28 February 2006 1 DESCRIPTION POSI TI VE PHOTOSENSI Tl VE RESI N COVPOSI TI ON
TECHNI CAL FI ELD The present invention relates to a positive photosensitive

resin conmposition which can forma pattern of high res tion hi gh
residual filmratio 5 and has high sensitivity. BACKGR%Lh@qEﬁﬁgﬂpyinide

resins excellent in heat resist- ance, electrical properties, nechanical
properties, etc. have heretofore been used in the surface 10 protecting
filmor interlayer dielectric of a SBRFRIESAGNct or device. In recent years,

however, significant 'gﬁgﬁﬁﬁg&ﬁﬁigin heat_cycl e resistance thermal shock
resi stance, etc. haveﬁ@ Q§§N5¥?ﬁV%H%E$E§iﬁ@MagéaTFHNthe above
applications, because 15 sem conductor devices have cone to enploy a higher
integration and a | arger size, packages have becone thinner and smnaller,

and the nmounting has shifted to surface nounting by sol der refl ow
Therefore, a resin of higher performance has cone to be required. 20

Meanwhi | e, a teghpigdgofFrat,how ng a polyimde resin to have
phot osensitivity by itself Is drawing attention. The polyimde resin

al | oned to have photosengit p¥bb¥nbY i89eRta checdNigus i yilasyt i 28
February 2006
photosensitive resin composition which can form a
pattern of high resclution 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 ingthe surface-

10 protecting film or interlayer dielectric of a semi-
conductor device. In recent years, however,
significantrimprovements 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, a resin
of higher performance has come to be required.

20 Meanwhile, a technique of allowing a
polyimide resin to have photosensitivity by itself is
drawing attention. The polyimide resin allowed to have

photosensitivity by such a technique, includes, for




2 exanple, a photosensitive polyimde resin represented by the follow ng

formula (22): + 1L II'i \'j -OCHZ-CHZ-OC i =CHZ CH3 /R CH3 |
H2C=C-COCHZ-CH2-O C Il -NHR31-NH 11 OO O (12) Wth_such a rﬁﬁin, t he
step of pattern 5 formation can be partly sinplified an BWIYEEPO st ep

and a higher yield are achi eved. However, 2a solvent such as

N- et hyl - 2-pyrrolidone or the like i s .required .in the step of devel ppnent,
whi ch incurs a preBPefrif P SFBFﬁnéﬁglﬁgnEP#ﬁ§mlﬂ?Iﬁﬁﬁﬁﬁ SR

recently been dgvel ppe osi.tive photosensitive resin conpositions which
can be subjectga k§8d29éﬁ8ﬁﬁ§ﬁt%ﬂgpﬁaﬁnﬁggﬁeous al kali solution. For
exanple, there is disclosed, in JP-B-1- 46862, a positive photosensitive
resin conmposition 15 constituted by a pol ybenzoxazol e precursor, which is a
base resin, and a dijazoqui none conpound, which is a photosgnsitizer. This
resin conposition has high heat resiqiange, excelle el ectjri cal
properties and fine | pattern formabilidy anc S oss.apl ity of being
used 28 February 2006 \ / Q}BﬁTC%A% | th

ICH3 RSO CH3

\
Hzc=C-C|I:-O-CH2-CH2-O_C ﬁ"" NH-R31 -NH

o O _

(12)

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 soclvent
such as N-methyl-2-pyrrolidone or the like 1is 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



3 as aresin 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
sol uti on when unexposed to a |ight; when exposed to a #3 jeruanyrg006

di azoqui none conpound gives rise to a chémcal reaction to become soluble
in the aqueous alkali solution; and by utilizing such difference in

sol ubi lity bet wB&nawhER18x pELe H3ERd ﬁﬁéﬁi@ﬁéﬁﬁo§ﬁﬂﬂ-Fﬁhi¥ﬁ7éﬂ&ﬁﬁﬁf¥ﬁﬁtion
umexposed. por (1 SRECAEY 6B of HEd LoRAAPRE S RS 44 VE TP Cive -
conpositions a sed_practicall particularly .inmportant. is the,15
sensitivity of é§8#08ﬁ856§éﬂfiFF?éhrggpﬁog&ﬁﬁg ti% > é%hkﬁﬂ%&ﬂ]'quity
requires a lon - i r | ti_ng i l.Qw .t hr_qQu {. e e
bage resinis g%ﬁ?ggggaﬁghﬁgggmgogﬁglFgrqﬁgﬁgaﬁgg @%fﬁh%ﬂ§§%¥%xéﬁkél or
increasing the sgngktbdi el uhbg 9:3%0%%@ tlii\@%ltz:ovf u}ﬁmi%‘jﬁhtthe

unexposed portion gives a |large il mthickness | oss

whi ch makes it 1&gﬁe$sthbedtiaze$hah6n@ e iJivad Higeass or incurs
the col |l apse of pattern shape. Therefore, it is "highly desired to devel op
a photosensitivehenscal2beaepodl toobewWhineh seatibdfd 65 tHR akpeEentioned
properties and yet has high sensitivity. 28 February 2006
alkali solution; and by utilizing such difference in
solubility between when exposed and when unexposed, the
10 exposed portion is dissclved 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 collapse 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.




4 DI SCLOSURE OF THE | NVENTI ON The present invention ainms at providing a
positive photosensitive resin conposition which can forma pattern of high
resolution and high residual 5 filmratio and has hi gh_se tlggb The
present invention lies in a positive photosenS|t|ve re%$ﬁq@8 glo
conprising: 100 parts by wei ght of (A) a pol yani de resin represented by

the following g r 1 to 50 parts by weight of (Bl)
a phot osensi ggﬁd%ﬂiﬁﬁﬂgéfiﬁ#gz%ﬁgﬁhqéﬁﬁunone 2-di azi de-5- sul fonate or
a 1,2-naphthqu|none 2-di azi de-4- fonat hengl und havi ng a

skeletal structure repres (ﬁfﬁﬁ?q %e?%]p¥% 0 35 (2):
o T e R e N et 015 (1o

I Il nCHO (1? rava I Cconpound group; Y is a
di val ent cyclic feRmQURG tHUP o £ HiyHR ﬂsqmtf@rpraeﬁ&nﬁf&'h bYe£ldual

5 film ratio and has high sensitivity.

The present invention lies in a positive
photoeensitive 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-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

15 (2):
OH ?H
E-ﬁ, H-)I(-NH (If-Y-(l.‘T')—('NH -Z-N -Cli-Y-(ﬂ-‘ H-T-NH-ﬁ-E
o} OH (] O 0 n OH O
(1)

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

represented by

R3 R3
20 | |
_R1_S|: O—Sll R»
Rq Rq

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

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



I3R3 -R i i-O i i-R2 R4 R4 wherein RL and R2 are each a dival ent
organic group, and R3 and R, are each a nonoval ent organic group; E is an
28 February 2006 5 aliphatic group or a cyclic conpound%group,éﬁﬁgh havi ng
at |east one alkenyl or alkynyl group: a and b each sh&SFEPTHEY raction
a+b =100 nmole % a =60 to 100 nole % and b = 0 to 40 nole % and n is
an average 5 value and a positive nunber of 2 to 300, and OH wherein R5 is
one atom or groBprEBRELEedTPHENMORY @ 6§64 1 CatemPoaNg) 9T BUp£ach BPWing
groups, aryl grogpa and - substituted aryl groups; a pluralitébof Re's may
be the 10 sane BF UPPPEr 8RE FrdeRYe Q3cR1ENBYdt SROMP/grRo@Rd fel8%8Ged from

and cycl oal kyl hPBuBehodig BroREate ofte kB s MG Tor oup & Bl urality
of R's may be r difif eren d,ar ach t om _or__gr.aqu
sel ected fron1h%gﬁoggggagbnghhh§dro?y?ggﬁgugP&%I%ylEﬁgggbgf gﬁk&g%%% ﬁmw,
aryl groupssanéa%%' ?ghg}ﬁ' ﬁ]ar,s%e%e anfral beast t;&g%ao!ﬁ’,aia g hydroxyl group;

1 is an integer of I's an integer of 1 nd n is an integer
of 1 to 3. 20 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The pol yam de resin of

the general formg,p

Ei::j (Eifffam OH (T?BN\\ [ijinﬂn
()—c:m2 K/’—CH2 CH2—© CH,—
1 Rs 1 (2)

wherein R; 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
10 same or different and are each one atom or group
selected from hydrogén 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
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 DESCRIPTICN OF THE INVENTION
The polyamide resin of the general formula
(1) is obtained by reacting a bis (aminophencl) having

an X structure, a silicone diamine having a Z structure



(1) is obtained by reacting a bis(am nophenol) having an X structure, a
silicone diam ne having a Z structure 28 February 2006 6 which is

optionally used, a dicarboxylic acid or its dichloride Vi n g
structure, and an acid anhydride which generates an E %%P%ﬁ?ﬁ%eﬁ@ on

reaction with amno group. In order to o Btain a higher yield, etc., it is
5 possible to us dicarb x& aC|d erivat.i ve. of actlvedester %ype

obt ai ned by reaEEFS oF GPTAPRAMbEXVELE afi iGRLROXYILC act

1- hyd 1,2,34 I he h d d
at dbout” 300’ {3 A00C: GFeeBaPied fotushTHFiEsh AHA Aing ro ArbNdre o
Deroe. 8 POLYPENEOXRTGLASYALEN b B Q‘E%(:bh‘i%' BERR eﬁaet nﬂaﬁtaa st

poI yam de resin o enera resent | nventl on

i ncludes, for e, tth | t i i ot her t 15 20
In the above, A@?gff?m _IE _GrHQH: QW' Bﬂ%ag‘rl a ﬁl@ﬂterro‘;ﬁterlc? PeQ:c.I 1% Cis ’c

(CF3) 2-. Amngﬁb@@ﬂblﬁatb' ﬁ's!'eaé| mee%e&wdcoaeﬂdsd%&lﬁettrlwxafZOOG 7
selected fromthe follow ngs. The Y of the pol yam de resin of the general
5 fornula (1) iactudesester exypapbbtatiheds Bkl @war@soduicf a
dicarboxylic acid with 1-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 heat-
resistant resin,
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.

jogecqeociee]
opeege

In the above, A is -CH,-, -C(CH,;),-, -0-, -S5-,
-50,-, -CO-, =-NHCO- or -C(CF,),-

20 Among them, particularly preferred one is



I's not restricted thereto. NI --~-A- D | 10 d-A-p In the above, Ais
-CH2-1 -C(CH3)2-, -0-, -5-, -S2-, -CO, -NHCO or -C (CF3) 2-. 28
February 2006 8 Anobng them particularly preferred one_is selected from
the follonings. O OO 5 The E of the pol yam de resin o#® Fesugasébal
formula (1) includes, for exanple, the folllowings but is not restricted
thereto. H3G-H2C -H 11 H3CH2C -HC. CGCOHHH/ H3ICC=CH2CC COH

/| H2C-O,, HC C 18¢ffcFpdHaEom. thectipddorings -H3C - - C=C H2C - C

CF; 0
I Il
o S
l ’ Il '
CF, o
T
o} c
r l ’
CHs,

The Y of the polyamide resin of the general

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

is net restricted thereto.

©--0 40 T
-©-0- ©0

In the above, A is =-CH,~, -C(CH,),-, -0-, -5-,

-80,-, -CO~, -NHCO- or =C(CF,),-.



COH OHICHC/ "-H2GCOCNCGOH I1-0H O O 28 February 2006 9 HH
H3C-C=CH2CG-OHCO _~1 HHHCGCCHCOHGCOIlI -CH O Among them
particularly preferred one is selected fromthe follow .. 5 H 1 1In the
present invention, a dicarboxylic acid or its dichloriggidHPmWEQO%
derivative having a Y struc- ture is react®ed with a bis(am nophenol) having
an X structure to synthesize a polyam de resin; thereafter, 10 each of the
term nal amino groups of ol d@2GEGH A Yo R FEE M h ORP 4 d
anhydri de having at | east._ one.al vyl ar_al kynyl group shown in the E of
the general fo%ﬁgﬁgtf%)fr?We%f%£§aLﬁ9ﬂ&99ﬁanide resin of the general 15

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

0~0-. <&
- OO OO~

5 The E of the polyamide resin of the general

o

)]
Q)

o
O

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

is not restricted thereto.

HT]/ HaC ——H,C —e
HC ’ H;C —H,C —HC '
c—oH “Sc—oH
| I
o) o}
H_H
mc—t=c—mo—c// Hﬁ—CEC—Hﬁ—ﬂ//
HaC—B=C—H,C —C C—H,C—C
3C—C=C—H,C— ! HC—C=C—H,C— :
- \\ﬁ—OH \\ﬁ—OH
o 0

H,C—0O
He” 2 \c//

o [ !

HC c
SHC—0T Ny

o




exanple, the followings but is not restricted thereto. 10 CH3 IH3 -(CH2)f
-1 i-0-i-(CH2)s CHB CH3 CH3 CH3 -(CH2),T-- i i-O i-(CHR)a CH3 CH3 C
C6H5 C6H6 - (CH2):r-- i-0- i-(CH2)3 C6H5 C6H5 C H3 I H3 - 2)r 54 ' -0-

| -(CH2)3 OBH5 C6H5 53 31 OB OB | HH65 5 06 28 $ebHE 2006

5

10

15

C—OH
O

H H
HyC—C=C—H,C—0—H,C—0

H H
HyC~C=C—H,C—0—H,C—0 ﬁ-‘—OH
o

Among them, particularly preferred one 1s

selected from the followings.

| /

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,
each of the terminal amino groups of the peclyamide
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
formula (1) which is used optionally, includes, for

example, the followings but is not restricted thereto.




H2 |H2 C6H5 C6H5 The Z of the general formula (1) is used, for H H

exanpl e, when very high adhesion to a substrate (e.g. 28 February 2006 11
silicon wafer) is required. The proportion b of Z used _is _ at m)sé 40 nol e
% A proportion of larger than 40 rmole %is not preferd&briaEalee the
resulting resin has very low solubilityl&d generates scumafter 5

devel opnent, nmeking pattern formation inpossible. 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 formula (1) is an average ¥ddsue amHsa positive nunber of 2 to 300.
An n 10 of larger than 300 is not preferrdd because scum may appear after
devel opnent. The exanpl es™of Gy pnghor CconpouffeHalsiich is a skel eton of
the photosensitizer (Bl) used in they pres i nvention, include the

foll owings but are not 15 restrictéd theretd. 28 February 2006 12 OH COT
--L ~Oj yo~

?Ha (|:H3
**—(CH2)4—SIi——O-—SIi—(CH2)4—- ;
CHs  CHs
ICGHS C|:5H5
(CHz)s Sli—O—Sli—(CH2)3— '
CeHs CeHs
<I:H3 (I:H3
(CHy)s Sl O“Sli“*“‘(CHz)a‘"_ ,
CeHs  CeHs
|CH3 ?Ha
- OO

CH;  CHs
H1C
AT
o ,
CHs  CHs
(|:5H5 <|:6H5 ‘
1O
g
CeHs  CeHs

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

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



OH ~HO CH3 OH H3C- CH3 OOFIu-i.n31nai. CH3 OH OH OH CH3 CH3
CH3 OHCH3 OH OH CH3 OH Y -OH CH3 CH3 CH3 CH3 OH CH3 28 February 2006 13
O O Yoy YO =0 HO -OH

28 February 2006
11

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
5 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
10 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

15 restricted thereto.



OH 9H CH3 OH CH3 OH CH3 CH3 CH3 CH3 CH3 bH- -CHCH3 CH3 CH3 OH OH CO O O
WOOYQ nu HOlI HOCH3 CH3 CH3 OH T OH - OH CH3 CH3 28 February 2006 14
In the phenol conpound of the general fornula (2) const] i n

phot osensitizer (Bl) used in the present invention, i%%itl:g{"ﬁ’r’&%&%ed t hat
20 to 80% of the hydroxyl groups is subsfituted intoa 1,2 5

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

napht hoqui none- 2- di azi de-4-sul fonate. Wien the propor- tion of substitution
of the hydroxyl groups is®Hess than 20% it is inpdd o sufficiently
inhibit the dissgfg . he-nel yanm deffestn Mapes b¥Ht he 10

general fornmula ( @

HO oH HO OH
CH; CHs
OH OH
oo, oroec
HO CH; Y~ HiC OH ' HO oH ”
CHs CHs CHs CH;
oH OH
CACACIEE o 1O
HO OH HO CHa Y HaC oH ”
QL QL
OH
Ha CH, OH
L QO 90" 0 000 -
3
OH
OH
HO ': HO: ,: ‘: ‘: :OH ‘: “OH
CHy CHy CH3



desired filmthickness after devel opnent. Wien the proportion is nore than
80% scum nmay generate after devel opnent at the bottom of the pattern
formed. Therefore, such proportions are not preferred. 15 Incidentally,
the proportion of substitution is a proportion of subse®Febaarymi#boxyi
groups to the total anount of the hydroxyB groups possessed by the phenol
conpound represented by the general forrmula (2). In the present invention,
the anount of the photo 20 sensi$ zer?¥B1) ﬁdded to the polyam de resin (ﬁo
represented by the general r IS parts by weight relative
to 100 parts by wei ght ofo tHe yanyte in. t he amount is |ess
than 1 part by weight, the pattern fowymation ability of the 25 pol yam de
resin is |ow. Wen the anount |smnnreomhanoH50 parts by weight, the

phot osensitizer per se shows 5 230/ -sultantly the |ight
appl i ed does not reach t i | ot \on s ,_}r and a significant 28
February 2006 15 reducfﬁon in sensit V|ty L esu t °F Therefore, such

anounts are not preferred When | |smﬁntendbd to allow the positive

phot osensitive resin conposrtloﬁ”bf t Pré
hi gher sensitivity, it |s '
photo- sensi tizer (B2) wb S

,Jesin conposition, a
-2- diazi de-5-sul fonate

oH OH OH OH OH

OH OH OH oH OH
PogecgepcgcW
CHa CH3 CH3

CH;  CH,

©©©©©©©



4-sul fonate, of a phenol conmpound having a skeletal 10 structure
represented by the follow ng general formula (4) or (5 : (4) OH wherein
R14 is hydrogen atomor an al kyl group; and R15, R16, Rl7, R19 19 and
R20 are each one atomor group 15 sel ected fron1hydrog@ﬁfﬁbﬁﬁ$yﬁ%1ogen
atons, hydroxyl group, alkyl groups, al kéxy groups and cycl oal kyl groups,
or 28 February 2006 Rea OH 16 Rey (5) wherein R21, R22, R23, R24, R25, R26,
R27, R28 and R29 are eachiorid@tiiiiitl FORPwd et cbhe r gpneyat ofefmat dm
hal ogen atons, hydroxyl group, alkyl groups,. alkoxy groups and 5
cycl oal kyl groups. §¥$%ﬁgtqﬂ§;ﬂﬂﬁﬁﬂSQﬁﬁﬁﬁ&%ﬁF06$%}i?%?&nbn the

The. ol | owi ngs SRS citte TSR TGEYr 1 K b TR HE Sdatst oo 40 BObPE
the hydroxyl groups is substituted into a 1,2-

5 naphthoquinone-2-diazide-~5-sulfonate or a 1,2-
naphthoquinone-2-diazide-4-sulfonate. When the propor-
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.
Therefore, such proportions are not preferred.

15 1Incidentally, 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




OH OH 28 February 2006 OHHOJ OHHO 1 ~~ OHOCH3 HOc | OH OH OH 17 H3
,CH3 OCH3 OH H3C CH3 OH OH OH OH 28 February 2006 18 HO OH I n the
phot osensitizer (B2) used in the present invention, it _is prefe rﬁd t hat
80 to 100% of 5 the hydroxyl groups of the phenol conpoaﬁgdwgﬁﬁégp ted by
the general fornula (4) or (5) is substitl®ed into a
1, 2- napht hoqui none- 2-di azi de-5-sul fonate or a 1, 2-
napht hoqui none- Zedug£ileoa 4ns fersridtiari ty mespditis-on yerefore, such
amounts are not preferred.
When it is intended to allow the positive
photosensitive resin composition of the present
S 1invention 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

10 structure represented by the following general formula

(4) or (5):

. @ R

18
R4 3R

OH

wherein R,, is hydrogen atom or an alkyl group; and R,
Ri¢r Ryqr Ry, R;, and R,, are each one atom or group

15 selected from hydrogen atom, halogen atoms, hydroxyl
group, alkyl groups, alkoxy groups and cycloalkyl

groups, or



| ess than 80%is no
phot osensiti zer (B2) may not give a
Incidentally, the proportion of su
substituted hydroxyl groups to the
possessed by the phenol compound re
or (5). The weight ratio of the 28

and the photosensitizer (B2) bgih

substitution of

preferably 0.1: (B2)/(Bl1) XO £ Wh
t he photosensitizer (B2) may [
Wien the weight ratio is c
pattern formed by devel opne
preferred. To the positive pho %sen“

i nvention may be added, "a$
enhance the photosens

pr esent
in order to
di hydr opyri di ne derivati ve,
2, 6-di nmet hyl -3, 5-di acetyl -4-(2" Ao
4-(2' -nitrophenyl)- 2,6-dinethyl -3,
4-(2',4' -di ntrophenyl)-2,6-dineth
1, 4-di hydropyridine. In the pd&s

there cC=

M3
G;

t preferred because 10 the
ny clear 1increase in sensitivity.
bstitution is a pro tion o
total anount of thggﬁ§%ﬁ%ﬁ&éoqgroups
presehfed by the 15 general formula (4)
February 2006 19 photosensitizer (Bl)
used R the present invention is
ratio is less than 0.1,
| ear 5 increase in sensitivity.

wei ght

Hppears at the bottom of the
such weight ratios are not
resin conposi- 10 tion of the
ces€ary, a di hydropyridine derivative
ity of the conposition. As the
h be nmentioned, for exanple,
gi-Rp.ophenyl ) -1, 4-di hydr opyri di ne,
3- di car boet hoxy- 1, 4-di hydropyri di ne,
5-di car bonet hoxy-
Teosensi ti vel® esin conposi -

and

OH

wherein R,, Ry, Ry Ry Rusy Ryer Ry Ry and Ry, 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.

H
-
10

HsC. T CH,
HO C OH
i CH;
OH

OH
e CH, H c
T 3 T Hs
HO c OH , HO C OH |
c
He CH, HaC H,
OH OH



20 tion of the present invention, it is inportant to further use, as
necessary, a phenol conmpound (C) represented by the follow ng general
formula (3): OH OH (3) 28 February 2006 20 wherein R9 %%d R9 aﬁ@each
hydrogen atomor an al kyl group; and R10, R11, R12 and®RES'WRe2%%ch one
atomor group selected from hydrogen atd®m hal ogen atons, hydroxyl group,
al kyl groups, al koxy groups anq_l é:ycl gal kyl 5 groups. A technique of using a
phenol conpound in a positive r&sjs onposition is disclosed in, for
exanpl e, JP-A-3-200251, JP-A > - A- 3- 200253, JP- A-3- 200254,

JP- A-4-1650, JP-A-4-11260{03 enhd JP- A-4-12357. The phenol
conpounds nentioned in thesg , however, show a small effect for
sensitivity increase when usedhid &Hposi tive photo- sensitive resin
conposition of the present |nven using a polyam de resin as the base
resin. In 15 contrast, when the pRehol conpound (c) represented by the
general formula (3) is used in thejpresent resin conposition, the

di ssolution rate of the exposed portion is elevated, resulting in

i ncreased sensi- tivit urmhe the filmth ess | S the 20
unexposed portion whj n &'_pe | |@OH

C r
HsC CH;
OCH, OCH;
oH
HsC CH;
i i
H,C CHs
OH OH
OH
HaC CHs HO, OH
T |
HO C OH = HO G OH |
HsC CH, HyC CH,
OH
OH OH
HO OH

) I
HO C OH HO—@C@OH '

OH OH
HsC '|" CHy Hs 'i' CH,
H C OH HO C OH
\/IE OH

OH OH




wei ght of the base resin is nade small for sensitivity increase, is very

small. As the phenol conpound (C) represented by the general formula (3),
there can be nentioned the 25 foll owi ngs. However, the enoI und is
not restricted thereto. 28 February 2006 21 HO HO H V d@“@? nCaH9

mn;1,2 H3 HOO 112 CH3 3 Oc OH HO CH2 18/ OHrw OH HO- 0 OH CH2 OH CH3

COMH C/

H;C—C—CH;, H3;C—C—CHs
:i: CH;
OH
HzC. c
(|>H3 s ClﬁHa
HO c , HO c
C_'C_CH:; H3C_ _CH3

@

In the photosensitizer (B2Z) used in the

OH

present invention, it is preferred that 80 to 100% of

3 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



CH3 CH3 CH3 4 %83 OH22 CH3 CH3 CH- CH3 3 CH3-C-CH3 CH3 HO- | O CH
CH3 CH3 CH3 C-CH2-CHs CHCH27CH3 CH3 COHOHOCH3Or CH3 CH3 CH3 "2 0 O

i CH3 OH 28 February 2006 OH HO\-1 1 OHHOOi OH HO ~~
28 February 2006

19

photosensitizer (Bl) and the photosensitizer (B2} both
used in the present invention is preferably 0.1=
(B2)/(B1) =0.5. When the weight ratio is less than 0.1,
the photosensitizer (B2) may not give any clear

5 1increase in sensitivity. When the weight ratio is more
than 0.5, scum appears at the bottom of the pattern
formed by development. Therefore, such weight ratios
are not preferred.

To the positive photosensitive resin compesi-

10 tion of the present invention may be added, as
necessary, a dihydrepyridine 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, é-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 Riz

OH ./~ Rg —\ _-OH
|
O~ -



Hz)a CH3 OHHOOH OH O (CH2)6 CH3 2 /CH CH3 CH3 28 February 2006 23

O
OHCH3 OH A
C-

COT CH3 CH3 CHCH3 CH2CH3 CHCH3 CH2CH3 OH OH 1H CH3 CH3

CH3 CH3-C-CH3 CH3 CH3 Anmong them a compound of the f oW n formul a
(9) is preferred, and compounds of the fgllow 28%%L“H“Y£b06

10

15

20

25

wherein R, and R, are each hydrogen atom or an alkyl
group; and R,,, R;;; R;, and R,; are each one atom or group
selected from hydrogen atom, halogen atoms, hydroxyl
group, alkyl groups, alkoxy groups and cycloalkyl
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 phenocl 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. 1In
contrast, when the phenol compound (c) represented by
the general formula (3) is used in the present resin
composition, the dissoclution 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

restricted thereto.




5ing formulas (10) and (11) are particularly preferred in view of the
sensitivity and residual filmratio obtained therewith. It is preferred
that the conpound of the forrmula (10) and/or the conpound of the formula
(11) occupies 50% by weight or more of the total amount 2&&eBmRap8henol
compound (C). HOOH CH2 -0 (9) OH OH (10%¥1(11) 28 February 2006 24 The
anmount of the phenol conpound (C) used is preferably 1 to 30 parts by

wei ght per 100 parts by weight of the polyamae resin represented by the

general fornula (1). When—the anount~is less than 1 5 by wei ght, the

sensitivity during dg .-@ a0 '.A oVhen-fRe m;e@-rm(e than 30

parts by weight, the regs+dual fi ratio,dudevel nt is.extrenely
or

| ow, precipitation takes place during frozen age; accordingly, such a
resin conposition has no dgy actical g0 usability. Therefore, such anounts

are not preferred. The positive photosensitinxeesin ggmposition of the
present invention can ceflajr,, essagg ' th : hogs | evel i ng
agent, silane coupling Ia t an like. 13 %pae ] ent inventi on,

t he above-nenti oned

OH OH
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conponents are dissolved in a solvent and used in a varnish state. As the
sol vent, there can be nentioned, for exanple, N nethyl-2-pyrrolidone,
y-butyrol actone, N, N 20 di net hyl acet am de, di et hyl suI fOXI de, diethyl ene
glycol dinethyl ether, diethylene glycol diethyl ether,28dFRuaMZNg giycol
di butyl ether, propylene glycol nononeth¥f ether, dipropylene glycol
nononet hyl ether, propylene glycol nononethyl ether acetate, nethyl 25

| act ate, et hyl | act ateCHebutyI | act atca3 met hyl -1, 3y, but yl,ene glycol acetate,
1, 3-butyl ene gl ycol ek’ﬁ,— AoHonet hyICHgtch@ms, met hy ruvat t hyl pyruvate
and met hyl 3- nmet hoxyprAop ”aﬁt ese sol 2(§i_I February
2006 25 singly orino «-.-¢ ptlo manner in which
t he positive photosensi '

eton

‘ orrposn t nt_invention is
used. First, the conposition |§ 5 coat ed gﬁ @pp?e H;l?"é §Uetrate such
as silicon wafer, ceranmic substrate, alum nGHﬂ\ substrate or Cfthe |ike. The
coating anount is suchcashat, when udsed in a semnm conductor device, the
final filmthicknes i ng_ggcomes 0.1 to 20 pm Wen the film
t hi ckness 10 is les "filmis unable to sufficiently
exhibit its function as surface filmof a sem conductor
conponent. Wen the H s—9tbre than 20 m it is difficult to

forma fine CHs
H OH OH OH
fre
: CHy ¢ CHy
CHs . c ‘
CHs CH, CH, CHs
™
"
OO =00
CH, ' i :
CHs &h,
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CHy CHL
CHs CHs
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CHy ' Gr ,
CH,
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CH; C|> O CH, H zlz OH
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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 130C to dry the coateqv%%%nl aébﬁg whi ch
an actinic ray is applied thereto throu%h a mask of gi PatY &érn’ As 20
the actinic ray, there can be used X-rayZ3electron beam ultraviol et

light, visible light, etc. Aray having a wavelength of 200 to 500 nmis
preferred. Then, the ex?Hseq*boﬁ?ion is dissol Qdd and @®noved with a

devel opi ng sol utio ‘ I 25 p . Che devel opi ng
solution, there cagH:b taTg-I- d&jéqu,eous ticgn an al kali, or
aqueous sol utions obt d oy, ng thereto ate anount of a

: an al cohol such as
met hanol or ethanol) or f8%Hsurf 4¢tCant . The ahogeciad ketstCiamgl udes, for
exanpl e, inorganic al k§H<hsuctthestsodi um hydeexi de, pomassi um hydr oxi de,
sodi um car bonate, sodiumsilicate, sodium5 netasilicate, amoni a water and
the like; primry aniqgf such ag et hyl am ne, n-propylam ne and the |ike;
secondary am nes such as’ di et hyl ﬁine, di -n-propylamine and the liKke;

tertiary am nes such g8 &t ine, nethyldiethylam ne and the |ike;
al cohol am nes such a~lh di met hanol am ne, triethanol am ne and the
| i ke; and quaternary>~amfoni um s such as tetranethyl ammoni um

(?Hz)a (?Hz)a

CH; CH3

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
(l1) occupies 50% by weight or more of the total amount

10 of the phenocl compound (C}.

HO OH

OH
@—CHz@OH (10)

OH OH
@C’&© (11)



hydr oxi de, tetraethyl ammoni um hydroxi de and the |ike. The devel opnent can
be conducted by spraying, paddle, dipping, ultrasonic wave, etc. 15 Then,
the relief pattern formed by develop- nment is rinsed. Distilled ter is
used as the rinsing liquid. Then, a heat treatnent isZ28&RHUEDe 0 form an
oxazole ring to obtain a highly heat-resgétant final pattern. 20 The
positive photosensitive resin conposition of the present invention js
useful not only for seni Theorawidr cippihie Rt FAMRAWH f &) iR | B er
insula- tion of nulti-layer circuit or surface coating of flexible
copper-cl ad | afnediesadrl f dr twolerPadss Ry 28 ¥ghtmPey &R% R3Y/st Y al i gnnent
film etc. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The, present invention

i s described 28 R&fusly Dro@ Y arifis s Tt Iﬁﬁ%qwfb%p\%é% %tre Exanpl es.

o ov) ded 5 v { Wi FOREEE et TR S ATHTEr Bl ST oY e sed a dry

nirogen 9as sk WSS PlAR IR 6 ) Mot Bl govmtorpent e

R o RS MR A, o L st by ibgprenct o
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.

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

20 dimethylacetamide, dimethyl sulfoxide, diethylene
glycol dimethyl ether, diéthylene 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-
rnonomethyl ether, methyl pyruvate, ethyl pyrﬁvate and

methyl 3-methoxypropionate. These solvents may be used



M of 1-hydroxy-1, 2, 3-benzotriazole. Thereto was added 3,000 g of
N- et hyl - 2-pyrrolidone to obtain a solution. The solution was allowed to

give rise to a reaction at 75C for 12 hours on an oil P%IQ gﬂiﬁ t here
was added 32.8 g (0.2 M of 5- norbornene- 2, 3-di car boxyPFELREF Bihydri de

di ssolved in 500 g of N-nethyl-2-pyrrol28one, followed by stirring for 12
hours to conplete a reaction. The reaction mxture was filtered and then
poured into a wdtnerly 20 et eedholx{8/e) solution. The resulting precipitate
was collected by filtration, washed with water thorough and, t.hen dried
under vacuumto obtain a@eisrﬂléldd@epnp?o‘-’ry%ﬁf‘ﬁ‘%lé”(ﬂl 9 TR %%eh?e 5Pt he
general fornmula (1) wherein was the follow n fornu atX g s a 25

m xture of the ¥& Iﬁﬂﬁ%‘feorﬂﬁﬂ%%sernsll%‘be YESS 1L, COTRRSITHOn’ % %nd n =

46. 2. 28 February 2006 28 X-1 Y-1 Y-2 Produciion of, nn nS|tive
resin conpositi ABER G 35 0iRSF ol ;%f%s ' W 1@%6’%/ J(s)§

s
e PR e e R o o gy o statspent o
through a teflodl | t&ly i O SubfR 19 OP' A dnPBRSkib ¥€r RHO! Or Insensi tive
resin COITDOSI tion
like. The coating amount is such that, when used in a
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 um, 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 cocating, etc.

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

20 the actinic ray, there can be used X-ray, electron
beam, ultraviolet light, visible 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




In Table 1 which appears later, the propor- tion of each individual
conponent is shown as the anount (g) of the conponent relative to 100 g of
the polyamde resin. Q1 : OH3 OQ OH3 15 OQ wherein eaég g%is rLogen
atomor 0 K NZ O SO 28 February 2006 29 and 40% of theS oGP s
Eval uati on of properties The positive pha2®sensitive resin conposition
obt ai ned above was coated on a silicon wafer using a 5 spin coater and then
dried on a hot pFRafe aF 220chrér sughpigsuteshpaodbai ®taamalm Wivihg a

t hi ckness of about A 13 m To this filmwas _applied a light at various
exposures t hr ou§H*E2REERE( TedhecRRPI NG kp 1 1a 1pCdddes SRITEHFER 1S nti ng
Co., Ltd.) in which left % &tﬁnns 10.and regpved patterns of Q.88 .to 50 m
in width were dFSWA2"AS 3 a143| PHENS PSR FEF LR BXSTE X S du & 6 T %bn

Cor por ati on). Tﬁgﬁrokgﬁetiggh%%% %5@%%%a%%,a%o%i%%%%%qg% %, sodium
5 metasilicate, ammonia water and the like; primary
amines such as ethylamine, n-propylamine and the like;
secondary amines such as diethylamine, di-n-propylamine
and the like; tertiary amines such as triethylamine,
methyldiethylamine and the like; alcochoclamines 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 QOUT THE INVENTION

The present invention is described




t et ramet hyl anmoni um hydr oxi de solution for 110 seconds 15 to dissolve and
renove the exposed portion, followed by rinsing wwth pure water for 30
seconds. As a result, it was confirmed that there was pattern forpnation
starting fromthe area of exposure = 550 m)/cn¥Z. (The %ﬁ%‘i"??ﬂ)’i&? was 550
mi/cnZ.) At that time, the residual 20 fi2mratio [(fil mthickness after
devel opnent/film thickness before devel opnent) x 100] was 89.4% and the
resol uti on was 4p@cifiidaliey bedcer &ty wary qfodkdmpiédss. There was no scum
at the pattern bottom Separately, the positive photosensitive resin 25
conposi tion was E&sded& dn a silicon wafer in the same 28 February 2006 30
manner, prebaked, and then heated at 150C for 30 mnutes and at 350C for
30 minutes in t¥SlOERAE -G Fed- A sphere in an oven to obtain a
cured film of a pol ybenz%xazol e. On this cured filmwas ol ded a0 5 epoxy

I
resin conposition for senitCoRdd& oy FERATAP L ¢ ENEBREHS VS5 oduct  of
Sum tono Bakeglite npan Limted) in,a.size of 2 mm . : ngt h
X width X hg’i gr"l"tl)t.gofhg%ﬁgg?flnerteesﬁ’n "’]Lcosr;'rplorsrﬁri"oﬁil s énr'i:‘)é:ae;?)rslu ai& lle(r)nga(Arﬁe;l ded

on the our od 1TLmayns fIRaRed gy SIS dRBeSUENIN AN & FENS! LN

tensile tester. The result An operation and an

eval uati on vier e ogoRdyleadorls 2, N LYY TS TIN5 AN drbREH R oAt that

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 reaction
mixture was filtered and then poured into a water/

20 methanol (3/1) sclution. 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 ¥ was the following formula X-1, ¥ was a

25 mixture of the following formulas Y-1 and Y-2, a = 100,

b =0, and n = 46.2.



15 anmount of the 1,2-naphthoqui none-2-di azi de-5-sulfonate (Q 1) was
changed as shown in Table 1. Exanple 3 An operation and an eval uati on were
conducted in the same nanners as in Exanple 1 except H t he 6

1, 2- napht hoqui none- 2- di azi de-5-sul fonate (Q 1) was ch 3‘%‘&”?9’%%2) (shown
bel ow) and the anmpbunt was al so changed @8 shown in Table 1. Q2 : ~JOV
QU I OQ1I _OQ CHs CH3 28 February 2006 31 wherein each Qis hydrogen atom
or 0 O02 and 40% of the total Qs is 9 02 Exanpl,e 4 // In the pol yam de
resin synthesis of Exanple 5 1,\0.9 halic acid and 0.1 M of

i sophthalic acid were changed t . i ether-4,4" dicarboxylic
acid; and a reacti or¥was' conduef d mher as in Exanple 1,
represented by the general

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 compesition.

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 :
CH; oaQ CHs
5 © * , ‘ @\
Qo Qo oQ oQ
CHs; CHs CHj

wherein each Q is hydrogen atom or 0



10 formula (1) wherein X was the above-shown fornmula X-1, Y was the
followng formula Y-3, a = 100, b =0, and n = 27.1. An operation and an
eval uati on were conducted in the sane manners as in ExanBIe 1 excgpt t hat
the polyanide resin (A-2) was used and the anmount of tRgFguary 200

1, 2- napht hoqui none- 2- di azi de-5-sul fonate £8 1) was changed as shown in
Table 1. Y-3: Exanple 5 In the polyanlde resin synthesis of Exanple 20 1,
the amount of h 1485 o2 thepitqtaila® fo-16 28 Febrgary 2006 32

hydr oxyphenyl') propane was decreased to 348.0 g _(0.95 M and 12.4 g (0.05
M of 1,3-bis(3-amnopropyl)-1,1,3,3- tetramgphyrdi 3il 6xane was added,
wher eby was synthe- sized a pol yam de resin presented by the 5
general formula (1) wherein X was the above- shy ormula X-1, Y was a

m xture of the above-shown fornulas Y-1 and Y82; Z was the follow ng
formula Zz-1, a =95, b =5 and n 33.0. An éperation and an eval uation

wer e conduct ed E?%?§§ﬂ53ﬂfiﬂ§§%§§§33§ﬁ59 10 Exanple 1 except that the
pol yani de resin Was e anount of the 1,2-naphthoqui none-2-
di azi de-5-sul fonate (Q 1) mas hanged FhothiWhd it ikabl € din Zedhipdsition

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 minutes to obtain a film having a thickness of about
13 um. To this film was applied a light at wvarious
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 pattern bottom.
Separately, the positive photosensitive resin

25 composition was coated on a silicon wafer in the same



CH3 CH3 -(CH2)S i i-O i i-(CH2)3 CH3 CH3 Exanple 6 15 In 200 g of
y-butyrol act one were di ssolved 100 g of the polyam de resin (A-2)

synt hesi zed in Exanple 4, 20 g of the photosensitizer of the forpula (Q 1)
and 10 g of a phenol conpound of the follow ng fornulémiﬁd”¥¥¥%@ﬁ€
resulting solution was filtered through 8®0 teflon filter of 0.2 mto

obtain a positive photo- sensitive resin conposition., The subse%uent
operation and BYaNeht i BReRekedeoABdctBaNi Rephedsake LRlnhef8Tas% n  Exanpl e

1. 28 February 2006, 33 P-1: Ex Le 7 An_gperation and an eval.uation_were
conducted in tHENYERE ﬂﬁén@Fsggg Fnfekanpl BLBUEREepD Fﬁ&? PRESE dhofnt of

t he 1,2-naphthoq%tnone-2- | azi $

-5-sul f 1 h h '
Table 1 and the"pheRdfF™ 2 Wﬁgﬁﬂgr?P-%)aagg%gﬁaﬁgza%Pg%ihé %@?ggmﬁﬁéﬁbﬁgﬂo:n

conpound (P'2)'angFﬁgiygtngQQEB}g.EXBHpkﬁig Eﬂr%gofglﬁfw%ébHEXﬁghaghone

wer e di ssol ved
5 epoxy resin composition for semiconductor encapsulation

(EME-6300H, a product of Sumitomo Bakelite Company
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
(0-1) 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 (Q-1) was
changed to (Q-2) (shown below) and the amount was also

changed as shown in Table 1.

Q-2

oQ
Qo ‘ QO ‘ ‘ 0a | oQ
CH; CH; CHs

CHj CH,



g of the polyam de resin (A-2) synthesized in Exanple 4, 16 g of the

phot osensitizer of the formula (Q 1), 4 g of a photosensitizer of the
following formula (Q3) 15 and 10 g of the phenol conp of t ormul a
(P-1). The resulting solution was filtered through a g@ﬁ%@ﬂ”“??ﬁ?%r of 0.2
pmto obtain a positive photosensitive pfdsin conposition. The subsequent
operation and val uation mere,condgcted in the same manners as in 20
Exanpl e 1. 28 FERTLAY 2068 941% BYdrogep-ajompr \/ (~/-j~/J QO 1 OQ
wherein each Qis hydrogen atomor and 100% of the YgVis Exanple 9
C 02 C02 5 An operation and an eval uati on were con n the sane
manners as in Exanple 8 except that the
1, 2- napht hoqui none- 2- di azi de-5-sul fonate (Q 1) was cg®nged to (Q2), (Q3)
was changed to the following (Q 4) and the anounts of the individua
conponents were 10 changed as shown in Table 1. Q4: QO I

and 40% of the total Q's is 0

o

T

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. BAn 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-




00 OQ 28 February 2006 35 wherein each Qis hydrogen atomor i C2 and 90% of
the total Qs is 0O ON2 iC2 Exanple 10 An operation and an eval uati on were
conducted 5 in the same nanners as in Exanple 8 except that th (Phenol
conmpound (P-1) was changed to (P-2) and the anounts of8 ﬁﬁg &W¥ dual
conponents were changed as shown in TablB& 1. Conparative Exanples 1 to 10
10 Positive photosensitive resin conpositions were produced |? t?g

formul ations sha¥freryaa®IEl IPrepang hwas Aechranpas 5@ PASERafpI' 8 ¥hd

were evaluated in. the same_ nanner as

d |
pol yani de resi ni2®Setih ath- B %%nﬁgrét§E€fE&§ﬁﬁmé§g§%BE§Tﬁa& é %ag (A-2).

USHERUESC RIS REREXNC U R X R

sized a polyamide resin (A-3) represented by the
5 general formula (1) wherein X was the above-shown

formula X-1, Y was a mixture of the above-shown
formulas Y-1 and Y-2, Z was the following formula Z-1,
a =985 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.

c[:H3 ?Ha
z-1: (CH2)3 Sli o“sli_(CHz)a_
CH3 CH,
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 (Q-1) and
10 ¢ 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.



wherein each Qis hydrogen atomor and 50% of the total Qs is Q6: i
wherein each Qis hydrogen atomor 5 and 67% of the total Qs is O SQ2

Q7: CH3 PQ CH3 CH3 CH3 CH3 // N2 wherein each Qis hydrogen aton1g;50
02 N2 28 February 2006 37 and 5% of the total Qs is N228§eprugiygto

B QQ

10

15

20

0
33

CH OH

Example 7

An cperation and anh evaluation were conducted
in the same manners as in Example 6 except that the
amount of the 1,2-naphthoquinone-2-diazide-5-sulfonate
(0-1) was changed as shown in Table 1 and the phenol
compound (P-1) was changed to the following phenol-
compound (P-2).

OH

Example 8
In 200 g of y-butyrolactone were dissolved 100

g of the pclyamide 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)
and 10 g of the phenol compound of the formula (P-1).
The resulting scolution 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

Example 1.

02

Q



CH3 wherein each Qis hydrogen atomor 0 N2 5 and 98% of the total Qs is
Q9. Q@ OQ wherein each Qis hydrogen atomor O @ 28 February 2006 38 and
60% of the total Qs is 02 28 February 2006 - 39 tp~J.NJ A
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34 ,

Q-3 ?Ha
H30—C— CH3
oQ
wherein each Q is hydrogen atom or 0
oLy
SO,
I
and 100% of the total Q's is o
oy
S0,
|
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 (Q0-2), (0-3) was changed to the following
(Q-4) and the amounts of the individual components were

10 changed as shown in Table 1.

g-4:

i

oq
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35
wherein each Q is hydrogen atom or %
oLy
SO,
|
and 90% of the total Qs is o
oLy

Example 10

An operation and an evaluation were conducted
in 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 Examples 1 to 10

Pcsitive photcsensitive 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
rolyamide resin used in each of Comparative Examples 1
to 10 was (A-2).

The structures of the Q-5 to Q-9 used in

Comparative Examples are shown below.

Q-5

oQ oQ oQ o
JO *@ ,@ Q.
CHs CH5
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wherein each Q is hydrogen atom or Q
oy
S0,
I
and 50% of the total Q’s is o
oy
T
Q-6
Hs Ha
Qo c oQ
CH; CHgl  CHy CHs
oQ
wherein each Q is hydrogen atom or Q
oL
S0,
|
5 and 67% of the total Q's is o
oy
S0,
I
Q-7:
CHy oQ CHj
QO’QOﬁO ’ ‘ O,
CH3 CHj CHa
wherein each Q is hydrogen atom or o}
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and 5% of the total Q’'s is 0

and 98% of the total Q's is o}

H30—C- CH3

oQ

wherein each Q is hydrogen atom or 0
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and 60% of the total Q's is o
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As appreciated from the above, the present
invention can provide a positive photosensitive resin
composition which can form a pattern of high resolution

and high residual film ratio and has high sensitivity.



He, H(("~Q pgM ((~~pg ,' ~~**7711 p~q ~pY~A," r~$ (; j f' y~$ 6 1C{
W fl 28 February 2006 40 As appreciated fromthe above, the present

i nvention can provide a positive photosensitive resin 0oSiti whi ch
can forma pattern of high resolutiong and high residuéﬁggﬁ?W¥Vgﬁ@% and has

hi gh sensitivity. 41 What is clained is: 28 February 2006
What is claimed is:

1. A positive photosensitive resin composition
comprising:

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

1 to 50 parts by weight of (Bl) a photosensitizer
which is a 1,2-naphthoguinone-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):

OO0
OH

E——ﬁ NH——T——NH——ﬁ——Y-ﬁ+;+NH——z——
0 OH 0 o
OH

—NH—C—Y—CyNH—X—NH—C—E .
[ [ I I
o o | OH o
wherein X is a tetravalent cyclic compound group; Y is a

divalent cyclic compound group; Z is a group represented

by

wherein Ry and R, are each a divalent organic group, and Rj
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 value and a positive

number of 2 to 300, and

| : @
B Roa] H [ ®Ra R,
Spehiee so)




1. A positive photosensitive resin conposition conprising: 100 parts by
wei ght of (A) a polyam de resin represented by the follow ng general
formula (1), and 1 to 50 parts by weight of (Bl) a photgsensiti whi ch

i s a 1, 2-napht hoqui none- 2- di azi de-5-sy) fonate or a 28 february5866

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): OH a
Il HHI1-NH II-Y IItfNHz O off 0O O (1) OH I I -NH | -Y- 1 jbNHX-NHCE
0 0 OH vHeataiavaRentiscyohiec aompowrd group; S¢éliected wieos nhixdregendi val ent

cyclic caonmpound group; Zis a gr represented b é' 3 -g;-i =0-} -Ra- R4
R4 -wher &4P"R1 a‘"f‘ugk?-'?izj aPECEREN a H@Qﬂ’éntgjé?'é%ﬁc 8%3’ p, TFHB GRd R4 are
each a naliite®r 4200C QWS ; Eal SoRIra® tPhalfi RYOURaPr b Cyhéi C
conpound group, each having at

game 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 grecup; 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-

naphthogquinone-2-diazide-4-sulfonate.

3. A positive photosensitive resin composition according
to claim 1, wherein the X of the polyamide resin
represented by the general formula (1) is selected from a

group of the following formulas (6).

®




| east one al kenyl or al kynyl group; a and b each show a nvolar fraction,
a+b=100 nole % a=60 to 100 nole % and b=0 to 40 nole % and n is an

average value and a positive nunber of 2 to 300, and (2) 42 28 February
2006 wherein R5 is one atom or group aflected from hydr ruagy g0 al kyl

groups, al koxy groups, aryl groups an substituted aryl groups; a

plurality of R6's, nay be.the sane.or different and.ar.e _each .af.om or
group se ecf"eapo‘?Jr?n‘?‘ﬁy?%’&@ﬁe&sgﬁﬁvﬁyd?%iw oLaL [l U S Al 6?8%%@,1%% koxy
groups, @Yl cBEOMPS 19nd whieteta] Kythgr oupsofandd |@siSfamdde Rbebsnhydr oxyl
group; a plurality of R7's may be the sane or different and are each one

at om or ¥gRupSertedt by themasrawgenf@rmada nyd) ol splQF:edl kyPmgRoups,

al koxy S . and Kk groups, and at least one R is

hydroxy|§%$%€p?fi£¥% g%9¥§ %g@rf§¥ﬁ%9?% é?)ﬁ1is an integer of 1 to 3; and

nis an integer of 1 to 3. 2. A positive photosensitive resin conposition

according to claim1l, wherein 20 to 80% of the hydroxyl groups of the

phenol conpound havi ng a/»\)le : represented by the genera
(e

formula (2) is substito hoqui none- 2- di azi de-5-sul fonate
or a 1, 2- napht hoqui none-2Z-di a ate. 3. A positive

phot osensitive resin conposi Oryi g toclaiml1, wherein the X of
the pol yaride resin represent€d by\‘ 72 general formula (1) is selected

froma <:> &_<:>F_
| '

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).

®

6. A positive photosensitive resin composition comprising:
100 parts by weight of (A) a polyamide resin represented
by the general formula (1),

)

T | T
E—C NH—T—N’H—ﬁ——Y-—ﬁT(-NH—Z—NH—ﬁ-—Y—-ﬁ NH—T—*NH—T{‘—E
LID OH o 0 0 0 X OH 0



group of the following fornmulas (6). (6) 43 28 February 2006 4. A positive
phot osensitive resin conposition according to claima1l, V\/nerei n the Y of
t he pol yam de resin represented by the general fornmul aé is selected
froma group of the following formulgg (7). M5 A pos? F%ui‘fﬁétogéensmlve
resin conposition according to claiml1, wherein the E of the polyam de

resin r&?é:?éﬁ?g?{gut% Sé E‘g?%?géﬂ?lﬁfco%ﬁ&( 1éorh oS eﬁESElpf rgmapag group of

the foll owng p05| I ve pRot oSénsitive resin
conposi tdbvatenpr cyicide ddifpbqard sgbygupei ghtisf a( Araumpotrganedentedi n
represented by the general fornmula (1), fi-litNH OH

NH G Y-CY1C-Z-NH OG- Y-C*rNH OHHH 106 11 11 1 OH (n 44 28 February 2006
wherein X is a tetraval ent cyclic conpound group; Y is a divalent cyclic
conmpound group; Z is a group represethed %y R3 R3

RS | i~—Q—-§i—R;—
Ry Ry

wﬁ%rein 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 mocle %, a=60 to 100 mecle %, and
b=0 to 40 mole %; and n is an average value and a positive
number of 2 to 300,

1 to 50 parts by weight of (Bl)} a 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

general formula (2),
)
R oH Rl
Rs

wherein Rs is one atom or group selected from hydrogen
atom, alkyl groups, alkoxy groups, aryl groups and
substituted aryl groups; a plurality of Rg's may be the
same or different and are each one atom or group selected

from hydrogen atom, hydroxyl group, alkyl groups, alkoxy




| -R- i =0ii -R2- R4 R wherein RlL and R2 are each a dival ent organic
group, and R3 and R4 are each a nonoval ent organic group; E is an

al i phatic group or a cyclic conpound group, each havin | e one

al kenyl or al kynyl group; a and b eacjg show a nol ar fgé?tep%‘ﬁryagér%:loo nol e
% a=60 to 100 nole % and b=0 to 40 nole % and n is an average val ue and
a positive nunber of 2 to 300, 1 to 50 parts by weight of (Bl) a

phot osensitizer which is a 1, 2-naphthoqui none-2-di azi de-5-sul fonate or a

1, 2- naphtroogsi, noaey - diraipde - dnd uldyoriatad kydf grphpsel andbnpdundadrvi ng a
skel etal structure represented by the .general f | a, ( ergin RS is
one at ofP6r Rr ot Egﬁgef% ARy o? ogéﬂrai%g% qur @T sgr'ﬁ%. s\,ggal o%:y
groups, caél ¥ WPEESREht SHAAt bkt @Gial Yndr 9UPE; ob Rirdyl ideleftdd’ s nay
be the sanme or different and are each one atom.or_ group selected from
hydr oged ramorydyegeny tgrouply ¥y L o85S, AKEKy 95°9BSEeRIAXY 2006
groups, _aryl groups,and clo yl QP an easing oge R4 hydroxyl
group; grﬁﬁﬁfgli?gy%fgﬁﬁﬁéx%aéhéec?ﬁg' sgﬁg'ogrgpF%éreﬁ% and are each one
at om or ogleouy Sel aptdrbxyfl agrdysf oled satamminteyeaaxybf g otip, 3al kyligroups,
al koxy a%r C;.lillﬁ):sé’ge%:r yolf %—r Ot%pSB ;anacziafyr?liosalat(r}/lir%:rgglqjgﬁ’ofanf 1?}3 ?aasnt'ld

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

represented by the following general formula (3):

- | 3
‘ Ryp Ry,
oH_ /= ’fﬂ \_OH
I
: Ry ;
Ry Rys ‘

wherein Rs and Ry, are each hydrogen atom or an alkyl group;
and Rig, Ri1, Riz and R,; are each one atom or group selected
from hydrogen atom, halogen atoms, hydroxyl group, alkyl
groups, alkoxy groups and cycloalkyl 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-sulfonate.

8. A positive photosensitive resin composition according

to claim 6, wherein the X of the polyamide resin



one R7 is hydroxyl group; 1 is an integer of 0 to 3; mis an integer of 1
to 3; and nis an integer of 1 to 3, and 1 to 30 parts by weight of (C a
phenol conpound represented by the followi ng general formula (36' OH OH
RO R" RI2 R13 (3) wherein RO and R9 ajge each hydrogen AShRbEHary AU%G kyl
group; and Rio, Rll, R12 and R13 are each one atom or group selected from
hydr ogen atom hal ogen at ons, hydroxyl group, al kyl groups, al koxy groups
and cycl oal kyl groups. 7. A positive photosensitive resin conposition
accor di nepresahiaédn by wher gemed@lt £@0%d (he bBpdeedgctgd mfa the
phenol conpound_havi ng a sfeleggi structure represented by the general
formul a g(r%)uﬁ? CEube i oFBE8Rt 6°/ a 1, 2- napht hoqui none- 2- di azi de- 5- sul f onat e
or a 1,2- napht hoqui none-2-di azi de-4-sul fonate. 8. A positive
phot osensitive resin conposition according tq,claim6, wherein the X of
t he pol yam de resin 4628 Feb uary 2006 represented by the general
formula(1l)is sel ected fronLg%EEEgg_g§:§h§ formulas (6) (6) 9. A positive

c

phot osensitive resin conposi g i ng
0
z:> ]
S
I
[¢]
4©-0‘©7-
CHy
__2 >»_%_< s—ﬁ
CHy

9. A positive photosensitive resin composition according

to eclaim 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)

&)

I c—OH.



to claim6, wherein the Y of the polyamde resin represented by the
general fornmula (1) is selected froma group of the fornulas (7) 10. A
positive photosensitive resin conposition according tq %% im®6 erein
the E of the polyamide resin represeated by the gener&f W%O(}/g;) is
selected froma group of the formulas (8) (e) 011 I1-OL O 47 28 February
2006 11. A positive photosensitive resin conposition according to claim®6,
wherein the phenol compound (C) is a phenol conpound represented by the
fol | owi Ry fof ybai€fye ERbtbiendiRasid ivesnhotospositive rmesiardionposition
according to claim®6, wherein the total phenol conpQunds contain phenol
conpoundior epkraisented Wienaia fEhPO\Hl’W@]Gﬂor%‘P@OW}‘g) (CAndtr aapp}'f?erfﬁ)f

conpound, repr t f.al 1,9y fRF iR aedddl14 n(en, anount of 50% by
wei ght SPm%}lg’%e?:f%q:e%r&%%po i t%e%loltcgi{e%ési tive resi( n conposition

conprising: 100 parts by weight of (A) a polyam de resin represented by
the general formula (1), (1) OH OH

OO

®

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

&b

13. A positive photosensitive resin composition

{10y

)

comprising:
100 parts by weight of (A) a polyamide resin

represented by the general formula (1},

' OH c]m
E—“ Minx:(-—m——ﬁw—y—ﬁﬂmﬂz—m—ﬁ—v—ﬁ NH—-)it—NH—ﬁ—,E
0 OH 0 (o} 0 o OH o

(1)



NH- X-NH CY-C% NHZ-NH-CGY-CNHX-NHCE OHO 1000 OHO 48 28
February 2006 wherein X is a tetravalent cyclic conmpound group; Y is a

di val ent cyclic conpound group; Z is a group represente | 3. -RL
ii-0-i -RL R4 Re wherein RL and R2 arggeach a dival ent gglg:%?fygm@ﬁp and

R3 and R4 are each a nonoval ent organic group; Eis an aliphatic group a
cyclic conpound group, each having at |east one al kenyl or al knyl group; a
and b each show a nolar fraction, a+b=100 nole % a=60 to 100 nole % and
b=0 to 4¢hemein % dmd s tstaavalentgeyrdlige conpeupdsgrPye; funb®raof 2 to

1 2: napit it oneYS 4 aA e R phelpe & 5F @ ‘9rotp ¥8pFlsbiicda

1, 2- naphgpoqui none- 2- di azi de- 4-sul fonate, of a phenol conpound having a
skel etal structure represented by the general formula (2), 49 28 February
2006 wherein R5 is one atomor group selected from hydrogen atom alkyl
groups, al koxy groups, aryl groupssand Rsubstituted aryl groups; a
plurality of R6 's may be the_garéa r .ifl;qg_r_ent and are each one atom or

group sel ected 1

wherein R, and R, are each a divalent organic group, and Rj
and R, are each a monovalent organic group; E is an
aliphatic group a cyclic compound group, each having at
least one alkenyl or alknyl 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 value and a positive
number of 2 to 300,

1 to S0 parts by weight of (Bl) a 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

general formula (2),

@
OH ®Re R7m

®Rs . Redm _ /\
O=~{C-otOr0

1 1




from hydrogen atom hydroxyl group, alky groups, alkoxy groups, aryl
groups and cycl oal kyl groups, and at |l east one R6 is hydroxyl group; a
plurality of R7's nay be the sanme or different and are each one %om or
group sel ected from hydrogen atom hygyoxyl group, al kyA® Bsboask 200 koxy
groups, aryl groups and cycl oal kyl groups, and at |east one R7 is hydroxyl
group; 1 is an integer of 0 to 3; mis an integer of 1 to 3; and nis an
integer of 1 to 3, 0.1 to 25 parts by weight of (B2) a photosensitizer

whi ch | syherkizZr NRphtikoquheor:=cin dbazi geedp s Weflewdatesl ofram hydrogen

1, 2- napht hoqui none- 2- di azi de-4-syl.fonate, of a phenol conpound haying a
skel et aPt&-uctdtEer epBESBRBed U%ikﬂ%‘%’ PR ng BEREr al T BIRRuI aat?%) or

(5), (4 4Quteq 32 REBREOH ahs1 8-81 K¢ IoF ydr agemagt @@ okhan al kyl
group; )asn R15, eRlGE,lgf_eﬁlZ% I%l ,s R19 ‘and R20 gre each one atom or group
sel ect edtaf@ 28 F@bf fiergn20664f Ba feadiiogene aebaT Bal EFEMtIRESCHEEr oxy|

group. alliyl pJhouRss AKGKY LAYRS,ANYEEEL 02l 4y 952URRs, O alRdxy
groups, aryl groups and cycloalkyl groups, and at least
one Rg is hydroxyl group; a plurality of R;'s may be the
sa;%e 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,

0.1 to 25 parts by weight of (B2) a photosensitizer
which is a 1,2-naphthoguinone-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},

Rys Ryy @
1'114
‘ Ryg Rz
qu_@—km
. OH

wherein R;, is hydrogen atom or an alkyl group; and Ris,

Ris, Ri7, Ris, Ry and Ryo are each one atom or group selected



OH wherein R21, R22, R23, R24, R25, R26, R27, R28 and R29 are each one atom
or group selected from hydrogen atom hal ogen atons, hydroxyl group, aI kyI
groups, al koxy groups and cycloal kyl groups, and 1 to 30 partszg?ﬁ

of (C) a phenol conpound representedgpy the foll owi ng geReHY ﬁul a (3)
ORRI1 R,0 Q]QO—l Ro (3) wherein R8 and R9 are each hydrogen atom or an
al kyl

from hy(rjf%cgfg hX?&ﬁ?eﬁ‘m% R?i%lgagHRtjlar oxy EEBQ ﬁ)‘[&% 08%§H9alsﬁl)§§t -

gr oups agwb@gé;paékkbxgrgﬂ@ﬁps 1éndAcpa$ohnkylpgmbu@ensom ve resin
conposition according to claim13, wherein 20 to 80% of the hydroxyl
groups of the phenol conpoupd havingga skel et a®structure RIO 51 28

February 2006 represented b he ne :.\ formula (2) is substituted into a
1, 2- napht hoqui none- 2- di ., Bb—o6a a 1, 2-

napht hoqui none- 2- di azi de- 4- onpt eXg@b. A posi tive photosensitive resin
conposi tion according Ras Ry

OH

wherein Ry, Rz, Rai, Raza, Ras, Razs, Ra7, Ras and Rys are each
one atom or group selected from hydrogen atom, halogen
atoms, hydroxyl group, alkyl groups, alkoxy groups and
cycloalkyl groups, and

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

represented by the following general formula (3):

(e}
Ry

m[ﬁ)}_ _<C>ou

wherein Rs and Ry are each hydrogen atom or an alkyl group;
and Rjo, Rii, Ri; and Ry; are each one atom or group selected
from hydrogen atom, halogen atoms, hydroxyl group, alkyl
groups, alkoxy groups and cyloélkyl 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



to claim 13, wherein 80 to 100% of the hydroxyl groups of the phenol
conpound having a skeletal structure represented by the general fornula
(4) or (5) is substituted into a 1,2-naphthoquinone-28§%€ ide-gbogulfonate
or a 1, 2-napht hoqui none- 2-di azi de-4-sg fonate. 16. A p FoyRAry

phot osensitive resin conposition according to claim 13, wherein the weight

ratio Ogrgh%g_eg&%t&)ﬁpsﬂgﬁ%ziénéﬂi b g RBO! agensiHdtEud?)inso 0. 1.:

(B2) / osit1ve photosensitive resin conmposition
accordi mg 192ehaphthdguikenei-2 -dhiezX def- St feinahe deoresid  rkepéesent ed

by the general fornula (1), is, select froma group of the formulas (6)
(6) 52 %@ﬁ%ﬁﬁqgﬁ%PQQﬁﬂ?Téia%ﬁ ?ﬁ?%éxk?ﬂﬁﬁ%Sensitive resin conmposition
according to claim13, wherein Y of the polyam de resin represented by

the general formula (1) is selected froma group of the formulas (7) M
Co-~- 0350 A |pesitAvpoPhotpeessitdsensTeria P@@PﬁséGﬁﬁ&ﬂ%¢QﬁréE% rdi ng
to claiml rein . of othh | 1 Je RSl RvdiBRiAasS Yot he
generalq%b%ﬁﬁ*@ﬁ(ﬁ%’iéﬂgggégtgg ?fgﬁﬁgﬂygroup of yhe ?brnu as (8)O
the phernol compound having a gskeletal structure
represented by the general formula (4) or (5) is
substituted into a 1,2-naphthoguinone-2-diazide-5-

sulfonate or a 1,2-naphthogquinone-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)



(8) 20. A positive photosensitive resin conposition according to claim13,
wherei n the phenol conpound (C) is a phenol conpound represented by the

formula (9) (9) HOO OH. 53 28 February 2006 21. A posit]| ho nsitive
resin conposition according to claimsl3, wherein the tiﬁ%‘%‘“&%hgﬁg

conpounds contain a phenol conpound represented by the fornmula (10) and/or
a phenglg c Spr Ldife fRLOUh 8chlbbslil idh AFBMIiRG 50% by
el Ght | 9 ‘b eECR b R TR Ry B PE G G >

to claim 13, wherein Y of the polyamide resin represented

by the general formula (1) is selected from a group of the

formulas {(7)

00O

3

=]

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)
®

I c—OH.
0

20. A positive photosensitive resin composition according
to claim 13, wherein the phenol compound (C) is a phenol

compound represented by the formula (9)

®)

“Cm @m



28 February 2006
53

21. A positive photosensgitive 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

(10

OH
11
OH OH un



