©©©©©

CH,

@@@@@

CH, CH;  CH,

@@@@@@@



15:zIncidentally, the proportion of substitution is a proportion of
substituted hydroxyl groups to the total anpunt of the hydroxyl groups
possessed by the phenol conpound represented by the general formula (2).
l.Ln- the present invention, the anount of the photo 20 sensitizer (Bi) added
to the polyam de resin (A) represented by the general formula (1) is 1 to
50 parts by weight relative to 100 parfi4 by wei ght of the polyam de
resin. Wien the anmount is less than 1 part by weight, the pattern
formation ability of thelREhwigkenclk ¢wspeund ¢bHuthengenehrel afotRelas nore
than 50 parts by weight, the photosensitizer per se shows _high
absorption, re teARTSiEHNG gHie BhpTetrrdtsl #ef (BihchseRelli ERebott om
sufficiently and a significant 15  reduction in sensit£¥ité é@ ul%s.
Therefore, sudFeSERfuNteREloRe Tt eterPEREeTRRY Fhrats2fPnten ?6 al | ow

the positive hot.osensitive resin, conposition of ,the presgnt 5 invention
to have an eve ?ﬂ%ﬁéﬁo §3¥?%R§y%si %tlF%5%$t%ﬂ€°t% gﬁgT to the resin
conpositio 0- | tizek. whi | , 2=.napht hoqui none- 2-

di azi de- 5- 23’u| %%Q%hooﬁwgz-%a%%%%%ﬁo%&és%?%%i %5-34?5% fonate, of a

D P O B S lad sl A 6nd 601 RUECLRY bheplell o o
tion of substitution of the hydroxyl groups is less
than 20%, it is impossible to sufficiently inhibit the
dissolution of the polyamide resin represented by the

10 general formula (1) and it is impossible to obtain a
desired film thickness after development. When the
proportion is more than 80%, scum may generate after
development at the bottom of the pattern formed.
Therefofe, such proportions are not preferred.

15 Incidentally, the proportion of substitution is a
proportion of substituted hydroxyl groups to the total
amount of the hydroxyl groups possessed by the phenol
compound represented by the general formula (2). In
the present invention, the amount of the photo-

20 sensitizer (Bl) added to the polyamide resin (A)
represented by the general formula (1) is 1 to 50 parts
by weight relative to 100 parts by weight of the
polyamide resin. When the amount is less than 1 part
by weight, the pattern formation ability of the

25 polyamide resin is low. When the amount is more than
50 parts by weight, the photosensitizer per se shows
high absorption, resultantly the light applied does not

reach the film bottom sufficiently and a significant



HO:C OH (4)

al kyl group; and R15,

Rls R18 Rls- O R20 OH wherein R14 is hydrogen atom or an

R16, R17, R13, R19 and R20 are each one atom or

group 15 sel ected from hydrogen atom hal ogen atons, hydroxyl group, alkyl
greups, al koxy groups and cycl oal kyl groups, or 16 R2Z4 R26 21 HO C CH
R25 R27 0 R22-C-R23 R28 R29 (5) 4C~-1j OH wherein R21, R22, R23, R24,

R25, R26, R27, R28 and R29 are each oneladtom or group selected from
hydrogen atom hal ogen atons, hydroxyl group, alkyl groups, al koxy groups

and 5 cycl oaltgdugirioupsin Bemplebvoiy thesphenol Eoepelovecoddeht uting

t he

skel eton of the photosensitizer (B2) used in the present invention include
the fol | owi ngPMRHNEE arptnot rrefefeRd her et 0.

10

15

When it is intended to allow the positive
photosensitive resin comppsition of the present
invention to have an even higher sensitivity; it is
important to add, to the resin composition, a photo-
sensitizer (B2) which is a 1,2-naphthoquinone-2-
diazide-5-sulfonate or a 1,2-naphthoquinone-2-diazide-
4-sulfonate, of a phenol compound having a skeletal

structure represented by the following general formula

(4) or (5):
R¢s Ry
TM
{4)
R15 R15
R19_\K_R20

OH

wherein R,, is hydrogen atom or an alkyl group; and Ry,
Risr Ry2r Rysr Ry and R,, are each one atom or group
selected from hydrogen atom, halogen atoms, hydroxyl
group, alkyl groups, alkoxy groups and cycloalkyl

groups, or



0 10 ~// CHs OH OH CH3 H CH3 H3C H CH3
19 CHS KBCCH3 OH OH 17 H3CH3 H HOOC O OH

HHO () COOHHOOCOO ~/ H3C CH3 O OCCH3 OCH3
HO O O OH HO O O OH H3C CH3

16

Ra4 Rog
Tm

F\’25 R27

Rza_g—Rzg | (5)

OH

wherein R,;, Ry, Ry3, Ry, Rysr Ryer Rys, Ry and R,y are each
one atom or group selected from hydrogen atom, halogen
atoms, hydroxyl group, alkyl groups, alkoxy groups and
5 cycloalkyl groups.
Examples of the phenol compound constituting
the skeleton of the photosensitizer (B2) used in the
present invention include the followings but are not

restricted thereto.

|

@é@ l -

OH

10
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OH:OH H3Cv CH3 ~~--// i H3CG-CGCH3 H3C-CCH3 H3COCH3 00 OH OH In the
phot osensitizer (B2) used in the present invention, it is preferred that
80 to 100% of 5 the hydroxyl groups of the phenol compound represented by
the general formula (4) or (5) is substituted into a

1, 2- napht hoqui none- 2- di azi de-5-sul fonate or a 1, 2-

napht hoqui none- 2- di azi de- 4- sul f onate. Alﬁroportion of substitution of |ess
than 80%is not preferred because 10 the phq%esensitizer (aa% may not give
any clear increase in Si CHy i I nci dent al opgrtion of

substitution is a py é ofqut e b the total
anount of the hydroxyl py p sed by th nd répresented
by the 15 general fornuTa (4) or (5). The weig raji o of the 19

phot osensitizer (Bl) and t otosensitizer (B2) kotdy used in the present
invention is preferably O. B2)/(B1):0.5. Wen tﬂgﬂ eight ratio is |ess

than 0.1, the photosensitiZz (B2) may not give anyyClear 5 increase in
sensitivity. Wien the weiglet-cahi 0 i S nore than Hcbec—sigum appears at the
bottom of the pattern fornmed by devel opnent. Therefage, such weight ratios
are not preferred.

CHs
OH OH
HsC CH
° ?Ha ° ?Hs
HO c OH , Ho c OH
HSC CH3 @
HsC—C—CHs HsC—C—CHs
HeC CHs

OH OH

In the photosensitizer (B2) used in the
present invention, it is preferred that 80 to 100% of
5 the hydroxyl groups of the phenol compound represented
by the general formula (4) or (5) is substituted into a
. 1,2-naphthoquinone-2-diazide-5-sulfonate or a 1,2-
naphthoquinone-2-diazide—-4-sulfonate. A proportion of
substitution of less than 80% is not preferred because
10 the photosensitizer (B2) may not give any clear
increase in sensitivity. Incidentally, the proportion
of substitution is a proportion of substituted hydroxyl
groups to the total amount of the hydroxyl groups
possessed by the phenol compound represented by the

15 general formula (4) or (5). The weight ratio of the



To=the positive photosensitive resin conposi- 10 tion of the present

i nvention may be added, as necessary, a dihydropyridine derivative in

order to enhance the photosensitivity of the conposition. As the

di hydropyri di ne derivative, there can be nentioned, for exanple,

2, 6-di net hyl -3, 5-di acetyl -4-(2'" 15 nitrophenyl)-1, 4-di hydropyri di ne,

4-(2' -nitrophenyl)- 2,6-di nethyl -3, 5- dléérboethoxy 1, 4-di hydr opyri di ne, and

4 (2 dlntrophenyl) 2, 6-di | - 3, 5-di car bonet
d|hydropyTPQR?@ﬁeW%F?%%eﬁoéﬁ%Yv%nﬁhBF%SEHQF?F9BSFg%FﬁrcéﬁﬁbsPOtEO tion

of the pr esent %?ntl ortapt to, furt <pecessary, a

phenol conpouﬁﬁﬁ? in g%?é%%ﬁ?%ﬂ nYﬁ%Q+8PI6ﬁAB§egﬁﬁégiV Pginula (3): Rlo
o B o P TAhe el O Bl Tt SR
oot o B e, é%ﬁﬂtgégfgﬁggﬁtmﬁ 488K o ;?zgaaaLEZLo?f°“pS
Somond 9% sBesdaveys sk somesL L gnchecsioghanad bl o s
JP-A-4-11260, diark-@:92396um appears at the bottom of the pattern
formed by development. Therefore, such weight ratios
are not preferred.
To the positive photosensitive resin composi-
10 tion of the present invention may be added, as
necessary, a dihydropyridine derivative in order to
enhance the photosensitivity of the composition. As
the dihydropyridine derivative, there can be mentioned,
for example, 2,6-dimethyl-3,5-diacetyl-4-(2’-
15 nitrophenyl)-1,4-dihydropyridine, 4-(2’-nitrophenyl)-
2,6-dimethyl-3, 5~dicarboethoxy-1, 4-dihydropyridine, and
4- (2’ ,4'-dintrophenyl) -2, 6~dimethyl-3, 5-dicarbomethoxy-
1,4-dihydropyridine.
In the positive photosensitive resin composi-
20 tion of the present invention, it is important to
further use, as necessary, a phenol compound (C)

represented by the following general formula (3):

Rio Ri2
OH._/— Ts —\ OH
C
&}I<J
Rg
Rqq Ris



10=and JP- A-4-12357. The phenol conpounds nentioned in these literatures,

however ,

positive photo- sensitive resin conposition of the present invention
a polyam de resin as the base resin. In 15 contrast, when the phenol
conpound (c)
conposition, the dissolution rat@&0of the exposed portion is

resin
el evat ed,
| oss of the 20"RfE&PRsid
of the base re5|n |s
As the phenol %%

show a smal|l effect for sensitivity increase when used in the

usi ng

represented by the general fornula (3) Is used in the present

resulting in increased sensi- tivity; further, the filmthickness
apek tﬁsoﬁrﬁh%ﬁhl BYSEHeRh 8O Bt mBPee AL wei ght

rease,. i s very snal

t t
‘?d}lore ques ;ﬁéﬂldzl 1;;%: geeef'Fg%acP efo%‘?ﬁﬂ‘amf ro‘f%ere

can be nentloned the 5_follow.n ver he co u S not
restricted thetetered HrPmHy Ef—(i @ﬁg ﬁ’l—@%reﬁy
CH OH C&Eo&g? £E%§i gf%hﬁ%, alt@xy S%oups and cycloalkyl

CH3

5

10

15

20

25

OH of

groups.

A technique of using a phenol compound in a
positive resist composition is disclosed in, for
example, JP-A-3-200251, JP-A-3-200252, JP-A-3-200253,
JP-A-3-200254, JP-A-4-1650, JP-A-4-11260, JP-A-4-12356
and JP-A-4-12357. The phenol compounds mentioned in
these literatures, however, show a small effect for
sensitivity increase when used in the positive photo-
sensitive resin composition of the present invention
using a polyamide resin as the base resin. In
contrast, when the phenol compound (c) represented by
the general formula (3) is used in the present resin
composition, the dissolution rate of the exposed
portion is elevated, resulting in increased sensi-
tivity: further, the film thickness loss of the
unexposed portion which is seen when the molecular
weight of the base resin is made small for sensitivity
increase, is very small.

As the phenol compound (C) represented by the
general formula (3), there can‘be mentioned the
followings. However, the phenol compound is not

reétricted thereto.
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HOCOHHOOHOOMH CH- CsCHBCCHHCH CCHs CH3 H3 H3 CH3 /CH3
/CH3 CHCHZ-CHs CHCH2-CH3 CH3 HOOCOOMHCHs OHOHOHOH CHs C O CHs
CCH3 CH3 OCHs OCH3 CHs CHs CHs CHs CH2 HOI OHHi OH CH2 (i H2)6
CH3r CHs HOCOOMHHOCHOH, (CHAGCH2CH3 /C\ CHs CH3 OH CH3 CHs
OHHOiI OOH OCH3 (CH2)1lo 53
i §ts G Qhe
CH—G-CHs CHy CH;=C-CH;
| <:§ HO CH OH
H I OH ] '
' c
CHs CH;—C—CHs CHg—C~CHs
CHy “/H;\CHS ChH
P P
CH-CH,-CHy CH-CH,-CHj
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HO cI: OH !
CHs
OH OH OH OH
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OO, OO
CH, (CHaho ,
<':H3



GH3 OHCHs OHCHs CHs OOCH3 H1 OCH CH (I H2)12 CHs CH3 CH3 A CHs
CHs 23 OH CH3 OH OH OH CH3 CH3 E[CH] *1 PF I O CH3 CH3 CHCH3 HCH3 CH3
CCH3 CH3 CGCH3 CH2CH3 CH2CH3 CH3 CH3 OH OH OF CH O (CH2)8 (CH2)8 CH3
CH3 Anong them a conpound of the followng formula (9) is preferred, and
compounds of the follow 5 ing fornul as 0) and (11) are particularly
preferred in view of the sensitivity a residual filmratio obtained

he conmpound of the faormula (10) and/or
y weig or nore of the

therewith. It is preferged that
t he conpound of the foréﬁl aI|:H3(1 %' occupi es 50%b
total anmount 10 odH | ognd (O .

CH; '

CHy
CHCH, CHCH, CH;~C~CH; CH;—C-CH;,
CHCH:  &H,ch CHs CHs
OH OH
CH
(?Hz)s (?Hz)s
CH, CHs

Among them, a compound of the following
formula (9) is preferred, and compounds of the follow-
5 ing formulas (10) and (11) are particularly preferred
in view of the sensitivity and residual film ratio
obtained therewith. It is preferred that the compound
of the formula (10) and/or the compound of the formula
(11) occupies 50% by weight or more of the total amount

10 of the phenol compound (C).

HO, OH
: OH
@ CH2—©>>OH (10)

@C@ (11)



HO*OH CH2 (9) -0 OHCH2 OH (10) OHOH OC O (11) 24 The anount of the
phenol conpound (C) used is preferably 1 to 30 parts by wei ght per 100
parts by weight-of the polyanide resin represented by the general formula
(\1). When the anmount is less than 15 part by weight, the sensitivity.
during devel opnent is |ow Wen the ampunt is nore than 30 parts by

wei ght, the residual filmratio during vel opnent is extrenely |ow

L : | . : dinaly, h. :

Composi t1on has no-pract FRaI 200REaBF Fby. BRedPds SPEROUR S BRES dre ﬁ;t ’
d. h L1 h L e I ti,an t presen

Pventf on can Coarar R s nbRosgaby ooy, Pevebiohen 409 eadioei RY Soent.

silane coupl i ngesgaenbrande! B811bkael Bokin! bepRLosgild pyention, the

above-nenti oned Cconponents I ssolved 1n a“solvent and used in a

varni sh state. glsethe gokMaNL. (iherewran @ﬁe@ﬂbhﬁ@‘EQS ks examphe,

N- et hyl - 2- pyrrol i done, 'y-butyrol actone, N,
5 part by weight, the sensitivity during development is

low. When the amount is more than 30 parts by weight,
the residual film ratio during development is extremely
low; precipitation takes place during frozen storage;
accordingly, such a resin composition has no practical

10 wusability. Therefore, such amounts are not preferred.

The positive photosensitive resin composition
of the present invention can contain, as necessary,
additives such as levelling agent,'silane coupling
agent and the like.

15 In the present invention, the above-mentioned
components are dissolved in a solvent and used in a
varnish state.

As the solvent, there can be mentioned, for
example, N-methyl-2-pyrrolidone, y-butyrolactone, N,N-

20 dimethylacetamide, dimethyl sulfoxide, diethylene
glycol dimethyl ether, diethylene glycol diethyl ether,
diethylene glycol dibutyl ether, propylene glycol
monomethyl ether, dipropylene glycol monomethyl ether,
propylene glycol monomethyl ether acetate, methYl

25 lactate, ethyl lactate, butyl lactate, methyl-1,3-
butylene glycol acetate, 1,3-butylene glycol-3-
monomethyl ether, methyl pyruvate, ethyl pyrﬁvate and

methyl 3-methoxypropionate. These solvents may be used



20-di net hyl acet am de, di nmethyl sul foxide, diethylene glycol dinethyl ether,
di et hyl ene glycol diethyl ether, diethylene glycol dibutyl ether,

propyl ene glycol nononethyl ether, dipropylene glycol nononethyl ether,
proepyl ene gl ycol nononethyl ether acetate, nethyl 25 |actate, ethyl

| actate, butyl lactate, nethyl-1,3- butylene glycol acetate, 1, 3-butylene
gl ycol - 3- nononethyl ether, nethyl pyruée, ethyl pyruvate and nethyl

3- met hoxypropi opate. These solvents nay be used 25 singly or in adm xture.
Description i sSHRIEY off tHe H&FUFR- which the positive photosensitive

[ It f th t o] ti ' d. First, the. It
55 coated on an appropPPATETRGHGR! 4t cnadEnoRsERF PeBRCT AP P an ¢

substrate. l WADUD SUDRLL g o LDEsclLkeroTIE GORLLOLAMRUDE hcSUCh
curing beconeﬁp% dedf §9¥§ﬁt¥@ﬁ”'éhﬁséﬁ'”‘%EkEEPeEﬁe190&50%?%%05“%9 0.1 m
a ? Su I ClI entfy ex

the filmis u eto Ibit Tts’functron.as a protective

surface film ch;oei’te&e&il991@?1&19%96?99598“%55’;%68 tfenf bkmsthigkness is
nore than 20 m 1t is difficult to forma fine pattern. The coating is

conducted by spifegpatéPsmilé &Sb8OratEpi ANehintRl ¥bS§LahtBJo¥SLAE @ spray
coater, dipping, printing, roll coating, etc. Then, prebaking is conducted
at 60 to 130C likedryThéeccabing &mbuntaisesuwhi thagp |’héhniugedayni &
semiconductor device, the final film thickness after
curing becomes 0.1 to 20 um. When the film thickness
10 is less than 0.1 um, the film is unable to sufficiently
exhibit its function as a protective surface film of a
semiconductor component. When the film thickness is
more than 20 pm, it is difficult to form a fine
pattern. The coating is conducted by spin coating
15 using a spinner, spray coating using a spray coater,
dipping, printing, roll coating, etc.

Then, prebaking is conducted at 60 to 130°C
to dry the coated film, after which an actinic ray is
applied thereto through a mask of given pattern. As

20 the actinic ray, there can be used X-ray, electron
beam, ultraviolet light, wvisible light, etc. A ray
having a wavelength of 200 to 500 nm is preferred.

Then, the exposed portion is dissolved and
removed with a developing solution to obtain a relief

25 pattern. As the developing solution, there can be
suitably used aqueous solutions of an alkali, or
aqueous solutions obtained by adding thereto an

appropriate amount of a water-soluble organic solvent



applied thereto through a mask of given pattern. As 20 the actinic ray,
there can be used X-ray, electron beam ultraviolet light, visible |ight,
etc. Aray having a wavelength of 200 to 500 nmis preferred. Then, the
exposed portion is dissolved and renoved with a devel oping solution to
obtain a relief 25 pattern. As the devel oping solution, there can be
suitably used aqueous sol utions of an aldéali, or aqueous sol utions

f - sol ubl
organt o sol veni®28- 28, 518aR0% BRb 85, BhEaaRRl hunsthafon La‘%gﬁlij kolre_ a
, alis suc
s sodi um hydr SR BELERBE acs Il SRYUFoRHHALL S SBFLHAES, bORSL EX T8 raMm
silicate, SOdiﬂgﬁé?H?Eaﬁikhiﬁgesu HWQQ'go&%ﬁﬁhgﬁﬁggkggeé;ggﬁag%bﬁgalnes

amines such as am ne, n-propylranine~an

such as di et nvhoakgesa! - Qoaiﬁﬂyhégbaﬁatgn zblfub! §81LEEL 2E¥al oS Suoh

as triethylam ne, nethyldl ethylamne an arconol af nessuch as

10 d'nEthy|§thﬁé@£§ﬂlﬂ§atér'gﬁﬁéﬁQEaﬁhE@raﬁﬂthﬁeligﬁe,agglmg§ ternary
ammoni um sal ts such as tetranethylannnnlun1 hydr oxi traet hyl amoni um

hydr oxi de and &henkikeucihgsdevry vareAL, CﬁTﬁPSp9QBﬂﬂﬁbegnBYtﬁ@rQik@?
paddl e, dipping, ultrasonic wave, etc. the relief pattern forne

by devel op- mes¢cosdarpsamlin®sssiuthedswaiethysansnd, agitheprbpyiBfinki qui d.
Then, a heat treatnent is conducted to form an
and the like; tertiary amines such as triethylamine,
methyldiethylamine and the like; alcoholamines such as

10 dimethylethanolamine, triethanolamine and the like; and
quaternary ammonium salts such as tetramethylammonium
hydroxide, tetraethylammonium hydroxide and the like.

The development can be conducted by spraying,
paddle, dipping, ultrasonic wave, etc.

15 Then, the relief pattern formed by develop-
ment is rinsed. Distilled water is used as the rinsing
liquid. Then, a heat treatment is conducted to form an
oxazole ring to obtain a highly heat-resistant final
pattern.

20 The positive photosensitive resin composition
of the present invention is useful not only for semi-
conductor applications but also for interlayer insula-
tion of multi-layer circuit or surface coating of
flexible copper-clad laminate or for solder resist

25 film, liquid crystal alignment film, etc.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invention is described



oxdzole ring to obtain a highly heat-resistant final pattern. 20 The
positive photosensitive resin conposition of the present invention is
useful not only for sem - conductor applications but also for interlayer
i-nsul a- tion of nulti-layer circuit or surface coating of flexible
copper-clad lam nate or for solder resist 25 film liquid crystal alignnment
film etc. BEST MODE FOR CARRYING OUT BHE | NVENTI ON The present invention

is described 27 specifical bel pw by way of Exanples. Exanple 1

Synt hesi s of p8P$8ﬁfa8a#§¥ihgFHWaBVoU¥Yn8%k§&a@BE§Fab|e fl ask provided 5
with a therno tirrer, araw material inlet and a dry nitrogen gas
i nl et tube mepgkgég%gdi366.3 g (1 M of

hexafluoro-2,ngbfééﬁiglagrﬁgg&g p )propane and 360.4 g (0.9 M of

a di carboxylic aci eriv V ester) obtained by the reaction

of 0.9 Mof 10 terephthakjcyaghfa ' h b C . ACI ith 2 M of
a2¢bdrafd-Red thgaggggs%ggékgp%§Vngh

1- hydroxy-1, 2, 3-benzotri azole. Thereto was
N-met hyl - 2- pyriothdanenbemehbabr, 2asgkitiar, aTkewSahibirea1vas alkl augd to
give rise to a reaction at 75C tor 12 hours gn aw ol | Eat%. 15%#hg#? t here
was added 32.8agdt9.RiMrogénSgaBoihenenaba, wdrdi panbexybhice.aciyd (@nfydri de
dissolved in 500 g of N-nethyl-2-pyrrolidone, followed by stirring

of hexafluoro-2,2-bis(3-amino-4-hydroxyphenyl)propane

and 360.4 g (0.9 M) of a dicarboxylic acid derivative
(an active ester) obtained by the reaction of 0.9 M of

10 terephthalic acid and 0.1 M of isophthalic acid with 2
M of l-hydroxy-1,2,3-benzotriazole. Thereto was added
3,000 g of N-methyl-2-pyrrolidone to obtain a solution.
The solution was allowed to give rise to a reaction at
75°C for 12 hours on an oil bath.

15 Then, there was added 32.8 g (0.2 M) of 5=
norbornene-2, 3-dicarboxylic acid anhydride dissolved in
500 g of N-methyl-2-pyrrolidone, followed by stirring
for 12 hours to complete a reaction. The :eaction
mixture was filtered and then poured into a water/

20 ‘methanol (3/1) solution. The resulting precipitate was
collected by filtration, washed with water thoroughly,
and then dried under vacuum to obtain an intended
polyamide (A-1) represented by the general formula (1)
wherein X was the following formula X-1, Y was a

25 mixture of the following formulas Y-1 and Y-2, a = 100,
b =20, and n = 46.2.



for 12 hours to conplete a reaction. The reaction mxture was filtered and
then poured into a water/ 20 'nethanol (3/1) solution. The resulting
precipitate was collected by filtration, washed with water thoroughly,

and then dried under vacuumto obtain an intended polyam de (A-1)
represented by the general forrmula (1) wherein X was the follow ng fornul a
X-i, Y was a 25 mxture of the follomﬁn&sfornulas Y-1 and Y-2, a =100, b
=0, and n = 46.2. 28 Fs X 1 o CF3 Y-1 Y-2 Production of positive

phot osensitive resin conpositiao -but yrol act one were

di ssol ved 100 g of the pol yam de t hesi zed above and 24 g of

a photosensitizer having the fof)owxg forry @ 1). The resulting
sol uti on was filteréaltﬁroug onc of 0.2 mto obtain a
positive photo 10 sensitive resi\g znpoéétis- n Table 1 which appears

| ater, the propor- tion of each individda conponent is shown as the
anount (g) of the conponent relative to 100 g of the polyamde resin. Q1

- CH3 OQ CH3

Y-1 :

5 In 200 g of y-butyrolactone were dissolved 100
g of the polyamide resin (A-1) synthesized above and 24
g of a photosensitizer having the following formula (Q-
1). The resulting solution was filtered through a
teflon filter of 0.2 um to obtain a positive photo-

10 sensitive resin composition.

In Table 1 which appears later, the propor-
tion of each individual component is shown as the
amount (g) of the component relative to 100 g of the
polyamide resin.

Q-1 :

CHs; 0Q CHj
1o Qo | Qo ' ' ‘ ' I oQ
oQ
CH3 CH3 CH3

wherein each Q is hydrogen atom or 0



150 000 0 QO Q@ OQ OQ CH3 CH3 CH3 wherein each Qis hydrogen atomor O
N2 O | 02 29 and 40%of the total Qs is o ~7N2 S02 Eval uation of
properties The positive photosensitive resin conposition obtained above
was coated on a silicon wafer using a 5 spin coater and then dried on a hot
plate at 120C for 4 mnutes to obtain a filmhaving a thickness of about
13 pm To this filmwas applied a |ight28 various exposures through a
mask (Test Chart 1, roduct. of Topppan Printing Co., Ltd.) in which
left patterns a&f 2412%% r%fma)vg‘?i E%F?Jer%és orfgo. 88 todb0 pmin-width were
drawn, using a g-line stepper (G 3A a product off Nilsjon Corporation).
Then, the filmwas dipped in an 2. 38% aqueg anet hyl anmoni um

hydr oxi de solution for 110 seconds 15 to d and renove the exposed
portion, followed by rinsing with pure water 0 seconds. As a result,
It was confirnmed that there was pattern fornﬁﬁbon starting fromthe area
of exposure = 550 mJ/cnR. (The

Evaluation of properties

The positive photosensitive resin composition

obtained above was coated on a silicon wafer using a
5 spin coater and then dried on a hot plate at 120°C for
4 ninutes to obtain a film having a thickness of about
13 pm. To this film was applied a light at various
exposures through a mask (Test Chart No. 1, a product
of Toppan Printing Co., Ltd.) in which left patterns
10 and removed patterns of 0.88 to 50 um in width were
drawn, using a g-line stepper (G-3A, a product of Nikon
Corporation).
Then, the film was dipped in an 2.38% aqueous
tetramethylammonium hydroxide solution for 110 seconds
15 to dissolve and remove the exposed portion, followed by
rinsing with pure water for 30 seconds. As a result,
it was confirmed that there was pattern formation
starting from the area of exposure = 550 mJ/cm’. (The
sensitivity was 550 mJ/cm?.) At that time, the residual
20 film ratio [(film thickness after development/film
thickness before development) x 100] was 89.4% and the
resolution was 4 um, and they were at very good levels.
There was no scum at the pattefn bottom.
Separately, the positive photosensitive resin

25 composition was coated on a silicon wafer in the same



sensitivity was 550 mJ/cnR.) At that tinme, the residual 20 filmratio
[(filmthickness after devel opnent/film thickness before devel opnent) x
100] was 89.4% and the resolution was 4 m and they were at very good
level s. There was no scumat the pattern bottom Separately, the positive
phot osensitive resin 25 conposition was coated on a silicon wafer in the
sane 30 nmanner, prebaked, and then heaf8d at 150C for 30 ninutes and at

350C f 30 mi_nut in_thi der_ i it t [ t
obtai n a cur AT PP IRperRBEBeh hethEanr LaDeh FPFmifas mol ded an
5 [ it] f ] . ' - 630QH
oroduct of - SulCORE Bekeli 16 TaimantCr LT FRaTERR BhsthEB e B B3 e 2
I th ' j . i it : | a-
on, ol ded o FReIStr iy e de FDa o bER, B CORBAEh 408t dl BREALT %

TENSILON t enside 4 esipinedhioxisoth!  gRoeRi2 J;‘E(:EHinffﬁaﬁBEemgl% oggr ation

and an eval uation were conducted | e sane manners as I n Exa el

except thatsthgodoy arDiiy Qbmbdei di dn NBRRt HOAYEDRAR2odi 8RLEBsR1 gl bANat e
(@ 1) was changed as shown in Table 1. Exanple 3 An operation and an

eval uati on wer geMON6REIIRA aipréfiecEadE SwAfEs S0 aBak8l ExanpbRpdngxcept that
the 20 1, 2- napht hoqui none- 2-di azi de-5-sul fonate (Q 1) was
Limited) in a size of 2 mm x 2 mm X 2 mm (length X width
x height). The epoxy resin composition for encapsula-
tion, molded on the cured film was measured for shear
10 strength using a TENSILON tensile tester. The result
was 3.2 kg/mm?.
Example 2
An operation and an evaluation were conducted
in the same manners as in Example 1 except that the
15 amount of the 1,2-naphthoquinone-2-diazide-5-sulfonate
(Q-1) was changed as shown in Table 1.
Example 3
An operation and an evaluation were conducted
in the same manners as in Example 1 except that the
20 1,2-naphthoquinone-2-diazide-5-sulfonate (0-1) was
changed to (0-2) (shown below) and the amount was also

changed as shown in Table 1.

Q-2 :

oQ
QO l QO ’ ‘ ' oQ l oQ
CHy CHj CHy

CH;  CH,



changed to (Q2) (shown below) and the anmbunt was al so changed as shown in
Table 1. Q2 . OQ0 0 00 Q@ 0QoQoQ CH3 CH3 CH3 CH3 CH3 31 wherein each
Qis hydrogen atomor 0 caN2 02 and 40% of the total Qs is 0O N2 O/ 02
Exanple 4 In the polyam de resin synthesis of Exanple 5 1, 0.9 M of
terephthalic acid and 0.1 M of isophthalic acid were changed to 1 M of

di phenyl ether-4,4" dicarboxylic acid; dkd a reaction was conducted in the
same manner as .i n Exanpl %% mhqﬁqu Was Sénthe§ized a g¢ol yam de resin
(A-2) represent¥FEV ¢ %(Sbe et 2l AT TP T & 17" wherein X was the
above-shown forrmula X-1, Y was the follow ng for & =100, b = 0,
and n = 27.1. An operation and an eval uati on were hd ed in the sane

manners as in Exanple 1 except that the polyam de g A-2) was used and
t he amount of the 15 1,2-naphthoquinone-2-diazide-S-?ylfonate (Q1) was

and 40% of the total Q’s is o

Example 4

In the polyamide resin synthesis of Example

5 1, 0.9 M of terephthalic acid and 0.1 M of isophthalic
acid were changed to 1 M of diphenyl ether-4,4’-
dicarboxylic acid; and a reaction was conducted in the
same manner as in Example 1, whereby was synthesized a
polyamide resin (A-2) represented by the general

10 formula (1) wherein X was the above-shown formula X-1,
Y was the following formula Y-3, a = 100, b = 0, and n
= 27.1. An operation and an evaluation were conducted
in the same manners as in Example 1 except that the
polyamide resin (A-2) was used and the amount of the

15 1,2-naphthoquinone-2~diazide-5-sulfonate (Q-1) was

changed as shown in Table 1.

Example 5
In the polyamide resin synthesis of Example

20 1, the amount of hexafluoro-2,2-bis(3-amino-4-



changed as shown in Table 1. O Y-3: o Q_ Exanple 5 In the pol yam de
resin synthesis of Exanple 20 1, the anount of

hexaf | uor o- 2, 2- bi s(3-am no-4 32 hydroxyphenyl ) propane was decreased to
348.0 g (0.95 M and 12.4 g (0.05 M. of 1, 3-bis(3-am nopropyl)-1,1,3, 3-
tetramet hyl di sil oxane was added, mhereby was synthe- sized a polyanlde
resin (A-3) represented by the 5 general %(Nrnna.(l) wherein X was the
above- shown m xt ur

th h rnmul as Y-
NORVIPA RN S e T G R gejaeaséﬁla?‘)v%@ YR (o s'%’y)olom
t t sanme nner s.in
el 1 oxcent, F47a R (8008 nfd§9”§sfn% 15,37 0 BOPESRY TAnd /i ount o
- i a as shown in
bl e Zl“a%ﬁ%“%%%f%@@hg%%i%bgﬁf% i BEBEY. (Bt BN MRS 2" R 200
g of y-butyrol §§£Q&ea"‘66fygin§§8| ¥@gﬁéog Q)OE:e{gQ%s@?ll@éﬁ g;ﬁ hesin (A-2)

synt hesi zed i n Exanpl e tosen Itrzer ornula (Q1)
and 10 g of agghensi sgfﬁaﬁmad é@ Mi@ré@hl awyas tReMdbBvePshblm The

resulting solution was filtered through a
formula X-1, Y was a mixture of the above-~shown
formulas Y-1 and Y-2, Z was the following formula Zz-1,
a=295 b =25, and n = 33.0. An operation and an
evaluation were conducted in the same manners as in
10 Example 1 except that the polyamide resin {A—3) was

used and the amount of the 1,2-naphthoquinone-2-

diazide-5-sulfonate (Q-1) was changed as shown in Table

1. CHs ?Ha
z-1: (CHa)s SI O_Sli—(CHz)s_
CHj3 CHj;
Example 6
15 In 200 g of y-butyrolactone were dissolved 100

g of the polyamide resin (A-2) synthesized in Example
4, 20 g of the photosensitizer of the formula (0-1) and
10 g of a phenol compound of the following formula (P-
1). The resulting solution was filtered through a

20 teflon filter of 0.2 um to obtain a positive photo-
sensitive resin composition. The subsequent operation
and evaluation were conducted in the same manners as in

Example 1.



20~teflon filter of 0.2 mto obtain a positive photo- sensitive resin
conposition. The subsequent operation and evaluation were conducted in the
same nmanners as in Exanple 1. 33 OHOH P-1: OF CH2 O Exanple 7 An
aperation and an eval uation were conducted in the sanme nanners as in
Exanpl e 6 except that the 5 anmpbunt of the
1,2-naphthoquinone-2-diazide-5-su|fonat@3 (@ 1) was changed as shown in
Table 1 and the phenol conpound (P-1) was changed to the foll ow ng phenol
conmpound (P-2). OH P-2: O[J_CHpy > OH 10yfxanple 8 In 200 g of

y-butyrol actone were dissolved 1J0 g of the polyam de resin (A-2)

synt hesi zed in Exanpl e-4; 16 ¢ he. phot’gsensi tizer of the fornula (Q1),
4 g of a photosensitizer of t | 'O rmJIa (Q@3) 15 and 10 g of
t he phenol conpound of the for P-1)"3The resulting solution was

filtered through a teflon filter of 0.2 pmto obtain a positive
phot osensitive resin conposition. The subsequent operation and evaluation
were conduct edgkgmpiie gane manners as in 20 Exanple 1.

An operation and an evaluation were conducted
in the same manners as in Example 6 except that the
5 amount of the 1,2-naphthoquinone-2-diazide-5-sulfonate
(Q-1) was changed as shown in Table 1 and the phenol
compound (P-1) was changed to the following phenol.
compound (P-2).

OH

10 Example 8
In 200 g of y-butyrolactone were dissolved 100
g of the polyamide resin (A-2) synthesized in Example
4, 16 g of the photosensitizer of the formula (Q-1), 4
g of a photosensitizer of the following formula (Q-3)

15 and 10 g of the phenol compound of the formula (P-1).
The resulting solution was filtered through a teflon
filter of 0.2 um to obtain a positive photosensitive
resin composition. The subsequent operation and
evaluation were conducted in the same manners as in

20 Example 1.



34 Q3. CH QL Oc OoQ HICCCH3 OQ wherein each Qis hydrogen atom or
0 ~5N2 02 and 100% of the total Qs is 0 N2 O Sot Exanple 9 5 An
operation and an eval uation were conducted in the same nanners as in
Exanpl e 8 except that the 1, 2-naphthoqui none-2-di azi de-5-sul fonate (Q 1)
was changed to (Q2), (@ 3) was changed_to the followwing (Q4) and the
anounts of the individual conponents wered 10 changed as shown in Table 1.
Q4: H QO() OQ OQ 35 wherein each Qis hydrogen atomor 0 ~7N2

-3:

HSC—C— cHa

oQ

wherein each Q is hydrogen atom or 0
and 100% of the total Q’s is o)

Example 9

5 An operation and an evaluation were conducted
in the same manners as in Example 8 except that the
_1,2—naphthoquinone—2—diazide—5—sulfonate (0-1) was
changed to (Q-2), (0-3) was changed to the following
(Q-4) and the amounts of the individual components  were

10 changed as shown in Table 1.

I

oQ



Q2-and 90% of the total Qs is 0O ~5*N2 02 Exanple 10 An operation and an
eval uation were conducted 5 in the sane manners as in Exanple 8 except
that the phenol conpound (P-1) was changed to (P-2) and the anounts of
t.he indi vidual conponents were changed as shown in Table 1. Conparative
Exanples 1 to 10 10 Positive photosensitjve resin conpositions were
produced in the fornul ations shomn in Tame 1, in the same manner as in
Exanpl e 1, and yere.eval uated he same _manner as in anple 1.
Incidental Iy, YRESSHBI §3ﬁﬁd§ %ési“xdﬁgganu ATEECRTof Corrpatl ve Exanples 1
15 to 10 was (A-2). The structures of the @5 to Q ]
Exanpl es are shown bel ow. Q 5: CIQCIQCDCIQQOOO e
wherein each Qis hydrogen atomor 0 9:: N2 S02 andNe

is O ?02

a2 Conpar ative
CH3 36
the total Qs

and 90% of the total Q’s is 0

Example 10

An operation and an evaluation were conducted
5 1in the same manners as in Example 8 except that the
phenol compound (P-1) was changed to (P-2) and the
amounts of the individual components were changed as
shown in Table 1.
Comparative Fxamples 1 to 10
10 Positive photosensitive resin compositions
were produced in the formulations shown in Table 1, in
the same manner as in Example 1, and were evaluated in
the same manner as in Example 1. Incidentally, the
polyamide resin used in each of Comparative Examples 1
15 to 10 was (A-2). |
The structures of the Q-5 to Q-9 used in

Comparative Examples are shown below.

0-5:

oQ oQ oQ oQ
Qo‘ ‘ ‘@ O,
CHs CHs



g7/N2 2 @6: HB H3 Q0O C0O QCH3 H3 CH3 CH3 Q wherein each Qis hydrogen

atom or

0 Q/N2 02 5 and 67% of the total

QsisON O/ 02 Q7 CH3 OQ

CH3 J OOOOO0OQQWOOY CH3 CH3 CH3 wherein each Qis hydrogen atom

or-0 N2

o, 02 37 and 5% of the total Qs is 0 N2 o, 02
36
wherein each Q is hydrogen atom or o

SO, .
|
and 50% of the total Q’'s is o
oy
SO,
I
Q-6
Hy Hs
Qo C oQ
CH, Hs CH; CHs
oQ
wherein each Q is hydrogen atom or o
Q)
SO,
I
5 and 67% of the total Q’'s is %
oLy
SO,
I
Q-7:
CHs ©0Q  CHy
’ﬁ ‘ ‘ Q.
CHj CHs CH3 _
wherein each Q is hydrogen atom or (o}



Q@8 CH3 pQCH3 00 0 0 QVQO PpQ OQ CH3 CH3 CH3 wherein each Qis .
hydrogen atomor 0 N2 02 and 98% of the total Qs is 0 cx7N2 02 Q9: H3
Qoc OO0 54 HBCGCCH3 0OQ wherein each Qis hydrogen atomor 0 ~xtrN2
02 38 and 60%of the total Qs is 0 ~x7N2 02 39 " NINONO10 MN cN
MM10 4 NVI toNInVI C MMM NIV~I§;MIW MMMNMMMMMMMM inv

and 5% of the total Q’s is 0

Q-8:
CHj3 oQ CH;
QO Qo I ' l oQ | oQ
CH3 CH3 CH3

wherein each Q is hydrogen atom or 0

and 98% of the total Q’s is o

Hsc—C_CHs

oQ

wherein each Q is hydrogen atom or 0
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phot osensitizer which is a 1, 2- napht hoqui none-2- di azi de-5-sul fonate or a
1, 2- napht hoqui none- 2-di azi de- 4-sul fonate, of a phenol conpound having a
skeletal structure represented by the follow ng general formula (2) IHIH
EECNHX NHCY-OQ-fNHZ-NHCGY CNHEX-NHCGE IOOHOOICIO N OHO(1)
wherein X is a tetraval ent cyclic conpound group; Y is a divalent cyclic
conpound group; Z is a group representéﬂ)by R3 R3 -R1-i-0-Si-R2 R4 R4
wherein R1 and R2 are each a_dival ent organic_group, and R3 and R4 are
each a nonoval ent organi gFBBﬁecEat§daﬁ OQIFB%aF BVEr o SoPTESERY i ¢

conpound group; group; a and b

I k | k
each show a nol Géﬁp%§§¥| p§%¥l %Eglggg 93%9$h8%5S%@S¥5%Vf06eﬁﬂpe % and
b =0to 40 1 I 1117 .1 1 100 111
C 22 val ue gﬁﬁsﬁﬁ%gg??f’@et’ﬁﬁé oPAET e dbattel! Benhiohoresstikion o,
bLD R7)n  CH2 LRe FinhCHesCHGaT FilfR 1a¢4Y and has high sensitivity.



wherein R is one atomor group sel ected from hydrogen

al koxy groups, aryl groups and substituted aryl groups;

atom al kyl groups,
a plurality of

R6's may be the sane or different and are each one atomor group selected
for om hydrogen atom hydroxyl group, alkyl groups, al koxy groups, aryl
groups and cycl oal kyl groups, and at |east one R is hydroxyl group; a -

plurality of R's may be the sane or di f¥erent and are

each one atom or

group sel ected from hydrogen atom h¥%%§@¥£ group, al kyl groups, al koxy

groups, aryl groups and cycl oal kyl gr

and at |l east one R7 is

hydroxyl groupj 1 is an %hbgg?kigg gpﬁ%ogéﬁgﬁkiv%nrequeggépﬁgéﬁ&%gs?éigzd

nis an integer of 1 to postirve p oSensitive
according to. Labmlinyherein 20 to 80% of the hydroxyl

groups of the

phenol conpound having a skeletal structure represented by the general

formula (2) is substituigd bgggsab§,%éagﬁgtg@qq'P?%ﬁg§%

sul fonate or a 1, 2-napht hoqui none- 2-di azi de-4- su

95%§H%ekééin

. positive

phot osensi ti verepsesent8poByt th8 fattewidhgggbacthal Fokmunberehn thg X of

the polyamde 1111111111111 IHJI 11111 Il 101 CL S 43
by the general formula (1)tos50sphetsedyf wethgatgbGugBQf
formul as (6). ‘

resin represented
whe foll ow ng

photosensitizer which is a 1,2-naphthoquinone-2-

diazide-5-sulfonate or a 1,2-naphthoquinone-2-diazide-

4-sulfonate, of a phenol compound having a skeletal

structure represented by the following general formula

(2):
OH C|>H
E-ﬁ: NH-)I(-NH-(If-Y-?I:-)a—(NH-Z-NH—C":-Y-TI: NH-)I(-NH-C-E
o OH O O O O In OH O

(1)

wherein X is a tetravalent cyclic compound group; Y is

a divalent cyclic compound group; Z is a group

represented by

R
—R—S—0—Si—F,
Ry Ry

wherein R; and R, are each a divalent organic group, and

R; and R, are each a monovalent organic group; E is an

aliphatic group or a cyclic compound group, each having

at least one alkenyl or alkynyl group; a and b each

show a molar fraction, a + b = 100 mole %,

a = 60 to

100 mole %, and b = 0 to 40 mole $; and n is an average

T, 0 )



F3-(~ 0100"0 CF3 O (6) CHs 0 ,010 CH3 4. A positive photosensitive resin
conposition according to Claiml, wherein the Y of the polyamde resin
represented by the general formula (1) is selected froma group of the
following formulas (7). 00O (7) O0s 0000 5 Apositive
photosensitive resin conposition according to daim1l, wherein the E of
the polyam de resin represented by the ﬁ%neral fornuI?S(lzcléHsglgﬁfed
froma group o he foIIOWI1 formul as C,H11 ~ - -
it l!O, t’FﬁPFli‘TﬁFl PPS&tvE QUmPrg 48t ? tR 588t iBR& phot osensi ti ve

resin conposition

\@ Fh & @ @

1 Rs 1 (2)

wherein Ry; is one atom or group selected from hydrogen
atom, alkyl groups, alkoxy groups, aryl groups and
substituted aryl groups; a plurality of R,’s may be the
same or different and are each one atom or group
selected from hydrogen atom, hydroxyl group, alkyl
groups, alkoxy groups, aryl groups and cycloalkyl
groups, and at least one R; is hydroxyl group; a -
plurality of R,’s may be the same or different and are
each one atom or group selected from hydrogen atom,
hydroxyl group, alkyl groups, alkoxy groups, aryl
groups and cycloalkyl groups; and at least one R, is
hydroxyl group; 1 is an integer of 0 to 3; m is an
integer of 1 to 3; and n is an integer of 1 to 3.

2. A positive photosensitive resin composition
according to Claim 1, wherein 20 to 80% of the hydroxyl
groups of the phenol compound having a skeletal
structure represented by the general formula (2) is
substituted into a 1,2-naphthoquinone-2-diazide-5-
sulfonate or a 1,2-naphthoquinone-2-diazide-4-
sulfonate.

3. A positive photosensitive resin composition

according to Claim 1, wherein the X of the polyamide

* C L M s %




conprising: 100 parts by weight of (A) a polyam de resin represented by
the general formula (1), 1 to 50 parts by weight of (Bl) a photo-
sensitizer which is a 1, 2-napht hoqui none- 2-di azi de-5- sul fonate or a

%, Z- napht hoqui none- 2- di azi de-4- sul fonate, of a phenol conpound having a
skeletal structure represented by the general forrmula (2), and 1 to 30
parts by weight of (C) a phenol conpouﬁﬁ3represented by the foll ow ng

general formul 3) ... Rag Rl2 C (3 Re R11_R13 wherein R and RO
are each hydrogsﬁggtSﬁP5Fsgﬁ%§Pk§E %gﬁogﬁgeéﬁ& %fé?uéflflﬁlésand R13 are
hydroxyl arousc SFRSP SRH0E SRpkbLS e cana Be dRBo 2srBps. 7. A
positive photosensitiye resin conpositjon according to Caim6, wherein 20
to 80% of the hydroxyl hey" phenol undghaving/a skel eta

structure represented ormul a Bubg ed into a
1, 2- napht hoqui none- i e 0

1, 2- napht hoqui none- 2- di Fs o
(6)
CH;,
O C
' |
. CHs
4. A positive photosensitive resin composition

according to Claim 1, wherein the Y of the polyamide
resin represented by the general formula (1) is

selected from a group of the following formulas (7).

00 <&

(7)
O
_<:>_!_<:>_ :
| ’ |
(o] O
5. A positive photosensitive resin composition

according to Claim 1, wherein the E of the polyamide
resin represented by the general formula (1) is

selected from a group of the following formulas (8).

| / | (8)

C—OH C—OH
I

o ST



e e reerr rreer rrrrrl ms 45 8. A positive photosensitive
resin conposition according to Caimé6, wherein the X of the pol yam de
resin represented by the general formula (1) is selected froma group of
the fornmulas (6). 9. A positive photosensitive resin conposition according
to Caim6, wherein the Y of the polyamde resin represented by the
general fornmula (1) is selected fronlafhﬁoup of the formulas (7). 10. A
positive photosensitive resin tion according to Claim§g, wherein
the E of the p Iyan1de e?PﬁlﬁéH bﬁF@ﬁeﬁﬁl RESgERSLD CPBPRSLEICD) is

sel ected from g, gpey .the formulas (8). 11. A positive photosensitive
resin conp05|t|on acco dlng to daimé6, wherein the phenol conpound (CD

is a phenol conpound rep e dgb I ~n
&CH2 (9) -od 12. A p05|g?§e8%ﬁoto§gnggﬁbgg gggRﬁ)c%nE &?mﬁ%k accordlng to

Cl aim6, mheretgﬁgggeﬁggalbghgﬂglgeﬁgggqug§mﬁggtqqn,a phenol conpound
represented by t '

1l to 50 parts by weight of (Bl) a photo-
sensitizer which is a 1,2-naphthoquinone-2~diazide-5-
sulfonate or a 1,2-naphthoquinone-2-diazide~4-
sulfonate, of a phenol compound having a skeletal
structure rep:esented by the general formula (2), and

1 to 30 parts by weight of (C) a phenol

compound represented by the following general formula

R1o Ri2
OH._ /— Ta —, _-OH
@ -
Re
Ru1 Ris

wherein Ry and Ry, are each hydrogen atom or an alkyl

{(3):

group; and Ry, R;;, Ry, and R,; are each one atom or group
selected from hydrogen atom, halogen atoms, hydroxyl
group, alkyl groups, alkoxy groups and cycloalkyi
groups.

7. A positive photosensitive resin composition
according to Claim 6, wherein 20 to 80% of the hydroxyl
groups of the phenol compound having a skeletal
structure represented by the general formula (2) is
substituted into a 1,2-naphthoquinone-2-diazide-5-

sulfonate or a 1,2-naphthoquinone-2-diazide-4-

AR O

sulfonate.




f.ol1 owi ng formula (10) and/or a phenol conpound represented by the
following formula (11) in an anobunt of 50% by weight or nore. OH CHZ O CH
(10) L rrrrererrrerr rrererrerr e e ¢ L MS 46 O4 OH O C (11) 13,
A positive photosensitive resin conposition conprising: .100 parts by

wei ght of (A) a polyanmide resin represented by the general fornula (1), 1
to 50 parts by wei ght of (Bl) a photo- sthsitizer which is a

1, 2- napht hoqui none- 2- di azi sul f
1, 2- napht hoqui %dne 2-di a @é’ d'tle?I &?%Oéenﬁ%&vﬁéﬁﬁl%&%ﬂﬂw ng a

skel etal str U%%)lél’o%dl’ E\%r q:%ela:tl q_“{))é t %\ﬁ:&gﬁ{ g(r '}'}E a’t:h(ez)polyamlto?e 25 parts

by wei ght of ( sensitiZer

1, 2- napht hoqui 2- a
1, 2- naphthqu|%%%§n2r% a2|g§&%d'% If%%éteﬂgﬁéi fqmnu) &pound havi ng a

skeletal  StrUGLUEetERPFRSANLEY s b feald iz 1%@16(63' formia (4) or
(5), and 1 to 30 parts by weight of (CO conpound represented by
the general foonula (3): a BbeiRRife photosens1t1ve resin composition
according to Claim 6, wherein the Y of the polyamide
resin represented by the general formula (1) is
selected from a group of the formulas (7).
10. A positive photosensitive resin composition
according to Claim 6, wherein the E of the polyamide
resin represented by the general formula (1) is
selected from a group of the formulas (8).
11. A positive photosensitive resin composition
according to Claim 6, wherein the phenol compound (C)
is a phenol compound represented by the following
formula'(9).

H OH

12. A positive photosensitive resin composition
according to Claim 6, wherein the total phenol
compounds contain’ a phenol compound represented by the
following formula (10) and/or a phenol compound
represented by the following formula (11) in an amount

of 50% by weight or more.

OH
CHZ@OH (10)

(T




MU~HO C OH (4) R16 R18 Rig -R20 OH VI bererr rerrr 122222 110 1l LM
47 - wherein R14 is hydrogen atomor an al kyl group; and R15, R16, R17,

R18, R19 and R20 are each one at om or group selected from hydrogen atom
hal’'ogen atons, hydroxyl roup, alkyl groups, alkoxy groups and cycl oal kyl
groups, or R4 R26 121 HOC OH R25 R27 R22 C-R23 R28- gA R29 - (5) H
wherein R21, R22, R23, R4, R25, R26, R*® Rte and R29 are each one atom or
group sel ected fron1hydrogen &Pm halogen atons, hydroxyl group, alkyl
groups, al koxy groups and cydl oal kyl . 14. A positive photosensitive
resin conmposition accordi ng” erein 20 to 80% of the

hydr oxyl groups of the phe (11)

13. A positive photosensitive resin composition
comprising:

. 100 parts by weight of (A) a polyamide resin
represented by the general formula (1),

1 to 50 parts by weight of (Bl) a photo-
senéitizer which is a 1,2-naphthoquinone-2-diazide-5-
sulfonate or a 1,2-naphthoquinone-2-diazide-4-
sulfonate, of a phenol compound having a skeletal
structure represented by the general formula (2),

0.1 to 25 parts by weight of (B2) a photo-
sensitizer which is a 1,2-naphthoquinone-2-diazide-5-
sulfonate or a 1,2-naphthoquinone-2-diazide-4-
sulfonate, of a phenol compound having a skeletal
structure represented by the following general férmula
(4) or (5), and

1 to 30 parts by weight of (C) a phenol

compound represented by the general formula (3):

916~ .

OH

* [ L M S *



skel etal structure represented by the general fornmula (2) is substituted
into a 1, 2- napht hoqui none- 2-di azi de- 5-sul fonate or a

1, 2 napht hoqui none- 2- di azi de-4- sul fonate. 15. A positive photosensitive
resin conposition according to Claim13, wherein 80 to 100% of the

hydr oxyl groups of the phenol compound having a 1111111 111111 11111 1111
[T 111 * CLMS x 48 skeletal structuﬁe represented by the general

formula (4) or % % s subst ted int 2- napht.hoqui none- 2-
di azi de- 5- sul f BREFE18r Ree 15 2 glﬁmgﬁé’ql?i Hhé’rZadﬁ k¥ GEQURT At Risde. A

positive photoaens?glv resin co sition cordln to Claim13, wherein

the weight rati ¢’ 1’t’hel"’ph Po%% 790] FEF ?%F SRE F mpﬁ5t8§8H?lt|zer (B2)
is 0.1~S (B2 < pasitiv nsitiv si_n

conposi tion agééég 8 FggglhyﬁZ?gAn g?@in%ﬁﬁggf tPﬂ? p f&ﬁ%¥§ resin
represented b I | a t frd X of the
foPnuIas (6). yfgth9§2§??|v%egﬁgtoégﬁéf?sﬁzgpg§|%ggo é??ngHpaccording to
Cl ai m 13, wher g rau?ge ¥rof the polyam de resin represented by the general

formula (1) is ected froma group of the formulas (7). 19. A positive
phot osensitive resin conpositiom,,

@}“ﬂ@

Ras VG) Rog (5)

wherein Ry, Ry, Rys Ryyr Ryss Ryer Ryr, Ry and R,, are each
one atom or group selected from hydrogen atom, halogen
atoms, hydroxyl group, alkyl groups, alkoxy groups and
cycloalkyl groups.

14. A positive photosensitive resin composition
according to Claim 13, wherein 20 to 80% of the
hydroxyl groups of the phenol compound having a
skeletal structure represented by the general formula
(2) is substituted into a 1,2-naphthoquinone-2-diazide-
5—sulfonate or a 1,2-naphthoquinone-2-diazide-4-
sulfeonate.

15. A positive photosensitive resin composition
according to Claim 13, wherein 80 to 100% of the

hydroxyl groups of the phenol compound having a

O




‘aceording to Caim13, wherein the E of the polyam de resin represented by
the general formula (1) is selected froma group of the forrmulas (8). 20.
A positive photosensitive resin conposition according to Caim13, wherein
thé phenol conmpound (C) is a phenol conpound represented by the formula
(9). 21. A positive photosensitive resin conposition according to Caim
13, wherein the total phenol conpounds4§ontain a phenol conpound

(ebresented by iheeeLpr I (I0) ndloL 2 pIoRol ROTRUd. eBresetLed, by

LT el | ii(&j Src%g)lfsSEubstituted into a 1,2-naphthoquinone-2-
diazide-5-sulfonate or a 1,2-naphthoquinone-2-diazide~
4-sulfonate.
16. A positive photosensitive resin composition
according to Claim 13, wherein the weight ratio of the
photosensitizer (Bl) and the photosensitizer (B2) is
0.1=(B2)/(B1)=0.5.
17. | A positive photosensitive resin composition
according to Claim 13, wherein the X of the polyamide
resin represented by the general formula (1) is
selected from a group of the formulas (6).
18. A positive photosensitive resin composition
according to Claim 13, wherein the Y of the polyamide
resin represented by the general formula (1) is
selected from a group of the formulas (7).
19. A positive photosensitive resin composition
according to Claim 13, wherein the E of the polyamide
resin represented by the general formula (1) is
selected from a group of the formulas (8).
20. A positive photosensitive resin composition
according to Claim 13, wherein the phenol compound (C)
is a phenol compound represented by the formula (9).
21. A positive photosensitive resin composition
according to Claim 13, wherein the total phenol
compounds contain a phenol compound represented by the
formula (10) and/or a phenol compound represented by

the formula (11) in an amount of 50% by weight or more.
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