Adhesi on i nprover for photosensitive resin conposition
and phot osensitive resin conposition containing sane
Technical field The present invention relates to an
adhesi on-i nprovi ng agent for a photosensitive resin
conposition and the photosensitive resin conposition
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Background art

In manufacturing of a semiconductor integrated circuit
device such as IC, LSTI and so on, a color filter and a flat panel
display (FPD) such as a liquid crystal display device and so on,
a lithography technology has been so far being applied in order
to carry out a fine processing. In recent years, for these fine
processing, a fine processing in sub-micron order or further
quarter-micron order is required and a development of 1lithography
technology to enable them is being carried out.

By the way, a resist pattern is formed on a substrate usually
in the following ways in such lithography technology. It means

that first an anti-reflective film is formed on a substrate, if



phot osensitive resin conposition is applied thereon,

and the substrate is treated by heat (prebaking) to
forma photoresist film Thereafter this photoresist
filmis pattern-w se exposed to a various radiations

such as ultra violet light, deep ultra violet
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In manufacturing a semiconductor integrated circuit device, a

positive-working photosensitive resin composition is often being
utilized as a resist material and a spin coating method is often
applied as an application method. And also in manufacturing a
flat panel display (FPD) such as a liquid crystal display device,
apositive-workingphotosensitive resincompositionisoftenbeing
utilized as a resist material.

On the other hand, in the manufacturing process of a
semiconductordevice suchas IC, LSTandsoon, athinfilmtransistor
(TFT),aliquidcrystéldisplaydevicéandsoon,asiliconsubstrate
or a glass substrate has been so far being applied as a substrate.
Further a metal film, a non-metal film, a metal oxide film, a
non-metal oxide film and so on are laid on these substrates as

necessary. These films to be laid on a substrate are concretely



exenplified by an anorphous silicon film a
polysilicon film a silicon nitride film a silicon
oxide film an indiumtin oxide film(ITO , a tin
oxide film an Al film a Ta film a M film aC
filmand so on. These filns are laid on a substrate by
exenpbified yoh aas agoryborst Adbdicansbbinerd PglivsiAdgongfilm, a
vacuum deposi ti on nethod, a heat -oxjdation nmethod ,
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propeeretyo between the photosensitive resin composition and a
substrate is good, a collapse or a peeling-off of a formed resist
pattern is caused when a photoresist f£ilm, which is formed by
applying the photosensitive resin composition, is pattern-wise
exposed to light and is developed. Unless an adhesion property
between a resist patternanda substrate is good, a pattern collapse
or a pattern peeling-off is also caused upon etching. If such
pattern collapse or pattern peeling-off are caused, there occurs
a problem that an yield in a mass production process inclines to
decrease in a way such as a cutting-off or a shortage of wiring

is takenplace onwiring which is formed by etching. These pattern

defectsareparticularly takenplace inthe casewherea filmwhereon



3 the photosensitive resin conposition is applied is a
M filmor a Ta film In order to inprove an adhesi on
property between a photosensitive resin composition
and a substrate, it is so far known that an
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Eip NS e iee $18R 180 APBBPE L BROT ALS 3R ’S 16 & Mo film or

i nprovenent of an adhesi on property between a
aphotosEhsitive resin conposition and a substrate by
appl yi.ng the adhesi.,on- inproving_.agent |ike these
chses T | PTPE ST arl WHTSWE t ARt TG @i &1 BEORd: t petween a
pl?(%gge f‘cixpeosxlaetéivne c;?%rolgl%q_o%hgh Sgnghgggg EES' N ig so far
a subs np 8, for

conposition an rate  Can be’l rove

k ltq'laq:y. %19{ méld"{’l'éis'ff.%nb?ﬂlﬁ.&‘gjv‘_ji.ﬁém géeﬂE is added into a

pol ybenzi m dazole into the positive =worki hg

RIS QSENS e/ eLesi db {1 OR(Japanese Jatent .
R et € ar g EpeRe TR BB AEESE (ot Fhpovenent ©

a@&@@s@&npﬁﬁaﬁéwyh@éty\@@éh 3 PASLbE¥Asi0fvenf8ddih ®mposition
-wor ki ng phot oresi st conposition and a substrate can

arhka sulprewed ByabpT ol N talk adhdiirotinmzotiasy Agént Lthke these
positive or negative-working

cadud origsiis cunpiest thrmowWn) ajerte sePatddets IRublpddry between a
Lai d- Open No. 2000- 171968, JapanesePat ent Publ i cati on

PasHi td-vGperp rio.nHelh 8t 33908l i ve Horbnaonpesdyl cgudrsd aigubstrate
Is the current situation _that a further inprovenent is

caeihyy IERaded yaisramnlee by theamudm gt kenaigliggeoles or
stability of a photoresist, conposition o ,

PC(%%@HQ%% +RE? ﬁht?d?ﬂ)%’st?Jt‘feo‘ﬁﬁoql%lnﬁaﬁ%%eﬁ?l%hve resin
adhesiaon property in a seyvere caqndition is not enough.

Py It of IR 8 o PRV Ent P 1ALt { ob25 008 Mo,
a i Qn- Lhprovi.,ng. a for a photosensitive resin.

H e B et 8k e O Sr R L B R s p it ft ive- o

NS R iR O 1L BT LN 6L o e
iR oy HRe RN g WRRARR 1630l @s0fif® the positive or
negative-working photoresist composition (Japanese Patent
Publication Laid-Open No. 2000-171968, Japanese Patent
Publication Laid-Open No. Hei8-339087). However in any cases it
is the current situation that a further improvement is being
required against the situation that a storage stability of a
photoresist composition (photosensitive resin composition) is
damaged or an adhesionproperty ina severe condition is not enough.

An object of the present invention is to offer an
adhesion-improving agent for a photosensitive resin composition
having no such problems as described above so far taken place and
the photosensitive resin composition containing the same.

It means that the object of the present invention is to offer

anadhesion-improvingagent for aphotosensitive resin composition



an adhesion- inproving agent for a photosensitive
resin conposition 4 by which a storage stability of a
phot osensitive resin conposition does not decrease
and an extrenely excell ent adhesion property onto a
substrate is provided for the photosensitive resin
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agent for the photosensitive resin conposition
metal, a non-metal, a metal film, a non-metal f£ilm and so on upon

development or etching, enables to process by etching with good
accuracyandcancontribute to increaseanyield inamass production
process and to offer the photosensitive resin composition

containing the same.

Disclosure of the invention

As a result of eager studies and examinations, the present
inventors found that the above-described objects can be attained
by incorporating a particular sulfonyl group substituted nitrogen
compound or thiadiazole compound in the photosensitive resin
composition to enable to improve an adhesion property between a
photoresist and a metal substrate and so on.

It means that the present invention relates to the
adhesion-improving agent for the photosensitive resin composition

comprising a sulfonyl group substituted nitrogen compound



conprising a sulfonyl group substituted nitrogen
conpound 5 represented by the general fornulae (1) to
(5) or a thiadiazol e conpound represented by the
general fornulae (6) to (8). 0 Il RSXA(1) O
Wherein Rl represents a hydrogen atom a hydroxyl
rgpoeipeniaed Ak \the geagradf £€imtiba€5(1)a tphamy)l ogr auphiadiazole
whi ch nmay contain substituted groups, -R21CH
CORPOOR2 Irepr e wiged Ly orle ageramad fpwuplae Waro (8) .
group, -R24NH2, -R25CN or an indole group which may
contain substituted groups, R21, R22, R24 and R25
each i ndependently r@present an al kyl ene group or a

phenyl ene group whj chllmay/ contain substituted groups,
R23 represents amlarkyT—gfoup* or a phenfyl) group which
may contain substitutgd g s, X represents a carbon

atom or a nitrogen atom A represents a group of
carbon atons and/or nitrogen atons which is required
Wherd or R \wagroteart sieohutroghetaaran, eyiydooxphgomeng, an alkyl
whi ch may contain substituted groups. OR2 11
g NORT1( 2P WhereipieRYlr gpoupenhschhmayrooptaintgostituted
at om def i_ped by .the above description, R2 represents
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substituted groups and R3 represents a nitroso group ,
IIRURN sk Ill\%lzgro' Cl p¥ 3y 1ndole group which™may contain

substituted groups, R?*', R**, R** and R*®* each independently
represent an alkylene group or a phenylene group which may contain
substituted groups, R*® represents an alkyl group or a phenyl group
which may contain substituted groups, X represents a carbon atom
or a nitrogen atom, A represents a group of carbon atoms and/or
nitrogen atoms which is required to form with X an aromatic hetero

cyclic compound which may contain substituted groups.
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Wherein R' represents the group or the atom defined by the above
description, R® represents an alkyl group or a phenyl group which
may contain substituted groups and R® represents a nitroso group

or an amino group.
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RS- NS=0 11 ORs (3) 6 Wierein Rl represents the

group or the atom defined by the above description,

R4 and Rs each independently represent an al kyl group

or a phenyl group which may contain substituted

groups. OCN Il / R5 11 R6 O Werein Rl represents
WhaeefgnRip repretbenatotheeftaegn dry thheaadowiefined by the above
description, R6 represents a naphthyl group or a
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substituted groups. R m(5) Werein RL represents

orha phenplogrene Wrbeh dedy neenbpyin heukglolteuted groups.
description, R and Re each independently represent a

phenyl group, a heteroaryl group, an al koxycarbonyl

group, a phenoxycargonyl group or @ cyano group whi ch

may contain substitpyted groups, and RlOeach

i ndependently R SentO-a—Nydr6gen atom &g 4pl ogen

atom an al kyl group of Cl to Co)\ap al koxy group of

Cl to C6, a haloalXyl group of C1RKo C, a cyano

group, a nitro group, an amno group, a substituted
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Wherein R' represents the group or the atom defined by the above
description, R’ and R® each independently represent a phenyl group,
a heterocaryl group, an alkoxycarbonyl group, a phenoxycarbonyl
group or a cyano group which may contain substituted groups, R’
and R'® each independently represent a hydrogen atom, a halogen -
atom, an alkyl group of C; to Cgs, an alkoxy group of C; to Cq, a
haloalkyl group of C; to Cq, a cyano group, a nitro group, an amino
group, a substituted amino group, an alkoxycarbonyl group, a
phenoxycarbonyl group, a phenyl group or an alkylthio group, R’
and R'® may form a condensed ring by bonding, Y represents an atom
or atom group which is required to form a heterocyclic five members
or six members ring such as, for example, anitrogen atom, an oxygen
atom a sulfur atom or a phosphorus atom or carbon atoms which is

required to form carbon six members ring, and m represents 0 or



and R10 may form a condensed ring by bonding, Y
represents an atom or atomgroup which is required to
forma heterocyclic five nenbers or six menbers ring
such as, for exanple, a nitrogen atom an oxygen atom
a sul fur atomor a phosphorus atom or carbon atons
1which is required to formcarbon six nenbers ring,
and mrepresents O or 7 1. R\ N\ 5 (6) Rlz/ °~ N Ril
N R Z 3 Wierein R and R12 each i ndependently
represent a hydrogen atom a halogen atom a sulfide
group, an am no gr _E/§leoneanide group, an al kyl
group, a perfluoroal ky oNp, a phenyl group which
may contain substituted grougs or a grqep formng a
condensed ring by bonding R' and R12, which is
substituted by a niis6 groNp or an amino group. R13
(8) 1 Wherein Rl37and R14 each independently represent
an al kyl group of Cl to C5, a thiol group, an

al kyl mercapto group, a sulfonyl group, an am de
group, an am no grggdp, a sul foneam de group, an
acetyl am no group or f rinated al kyl group. And

t he present invention Hl so Xel ates to th%
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S

R12

Wherein R'' and R'? each independently represent a hydrogen atom,
a halogen atom, a sulfide group, an amino group, a sulfoneamide
group, an alkyl group, a perfluoroalkyl group, a phenyl group which
may contain substituted groups or a group forming a condensed ring
by bonding R'! and R'?, which is substituted by a nitro group or

an amino group.
N
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Wherein R®® and R each independently represent an alkyl group
of C; to Cs, a thiol group, an alkylmercapto group, a sulfonyl
group, an amide group, an amino group, a sulfoneamide group, an
acetylamino group or a fluorinated alkyl group.

And the present invention alsorelates to the photosensitive



8 resin conposition which is characterized in
conprising at |east one species of a sulfonyl group
substituted nitrogen conpound represented by the
general fornulae (1) to (5) or a thiadiazole conpound
represented, by the general formulae (6) to (8). The
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(1) can be preferably exenplified by the conpound
péepkesented by the general fornula (9) or(10) . z OX

X3 111 1/ R SX\ (9) OX X? X3 1 o i~ 10)
The adhesion-improving agent for the photosensitive resin

composition of the present invention is not particularly limited
ifitmaybeanyoneof asulfonyl groupsubstitutednitrogencompound
or a thiadiazole compound represented by the general formulae (1)
to (8). The sulfonyl group substituted nitrogen compound
represented by the general formula (1) can be preferably

exemplified by the compound represented by the general formula

(9) or (10).
2

O X\X3

Rdox/ ) (9)
I
0 X=x’

1 I ]/

R'—S—X x* (10)
N\ v
0 xX— x>

In the formulae (9) and (10), R' represents one as defined by the
previous description, X' toX®represent each independently a carbon
atom or a nitrogen atom, in the case where the atoms neighboring
each other are carbon atoms in X* to X°®, substituting groups of
these neighboring carbon atoms may be bonded each other to form
a condensed ring.

More preferable examples of the sulfonyl group substituted

nitrogen compound represented by the general formula (1) include

9



RS- X X4 ( In the formulae (9) and (10), Rl represents
one as defined by the previous description, X to X6
represent each independently a carbon atomor a
nitrogen atom in the case where the atons nei ghboring
each other are carb atpnms_in to X6, S Ituting
D e riBSE UR QoA rGERer b aBHE e (12) Tor (13)
her to form a condensed ring. Mre
d%@%&@%ﬁ%ﬂéggﬁéhples of the sulfonyl group substituted
ni trogen conpound represented by the general fornula
(1) include 9 conpaddnds r@b&g&gnted by the genera
formula (11), (12) lor ) de§cribed below 2 1 O X3
R-S-N~ ( 11) %5 x4();3) O/x2 X111 x4 R -S
\' 5(13) O X~ X, ¢hn the fagrkul ae (11) to (13) , R
and X2 to X6 represent oné as defined by the previous
description The conpounds represented by the genera
formula (1) can be concretely exenplified by
1- nmesi tyl enesul fonyl -1, A\ -triazole (the conmpound
of bel ow described for @ 1)),
N—nethanesulfonylinugazo : he conpound of
[l

bel ow descri bed ; (12)
R'—S§—N X
[} AN 2//
0O X
0 X=x3
o s \
R'—S—C x* (13)
I N\ //
0] xX—x5

In the formulae (11) to (13), R' and X* to X°® represent one as defined
by the previous description

The compounds represented by the general formula (1) can
‘be concretely exemplified by 1l-mesitylenesulfonyl-1, 2, 4
-triazole (the compound of below-described formula (1-1)),
N-methanesulfonylimidazole (the compound of below-described
formula (1-2)), 1-(phenylsulfonyl)pyrrole, (the compound of
below-described formula k1—3)), N-(2,4,6-triisopropylbenzene-
sulfonyl)imidazole (the compound of below-described formula
(1-4)), 1- (phenylsulfonyl) indole (the compound of
below-described formula (1-5)), 1-(2,4,6- triisopropylbenzene-
sulfonyl)-1,2,4-triazole (the compound of below-described
formula (1-6)), 4-chloro-3-Pyridinesulfoneamide hydrochloride
(the compound of below-described formula (1-7)),

2-piridinesulfonylacetonitril (the compound of below-described

10



formula (1-2)), 1-(phenylsulfonyl)pyrrole, (the
conpound of bel ow described fornmula (1-3)),
N-(2,4,6-triisopropyl benzene- sul fonyl)im dazole (the
conpound of beIom#described formul a (1 4))

nmpound

fBE‘gﬂgagnyl 3 53 L%%%%(l tg)e)r%o =) é:oE\pé'Junds are on sale by
[ I z S I 4- tr 0
Lgﬁ Egega%tgl%%o%r}%)escﬂ: g‘%%eoarsn% aYi ?ig fg‘opﬁ:he market.
4 chI or o- 3-Pyri di nesul f oneam de hydrochl oride (the
conpound of bel ow described fornmula (1-7)),
2-piridinesul fonylacetonitril (the conmpound of
bel ow descri b&H310 fornul a (1-8)), for exanple. These
: or?sal ey Lancaster Synthgsis Co., Ltd.
l@abl g7fr (Nnthe mar ket. CHR O > CH3\

conmpounds, —a
an asi 5
S Nl CHB-S- N | 11CHs€8 )2
_ I N
O o

CH(CH3) 2 Y1=%) @i CH3NZ™
CH,
(1-1) (1-2)
CH(CH3)2
O SN
Qg_Né CH(CHs), N/\\
g = \=N
CH(CH3)2
(1-3) (1-4)
CH(CH)
/ \ 3)2 \
Q= CH(CHy), —/ )
Oas =
o = CH ),
(1-5) (1-6)
0
0
I
HN—3 & NecH—S§—
gy © N 0 N=
(1-7) (1-8)

And the compounds represented by the above-described general

~—

formula (2) or (3 can concretely be exemplified by
N-methyl-N-nitroso-p-toluene sulfoneamide (the compound of
below-described formula (2-1)), S,S-dimethyl-N-(p-toluene-

sulfonyl)sulfoxyimine (the compound of below-described formula

11



0 11/ N~ CH(CH3)2-(\ ,)-SNONGCHCH3)2 0 11 H2NS
11 HC' 0 And the conpounds represented by the above
-descri bed general fornmula (2) or (3) can concretely
be exenplified by N-nethyl-Nnitroso-p-toluene

m de (the coppound of bel.ow descri be

g{fone L P fgrqyla
% )1)),) %\gle'tﬁ %yl TRSES- FOMREHEIS a:e on sa v Lancaster
STITETE 1o 2 " GG e BB TS

sale by Lancaster Synthesis Co., Ltd. and eaS|Iy
avallable frgmthe rket CH3 O CH 3 n the

ul fo roup O 301 S— |
cm ﬁ—- ﬁ ._&_o
0] 0]

(2-1) (3-1)

In the sulfonyl group substituted nitrogen compound
represented by the general formula (4), a phenyl group and a
thiophene group of R®, whichmaybe substitutedis further concretely
explained. A phenyl group which may be substituted can be
preferably exemplified by a group represented by the

below-described general formula (14).

(14)

R32 B— R

Wherein R?®' represents a hydrogen atom, an unsubstituted alkyl
group, an alkyl group which is substituted by a phenyl group, a
hydroxyl group or an alkoxy group of C; to C4 or may be interrupted
by -0-, an unsubstituted phenyl group or a phenyl group which is
substituted by a halogen atom, an alkyl group of C; to C;, or an
alkoxy gi‘oup of C; to C4, R*® represents a hydrogen atom or an alkyl
group of C; to Cy and B represents a direct bond or an oxygen atom.

The thiophenene group whichmaybe substituted canpreferably
exemplified by a group represented by the below-described general

formula (15).

12



substituted nitrogen conpound represented by the
general fornmula (4), a phenyl group and a thiophene
group of R6, whichmaybe substituted is further
concretely explained. A phenyl group which nmay be
substituted can be exenplified by a group
represented by the ri bed general formula
(14). (14) R31 represents a( hydrogen at om
an unsubstituted al roup, an al kyl group which is
substituted by a phenﬁi group, a hydroxyl group or an
al koxy group of C1L to C4 or nmay be interrupted by

whiieiAR3Y %59@%&1&’1@&% ey gBr oypyRE A thﬁﬂya{ncgﬁm@epresent
which is substituted by a hal ogen atom an al kyl

oBEOHY QEf el OpFAtRE PRevabkOXJediPU MnC, to C4, R32
represents a hydrogen atomor an al Kyl group of O to
G4 and Briepiesespse et ¢@Uy bhathveagefXYFRNFEGHMIMa (4) can
The t hi ophenene group whi chmaybesubsti t ut ed
beanpxefmplaliliyd exsnpl bf | edt byuangsolponegpoeginteo) by-methoxy
t he bel ow descri bed general formula (15). 12 R33 (15)
behzy et yaRBRe represemnted ByR3te dre 1IR32 deseniffechf8rmiBa (4-1),
and R32 tgﬁéesent one as defined by the previous
agexer¢PRATRAE - A conpound represented by the above
general fornmula (4) can be exenplified by a
- (t ol uenesul f onyl oxyi m no) - 4- net hoxy benzyl cyani de
represented by the bel owdescribed foggula (4-1), as
an exanple. CH3 ?
I

I /
CH; S—O—N=—=C

(4-1)

Further a compound represented by the general formula (5)
can be exemplified by a - (methylsulfonyloxyimino)-thiophene-
2-methyl benzylcyanide represented by the below-described formula

(5-1), for example.

CN
0 _
[l //
CH;—S—O—~N=— —C
1l
0O S
CH;
(5-1)

A compound represented by the above general formula (6) or
(7) can be concretely exemplified by 4-aminobenzo-2, 1,
3-thiaziazole (a compound represented by the below-described

formula (6-1)), 4-nitrobenzo-2,1,3-thiaziazole (a compound

13



CNO 11 S ONC 11 O OCH3 Further a conpound
represented by the general formula (5) can be
exenplified by a -(nmethyl sul fonyl oxyi mi no)-thi ophene-
2- nethylbenzylcyanide represented by the

r%ﬁlﬁg%mé%ﬁBX?%% corrp %ﬁﬁ(f %é%ﬁ\lgé?g%&e abovdelChlorO 1.
2 gean{l'ﬁ.afzf l aAQG():o I(CY) #%t%%{‘%&%ﬁé%?lo -described

exenpli enzo azli azo

£ SARPLYNd 6 L8PS eSQLntse—Qi ?ﬁ -liebo‘éﬂdeél?{éﬁ’féjzoié’r 'Pé' 8compound

(6-1)), 4-nitfobenzo- -thi'aZi azol'e (a conpound CN
réﬁré@éﬂtﬁ@&ntegyby the bepeawy-deseribed f Or@i16- 2)(7-1)
3, 4-dichloro-1, 2, 5-thiaziazole (a conmpound
4 : ewm&;&gértm t-he, bed -amidescidied (Addndcur{drépresented by
4, 5-di phenyl -1, 2, 3- thiaziazole (a conpound
the frekmntdebdyiddie etmoviadest+l bechd preferd{lytd)dnes. These
4- (4-nitrophenyl)-1, 2, 3-thiadi azole) (a conmpound
comgpresthbed dy satlleebpdlaowadsor Bpethteimla. ( 7t2).) and easily
preferabl e ones. These conpounds are on sal e by

avVaincdste rfrymtthes imamBet . Ltd. and easily

Z N & /N\ Cl
N N /S
N
NH, NO; “l
(6-1) (6-2) (6-3)
O,N
N
N
N N
S /N
@ s
(7-1) (7-2)

A compound represented by the general formula (8) can be
concretely exemplified by 2,5-dimercapto-1,3,4-thiadiazole (a
compound represented by the below-described formula (8-1)),
5-acetoamide-1,3,4-thiadiazole-2-sulfoneamide (a compound
represented by the below-described formula (8-2)),
2-amino-5-tert-butyl-1,3,4-thiadiazole (a compound represented
by the below-described formula (8-3)), 2-amino-5-ethylthio-
1,3,4-thiadiazole (a compound represented by the below-described

formula (8-4)), 2-amino-5-ethyl-1,3,4-thiadiazole (a compound

14



avai |l able fromthe market. NH2 (6-1) S 02N (7-2) A
conpound represented by the general fornmula (8) can be
concretely exenplified by

2,5-di mercapto-1, 3,4-thiadi azole (a conpound
represented b the bel ow descri bed faormul a ég;l%&,
r§P§€§?85ﬁfide Y3, 4-5406 adiRGHWw-3LLHRGan BT (8-5)),

RO TR oL, ST DT “cmponns
ST T e P B TSR 08 1 Mo

compound represented by the bel ow descri bed fornula
(8-4)), 2-am no-5-ethyl-1,3,4-thiadiazole (a conpound
N NNR2 (®2) 14 represent Ny, t he bel ow- descmigged
2-am no-57 trifluoronethyl /1, % -t hi adi azol e fornul a
(8-5))N conpound repgestnt ed by the beIomN' cribed

fornulé (836)), for example:;SH NH2 S

N\
SH NHCOCH; C(CHs)s

(8-1) (8-2) (8-3)

NH, NH, NH,

N% Né< N%

| S | S | S
N§< N§< N§<

SCH,CH, CH,CH, CF,

(8-4) (8-5) (8-6)

The adding amount of the adhesion-improving agent for the
photosensitive resin composition of the present invention to the
photosensitive resin composition is usually 10 to 50,000 ppm
relative to a resin solid content of the photosensitive resin
composition, preferably 100 to 5,000 ppm. When the adding amount
of the adhesion-improving agent for the photosensitive resin
composition is less than 10 ppm, adhesion-improving effect of the
photosensitiveresincompositionontoasubstrate isnot exhibited.
On the other hand when the adding amount is higher than 50,000
ppm, problems such as a pattern-formation defect which is presumed
to be caused by a bad development , @ deterioration of sensitivity,
a generation of a sublimated substance and so on are taken place.

In the present invention, although a mechanismof anadhesion

property improvement of the photosensitive resin composition onto

15



N~ 1 S N SCH2CH3 (8-4) SO2NH2 N N S NHCOCH3 ( 8-2)
NH2 NS The addi ng anbunt of the adhesion-inproving
agent for the photosensitive resin conposition of the
present invention to the photosensitive resin

conposition js usually 10 to 50 03 relative to a
A FUPPhRTa5F %Rﬁﬂ%ﬁﬁr%)lQ$@ ﬁ§§§HV§HQ§£%FUtednltrogen
t bl 100 t 5 000
C%fa%”?ﬁéé A TR {%‘%Oiﬁh%%m%ﬁuvw%wff%@%@%%% ofhg pgeneral
afgeegi't'vgvg%sg flor SRIPOS1 {4 ORI L8 695 DR LG s sumea

€si on-i npr ng e Sen3| Ve e

e?é#ﬁn%&m%%*ﬁee%ﬂ?%%%ﬁnin%?%@ Phner the v .

aé%hé%%&oﬁWHﬁdFHHE”?%@%é%&CHn%%nﬁlgﬁiE%rﬂoﬁoiﬂﬁitéﬁ by this at
defect which is presuned to be caused by a

afevel@ph@ditis tBade! Sl B6@y1 gRoah- §ﬁB§t‘itMté&Ln1t&ogen compound
generation of a sublimted substance and so on are

s t PdOIL Ipd1aE € a zbh co@ 1phes enéad hivemt | @n, patpbeeghthiereof is a
mechani sm of an adhesion property inprovenent of the

ppiotosiEansi eiffectesof comiadmt | oimi cimtes 4 5 de cxwlaster ateused by
by i ncorporating a sulf onyl group-substituted

abta¥ogeol uliohigoumprdir o timaagitdeciteof owpexpdsed area), which

represented by the general
is well known in the photosensitive resin composition comprising

novolak resin and diazo naphthoquinone sensitizer, by hydrogen
bonding of. sulfonyl group with a hydroxyl group of novolak resin
to prevent alkali erosion upon development and then it is assumed
to prevent decreasing in adhesion property thereby. In addition,
an adhesion property with a substrate side can be increased by
a cyclic nitrogen compound. It means that the cyclic nitrogen
compound contains nitrogen which has affinity for a metal film
and an oxide film. It seems that an electron lone pair in the
nitrogen is high in its activity amongst similar nitrogen
hetero-cyclic compounds such as imidazole and imidazoline by its
aromatic structure or by a bonded phenyl group. Furthermore,
affinity for a base polymer is high by a phenyl group substitution
compared with similar benzotriazole compounds and therefore a
sulfonyl group substituted nitrogen compound represented by the
general formulae (1) to (5) have affinity for both an oxide film
side and a base polymer side. Because of those reasons, it is
assumed that an adhesion property between a photosensitive resin
composition and a metal film or an oxide film is improved by

incorporating the above described sulfonyl group substituted
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formulae (1) to (8) is not yet solved clearly, it is

roughly assuned to be brought by the foll ow ngs.

However, it is still just an assunption and the

present invention is not limted by this at all. It

. t hat bsti.t uted ni
»LEhaeehd ortp ity RS Bs&%%s?iﬁgttﬁxéc#%w eXpapibign- on
chBY el hsnd, o r@%ﬁ@h;gg?géis§gb9{ < LB BDLENASY contains

ecrease cause I -SO |ty CO

t@{%f ﬁ‘IErBé Hng%Bﬂée%h%%ahas‘MArP *’éffécﬁ’ﬁ}éné‘ééo% 'a{h té’@nesmn

otosensitive resin conp03|t|on conpri si ng novol ak
pfsﬁéftfln@nqbaéo AN RO NGRELFe RS IddtZ @i Db RIS tween
bondi ng of sulfonyl group with a hydroxyl group of

nilovehek Jesi br $@lpheyeiornbkadl dtEeMo®ddNEIRMting a substrate
devel opnent and then it is assuned to prevent

fdeei w@sian@grim lgdhesisoasplinpeed \t Hate tbbyadHes Bdbtroperty with
an adhesion property with a substrate side can be

ai sidpslasete bis Bmpyeved. nit rogen conpound. It neans
that the cyclic nitrogen conpound contains nitrogen
whi criAhag lFEfliimisol ubde argeinl 0| reheanghahossndetive resin
film It seens that an electron lone pair in the

COMRPBHetry @fmh@rpwlsqm%na’e@m%w camg¥6w¥ﬂf%¢dbyanovolak
nitrogen tero cgcllc conpougds such as i m._dazo

T § H&Eé{ |Ih% WET thaVidiD AP Penet + ot e HﬁOHP' a vinyl

rt her nore affinit

DoET e G gh CBY e BeRy P g s ﬁp& bR SR resin
%ﬁ%? %gb‘ﬂet.hsﬂ&llﬂquegéghf)i%ﬁéveo ed = ?IqS_Lsanovolak type

ererore a group su

(ég)[%f:ave PRAASANEALY pLAcC ABBRLAL Lo AULfECA L {fhast one

finity ftor an oxi st de and

oD MOl y By H HenhBREAURROT oS iRATRMad .t 1S
assuned that an adhesi on property between a

phot esepBéhb Ve tbeinuf eapestii ®a1rali asfetiBl e hokv@lak resin,

an oxide filmis inproved by incorporating the above
tloerse mialyelde siil Tustyrta tgrdu i osubsamp 1k e alid saghnas o-cresol,

compound into the photosensitive resin conposition. on
p-cresol, andm-cresol; xylenols suchas3,5-xylenol, 2,5-xylenol,
2,3-xylenol, and 3,4-xylenol; trimethylphenols such as
2,3,4-trimethylphenol, 2,3,5-trimethylphenol,
2,4,5-trimethylphenol, and 3,4,5-trimethylphenol;
t-butylphenols such as 2-t-butylphenol, 3-t-butylphenol, and
4-t-butylphenol; methoxyphenols such as 2-methoxyphenol,
3-methoxyphenol, 4-methoxyphenol, 2,3-dimethoxyphenol, 2,5-
dimethoxyphenol, and 3,5-dimethoxyphenol; ethylphenols such as
2-ethylphenol, 3-ethylphenol, 4-ethylphenol, 2,3-diethylphenol,
3,5-diethylphenol, 2,3,5-triethylphenol, and
3,4,5-triethylphenol; chlorophenols such as o-chlorophenol,
m-chlorophenol, p-chlorophenol, and 2,3-dichlorophenol;

resorcinols such as resorcinol, 2-methylresorcinol, 4-
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t he other hand, as for thidiazoles since a thidiazole
ring contains two nitrogen atons which has an
ef fectiveness to an adhesion property onto a
substrate, or by electronic bondi ng between nitrogen

a c dtutin

mEb Bl PLe St R DR A R SRt L e e guch 2
: . i , 'S i .

s R PR | Lt R nehEhe AT | 2 Ry fProgalion

bLOPROSHI L i@ dNeRNARe1 JVent konpcan ber r; methylolated
eXenplified by a novolak resin, a vinyl polyner

chaybg sudhenobi, ¢ -y e@xyl cdaeep - pacyeBYl ; REPMEBS1s such as
havi ng a carboxyl group and so on and the novol ak

ar-esiphthcd ,pReheprbhel , Tdred alHeallikeSol Thx € rmeoligkd singly or
resin is a novol ak type phenol resin obtained by

apa yconders atff an etneelemumibdreast komels athepteerfol s and
al dehydes such li ke fornmal dehyde. As phenols to
manuffsttardehvdes altkene may dig el Wowsiizac ek sia), icytmkdehyde,
may be illustrated, for exanple, cresols such as

pParafegmldelyrdg.esol , and areralsithydssl enol s sudiengr lgiehyde,
5- xyl enol | enol, 2, 3-xylenol, and 3, 4-xyl enol;

, 2.5- v
by T PR AR RIS L R PT OR0s LALCeideny FpflensP, on  besides
2,3,5-tri th henol 2,4, 5-tri t hyl ph |, d
£ BT PRRENere U9ed SinaleRt| 48 2 on Srure Of a plural
2-1 - butyl.phenol -t -but yl phenol , d
e oI St Hoxybhenal s such

y enol ; oxyphenol s such as

2-me | t . 4- X e ;

2. 3 Qs Rhsy AhERar o5, BOUEPAE e L RN, A SR Wherein 2 Low
ma e i SR LROHRNEBRboneh Y] Phenelw F ¥Gha@Bract ionation or one

2- et hyl phendl, 3-ethyl phenol, 4-ethylphenol,

whbrEid & hybphesDdeul Br Swéi ghHYLBhEAANt is not removed by a
2,3,5-triethyl phenol, and 3, 4,5-triethyl phenol;

freddrapheanel s fich ase thad)l ©6 oplesed , a Tvehmolepheae weight

p- chl or ophenol, and 2, 3-di chl orophenol; resorcinols
canpcneas bgsar €raotiofanebhyl thsoecar®lilMudirated a liquid -
liquid fractionationmethodwherebyanovolakresinis fractionated
in two kinds of solvents having a different solubility or with
a method whereby a low molecular weight component is removed by
a centrifugal separation, for example.

As a photosensitizer, a quinone diazide group containing
photosensitizer can be raised as a representative one. Any
publicly known photosensitizer which is so far being applied for
a resist of a quinonediazide - novolak system can be applied. As
those photosensitizers, a compound obtained by a reaction between
quinonediazidesulfonicacidhalide suchasnaphthoquinonediazide
sulfonic acid chloride or benzoquinone diazide sulfonic acid

chloride and a low molecular weight compound or a high molecular

weight compound containing a functional group which can be
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met hyl resorci nol, and 5-nethylresorcinol; catechols
such as 5-nethyl catechol; pyrogallols such as
5-met hyl pyrogal | ol ; bi sphenol s such as bi sphenol -
B C, D E or F, nmethylolated cresols such as

6- dlnethylolated p-cresol; naphthols such as

Coﬁﬁﬁﬁﬁﬁél nghntala%%oqwl%ﬁbﬁlﬂr@eﬂ ilée Prefegaest-e ageaunctlonal

as a m xture of. a,plural nunmber. of, ki nds

SERE Ed’fhlcﬁl{écélnd*é%ﬁ‘}’é’éi NSy B ;F%Sq priSihatiges, a hydroxyl

SR EHD ARSERY Gl h 9Py HUh 21 GERIGL L G Oacat %Yaigﬁ@%ré group
6,50 AN o) des e ap 'deﬁg%eﬁgagsagd% 156634 10 Yoy

as a m X rw

F gpalvh?i‘kh sghuble c%%\’i%'n%‘édr GalcR TR% DGO gﬁ%e\@ertﬂ{&ea may be

ecul ar Mﬁlg conponent 1s renove

1iI§§E£9€é&h@@r%hu&&%néM¥%§befh|H%ﬁPBk§Eéh§6pM@h8Héssuchas
component i$ not rempved by a fractionation.

2 "2t §OHyd Pok PHBN Lophémyndp! ecul ag, yei gf‘i*lm{‘@ﬁ@}@ﬁ@éhﬁz&yhenone
a fractionation, there are illustrated a liquid -

2| 4 geit thr f hy @edx-pivet = optiet sroewh ez pbyanoyol lakd sk ybészophenone,
fractionated in two kinds of solvents having a

20814 et entesodhpitotybemzaphdnonaret hod whereby a | ow
nmol ecul ar wei ght conponent is renoved by centrifuga

2 sepat at | oFet Toydrerpbenzdmhengiot osensi ti zer, a
qU|none di azi de group containing photosensitizer can

2be’ ri et RERLIYAEIEMMIRIGIEE Any  pOBl i cly ®Aown  On,

phot osensitizer which is so far bein lied for
bR ETPIREL 4LF HUTR AT 33 25 -D R (B A SRRk Be | methane,

ofRPA Fetr 5y PR Wi hone. di azi de
pigl2 dodi 4 r?'een Qippht hoqui fope di azidg on,
oni C | or or enzqu|none i azi de
h}? é atsto) @’@1 QW 4DI8CUlLEl, hydroxy-
C%J]'Lnép)%& r%’]hr?ég}}w mﬁj% ar \NEI ‘g tI con'lpoungi‘:atg(h:wl
3 COM al W NGe 8 ke 0NA oM MHGT Ccan be

4,4',2''",3"",4"' -pentahydroxy-3,5,3’,5’ -tetramethyltriphenyl -

methane and so on. These compounds can be applied singly or as
a mixture of two or more kinds. The photosensitizer containing
a guinone diazide group is applied usually at 5 to 50 parts by
weight, preferably 10 to 40 parts by weight relative to 100 parts
by weight of the alkali-soluble resin.

As a solvent for the photosensitive resin composition of
the present invention, there are illustrated ethylene glycol
monoalkyl ethers suchasethyleneglycol monomethyl ether, ethylene
glycol monoethyl ether and so on; ethylene glycol monoalkyl ether
acetates suchasethyleneglycol monomethyl ether acetate, ethylene
glycol monoethyl ether acetate and so on; propylene glycol

monoalkyl ethers such as propylene glycol monomethyl ether,
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18 condensed with these acid halides is preferred. As
functional groups which can be condensed with these
acid halides, a hydroxyl group and an ami no group can
be exenplified and the hydroxyl group is particularly
preferable. As_a conpound containing a hydroxyl roup
PRHPEEeESn9%¥C€én@@ﬁ§§§hWﬂtﬁ@&ﬁﬁj i esF i HefeP peglycol

m{qlg}clagigygt vt dr o Uggg%’gﬁﬁ %Slg{*gllaylene glycol monomethyl ether

agégagl h benf;g.]ryzc%qrgcﬁ%%%thyl ether acetateandsoon; lactic
%t% glélgéﬁ‘%%r%iéﬁgﬂzf’é’ J\:o@e’ethyl lactate and so on; aromatic

hydr oxybenzophenoh

h%d?oéaflboﬁgtélr?éa\%%fgoﬁﬁli%@ﬁ%ph g?@ﬁe and so on; ketones such as

-tet r oxybenzophenone
mée Byl BthyA' k@teaﬁ@hﬁdm%ﬂa%%%phspengh@ﬁgn&@e @Rd so on; amides
hydroxyphenylalkanes such as
shts (s 4, di-pvdicenynhangt dmeaBaNe - methyl pyrrolidone and so on;
bi s(2, 3, 4-tri hydroxyphenyl ) net hane,
lbtsdRe 4-sdidhy di ox ypluenyb) piopane, @andl shednke. These solvents
hydr oxyt ri phenyl net hanes such as
maly de, 3pp] 4ed stigtglahgdrioxg-mixture of two or more kinds thereof.
3,5,3,S -tetranethyl tri phenyl net hane,
4, 4' \In'tlge' photopens ahyde oxpsIns compsitdonamdt e rpresent
phenyl met hane and so on. These conpounds can be
l%&ﬁﬁ?%ﬁpenqﬂﬁﬁﬁ 8pYakBe Enepsperated. tk&)nﬁﬁeﬁﬁﬁéyklﬁd%YeSthf

hot OSGI’]SI tizer containi ng a qu none di az
%%JBO 5 IBnE SAsaBt | ;Fﬁm%l% foapdyestyyt h%‘ﬂglﬁcﬂe Methyl

Vﬁ% fer?ﬁ%@%ﬁ(ﬁo PrindrRki e et E b e oM a%g examples
o RhLSRY LOEr e PhOLAREDS L) VEE 8310, E0IRORLLLORCOL 4 a1y

resent inven are i rate
C r ycol
L L R e, e S
ﬁdkﬁhlaﬁ{@ | 8080 | pEEIQIme N 0a] i e hela REQYALes such
as ethylene gl ycol nnnonethyl et her acetate, ethylene

gl ycalhdopaetbykngt heieacet gl s Miodr 6gy| €€ present

gl ycol
invention is prepared by dissolving the above described

dro

alkali-soluble resin, the photosensitizer, a particular sulfonyl
group substituted nitrogen compound or a thiadiazole compound
represented by the above described general formulae (1) to (8)-
and further other additives, if necessary into a solvent in a
determined amount and by filtering the resultant solution, if
necessary. The photosensitive resin compositionprepared in such
way is applied on a substrate for manufacturing a semiconductor
integrated circuit device, a color filter, an FPD such as a liquid
crystal displaydevice. Asasubstratewhereonthephotosensitive
resin composition of the present invention is applied, there are

exemplified substrates to be optionally chosen such as a glass
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nonoal kyl ethers such as propyl ene glycol nononethyl

et her, 19 propyl ene glycol nonoethyl ether and so on;

propyl ene glycol nonoal kyl ether acetates such as

propyl ene gl ycol nononethyl ether acetate, propylene

gl ycol nonoethyl ether acetate and so on; lactic

subttratsumid ass bt dyth sudsttateee andlyd dimehatienariteiseof is also

on; aromatic hydrocarbons such as tol uene, xylene and

opblonalketdmsensuchhgse sihdhfatahpbykes ones whereon a coated

- hept anone, cycl ohexanone and soon; am des such as .

ERlm 8F e e d REttafsd €hnmieih L 1py r PellyBegeuBNE1 4@, silicon
| act ones such as -hutyro | actone, and the |ike

O’%E;@%ef%‘lﬂv%?ﬁ s°° ity bé%é’&ﬁﬂa dog; R ‘y'/h%rphﬂt‘as?ﬁlﬂ’ﬁﬁ%é resin
of two_or nore kind %heEeof. I.n the gho;os%psi%%ye h
CPERPH LR SELS 6n® ?DS hat5rBReme 3 BREI 9R, T h &P Ra§uch as

i . j, f t.uf i.
= BB RPN B nelr, aOREES PR K e B a TR i 2 ruBE Siliny methoa,
a\@&ﬁ%%q%@t re\é@{q Smel\@lofach'at aoﬁeggnceaéiﬁg 28¢n889 a dip

exanp e a ion alds inclu

c8hkyhy Mhdareki ngs.s B4 Wdpaaid médkdh aAQi 4o on. After the
pol yhydr oxystyrene, pol yvinyl™ nmet hyl ether,

phobot¥h 8DV Dy @ kre s 8P VO ARG orE AGX WpPAli KBEBS, aSbhB&EBate, it
and so on. The photosensitive resin conposition of the

i presesiked meeibranai shet epas et bfi h SSanvihg fbelabing step,
descri bed alkali-soluble resin, the photosensitizer,

t e péudtiocelsdiststil Ironyd exgosed tsubsght wrelldeiveloged by a method
conpound or a thiadiazol e conpound represented by the

sabbtye pldsti¢hedr@rierdsdly dimmwmend )a txegB8it paktern without

further other additives, if necessary into a solvent

1rrequlametter Mindd ngnidAt had@d byl ¥l 13 €00sg sthRPSr 880 Pantormed.
solution, if necessary. The photasensitive resin

conpdEG GPSHe ARt §h With thayPhare s edtRaf fevelopment
isufs rate &0£ ganu;acturigg a genic nductgr . resin
Th'EgT &redeEY FetPt ﬁeﬁﬁcf T gPR F‘_Bii Y PePDOLRSPRB! EHER TS
c @siﬂ:‘_]?%lh.g g%%%&%l%‘ §0L8Y BEVL Ghic R SUPSHEA € Geveloper

reon osensitrve
which is an aqueous solution of alkaline compounds such as

tetraalkyl ammonium hydroxide, corrin, alkali metal hydroxide,
alkali metal metasilicic acid salt (hydrate), alkali metal
phosphoricacidsalt (hydrate), ammoniawater, alkylamine, alkanol
amine, hetero-cyclic amine and so on. A particularly preferable
alkali developer is tetramethyl ammonium hydroxide aqueous
solution. These alkali developers may contain, if necessary a
water-soluble organic solvent such as methanol, ethanol and so
on or a surfactant. After developing with an alkali developer,

usually washing with water is carried out.

Best mode for practicing the invention

The present inventionwill nowbedescribedmore specifically
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resin conposition of the present invention is applied,
there are exenplified substrates to be optionally
chosen such as a glass 20 substrate and a silicon
substrate and a di nension thereof is also optionally
chosen. These substrates nay be ones whereon a coated
bfi tefesehos ned Exanplas wihiom dmowaven, awkeybhoemorbel tompstrued
silicon oxide filmand so on. Application of the
tphdivisbnthei peepestninvenposint innaent ¥an. substrate may
be any one so far known such as a spin coating
E¥erRéE;1a roll coating method, a | and coating nethod,
a flow ng and spreadlng nmet hod, a doctor coating
met hol® R3S ‘ooatPhglihetfodn aeSEPT1Eese PRy Petween
and so,on. After the hotosensitive resin_c osj tion
278 Al T EAE BRERISTBEPPBTePNTRONT 5 pPdaked? {4 PR Eoduinone
hot oresi st £l .0, the. fal l.ow.n tep.,, the .
aBRgLdr a3 S Forthn f DR P B Y R ee BdvspoBedvBione of

tRe E{%%‘?_gk rséqsfﬂa@ﬁ%%%%%ﬁﬁ%%ﬂé}?ﬁ%mé?%@?l%@.eglgllaltacﬁ"dl5 ,000

resi st pattern wt regu ne w

a¥ dde &-H00Ly Wg&%ﬁt};}g&%ﬁe‘) IsrRdaabeisel aper ﬁgﬁ\kai #fuorad-472

upon t he above devel opment i ncl ude any

mESY B4 OPEF 83 B9 it IvelihDfe @, RAOERSENSE L h¥Lik€SEdhtaining
conposition. Preferable devel opers include an al kal

sEeFLt OPet, tohtithbé Sotd dagueabsds@vdliaresimbkalfurgeher 1,000
conmpounds such as tetraal kyl anmoni um hydr oxi de,

pwor rofi, atkasitykéasuhfompki e, 4datkdzoet eds an adhesion
nmetasilicic acid salt (hydrate) , alkali neta

improsping ageadi wesakddehytl she)novalmionesinat €fhen the mixture
al kyl am _ne, al kanol am ne, hetero-cyclic am ne and so

wah d1&SediMeEce UNEP | B g e et Blly cod| ranemefels] ider gcetate and
tetranet hyl ammoni um hydr oxi de aquequs sol uti on. ,

th%é%éuéFﬁﬁFFQ$¥F%Qﬁﬂﬁ%SE%§r%%ﬁFiﬁ%qur@%%%%%apy%fm‘fllter
mater-solﬁgle rgani ¢ sol.vent such_as net hanol ,

ER EHARAT Qrtd S #1101 Se1S3 P Fr 4EF ARt CORPPET F48UeP bty Present

1 AL 20, 8l KAl devel OReTn HSUBLY Y 43S U WAL 8 YRLEG 4 - incn

silicon wafer whereon Mo (molybdenum) film was formed, and then
baked on a hotplate at 100°C for 90 seconds to obtain a resist
filmof 1.5 am in thickness. This resist film was exposed to 1light
by using a test pattern having line and space width of 1:1 and
a various line width but even width for each pattern by a stepper
FX604F manufactured by Nikon Co., thereafter was developed with
AZ300MIF Developer manufactured by Clariant (Japan) K.K. (2.38
weight % tetramethylammonium hydroxide aqueous solution) at 23°C
for 80 seconds. After development, an optimal light exposure dose
was 40 mJ/cm® by regarding a light exposure dose of 1:1 line and
space with 5 am width as an optimal light exposure dose. In the
next step, evaluation for adhesion property was carried out under

more severe condition, i.e. 1.4 times higher light exposure dose
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Best node for practicing the invention The present

invention will now be described nore specifically 21
by reference to Exanpl es which, however, are not to be
construed to limt the present invention in any way.
Exanple-1 15 parts by weight of an esterified

(B6mMIYend) bettheerpt Pnadl 4 1 4ht teatpcatydr dxgbehy aifsenonag patters
and 1, 2- napht hoqui none di azi de-5-sul fonyl chloride

hepelagi vean,o 4160 padt 3 my wisitgta off 1inkeandvepadke r esPnwas put
havi ng a wei ght average nol ecul ar wei ght of 15, 000

when qi PR RED BRE botgseif ek cbantards, 2 308S itk when pattern
Fl uprad- 472 manuf, acturedby Sum tono 3M.imted, which

P?‘§1%1n$‘PE%W@ﬁeP"’l@b]rﬁ]a]ﬂﬁPﬁﬁergﬁiifaél& AnWasgirt whepgrldrratterns

descri bed_noyol ak_resin and further 1, 000 ppm qf

WEEE AP R TEATOH 1) e DraStl Y SAR GO P bl 1
i mprovi ng agent were added to the novol ak resin. Then
the m xture was dissolved into propyl ene glycol

thyl ether acetate and the resultant solution
EQQ@BI‘% . : .
was sfirred and filtered with a 0.2 amfilter to

prep t h Si LV inC jatd_gn :
afiee t BEnONRLRSEPSIEEV @ 2SI R o gar@a@fé ql éaécdégbgys applying

present 1nvention. This conpositi s applie
4 SPLdH v O, Rd-hd afdld con wafer wheyteom M of
(rol ybdenum) fil mwas forned, and then baked on a
1 hed 9l B Peradu 1OHG T o1, D01 secioAs] 4 0 a0t et r@ s8] §hs obtained
filmof 1.5 amin thickness. This resist filmwas
iexXpasksl 10 light by using a test pattern having line
and space width of 1:1 and a various |line w dth but
even width for each pattern by a stepper FX604F
manuf actured by N kon Co., thereafter was devel oped
Corairatazsp dBranme el oper manuf act ured by O ari ant
(Japan) K K (2.38 weights tetranethyl anmoni um .
hydr 0% &230GuBBRESE oV RE | tHCTarr 2 Jgample-1 except applying no

adhesion-improving agent and the result was obtained in Table-1.

Comparative Example-2

The same manner was taken as Example-1 except applying
diethyl (benzotriazole-1-yl)iminomalonate (manufactured by
Lancaster Synthesis Co.) represented by the below-described
formula (16) instead of l-mesitylensulfonyl-1,2,4-triazole and

the result was obtained in Table-1.

N
N\
> ¢
/
N 1
C—0—C,Hs (16)

Comparative Example-3

The same manner was taken as Example-1 except applying
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for 80 seconds. After devel opnent, an optimal |ight

exposure dose was 40 mJ/cn2 by regarding a |ight

exposure dose of 1:1 line and space with 5 amw dth

as an optimal |ight exposure dose. In the next step,

eval uation for adhesion property was carried out under
lrbydreryetbytoRndokyoh, 3timiddzdlineres (@i ghsy | Cght alkanoate
exposure dose 22 (56 ml/cnR) to the optinmal |ight

(Mgpeszot endcyeanpie absesd brdlanat Irdest hniong Briggzal igve 120H,
and 3 amwi dths of line and space. 0 was put when no
maaufeERUBRR| | M- of RakkrbseFPed, AWClhut ighertypified Dby

pattern peeling-off_ was partlally observed and X was

pﬁYdRﬂ%ﬂe%PYlp%f?%Yn% 3mkm%ﬂ%%ﬁﬂ%%ﬁ%ﬁwr%ﬁﬁi4qR¥Q%§§HQF-bY the
tain n Tabl e- The manner _wa

0P LRURTRS EARD . PRRCE apbP 3 P, MMREAE o

e o B R LS

llqbnglgd in Tabl e- 1. Con'par atlve Exan'pl e-1 The sane

manner was taken as Exanpl e-1 except applying no
adhesi on-i nprovi ng agentI@nd the result was obtai ned

d
%8? esultiJ lwtatsv\%btalned

in Table-1. Cbnparatlve | e-2 The sane manner was
taken as Exanpl e- 1 exce ap l'ying (17)

di et hyl (benzotri azol e- I\yl) nomal onat e (manuf act ured
by Lancaster Synthesis @b7) represented by the

bel ow descri bed fornula 16) i nstead of
1-nesityl ensul fonyl -1, 2, LHyGCKflle and the result was
obtai ned in Tabl e- 1. N N O NII

Wherein R represents —OCOR’ and R’ represents a linear or branched

alkyl group.

Table-1
5 om 4 Om 3 Oom
Example-1
Example-2 O O A
Comparative
Exampe-1 X X X
Comparative
Exampe-2 A X
Comparative
Example-3 X X

From the above results, by incorporating the adhesion
improving agent of the present invention into a photosensitive
resin composition, it proved that higher adhesion property-between
the photosensitive resin composition and a substrate could be

obtained compared with benzotriazoles or imidazoles so far known
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COCzH5 N=C Conparative Exanple-3 GO C2H5 O (16)
The sanme manner was taken as Exanpl e-1 except applying
23 1- hydroxyet hyl - 2-oxy-1, 3-im dazoline C8 to Cl6 _
al kanoate (Mnazoline C manufactured by Mona I ndustry

Co., Im.dazoline 120H, manufactured_by Rakel and Co. )h
aﬁh@éﬁe§§OPY6mPF€Ulﬁg agents. And also it proved that the

|- hyd t hyl - 2- -1, 3-im i nel t .
2R bOB TR BY o UBBF oR deses | BEGSGEherdlY YT performed
oL B P B e M o o
péﬁérn&%?%%%& Ny R,d Cg[g 5 ts -OCOR and R

repres i near "or branc yl group. Table-1 5

amd a8 QR end000nEXA £ 4000 CHRY BhEYSed out after
Exanpe- 1XXX Conpar at i veOAX

the photosensitive resin compositions of Example-1 and 2 were
stored at room temperature for 3 months and the similar results
were obtained without causing deterioration of sensitivity and

there was no problem in a storage stability.

Effectiveness of the invention

As mentioned above in detail, the present invention applies
a particular sulfonyl group substituted nitrogen compound or a
thiadiazole compounds represented by the above described general
formulae (1) to (8) as an adhesion-improving agent, by
incorporating it into a photosensitive resin composition, the
photosensitive resin composition without causing pattern
peeling-off which is observed upon development or etching, no
pattern collapse, having high adhesion property and being good
in storage stability can be obtained. As a result, by applying
the photosensitive resin composition of the present invention,
excellent effectiveness to improve reduction of the yield which
is caused by pattern peeling-off and so on can be obtained upon

manufacturing an FPD and so on.

Industrial Applicability

The adhesion-improving agent for a photosensitive resin
compositionof thepresent inventioncanprovide the photosensitive

resin composition with an excellent adhesion property onto a

25



Exanpe- 2 Conparati veAXx Exanple-3 Fromthe above
results, by incorporating the adhesion inproving
agent of the present invention into a photosensitive
resin conposition, it proved that higher adhesion

roperty-hetween the photosensitive resin conposition .
SO aP SR R DE Logu Ao BEDODBE A Ut G oHEaP BACRPERS £ LVE resin
cBRAZILI G20l es ot | mdazoles 8Q AL KNG, 24.850 ive resin

é@%e3|o%-ihprOV|ﬁg ggéﬁts. ARd™al so™ Tt JVREETRRE The
| 0Nn=1 N, ' ag of. .AL.e Layent i
BIFELCIeh TP RLLRE SPERL CadkRe BRI BV RKET, Whne  for
pRSPESERL i N2y &8s PhOBLABL A + 1 BAt ber BhReel i@ fi RO ion is
devel opnent. I n addition, the sane exaninations were
ik@bFpSeh tul Al e S PN APpPASEH ¥8rf 8SH8sist material and
conpositions of Exanple-1and 2 were stored at room
sd espeirahdre fa@t ud imNhseandohAecs bl HatrieesahliSa FRi panel
obt ai ned wi t hout causing deterioration of sensitivity
display hee®)waschoapraoliliemiidncaystal affesistapidavtiye and so on.
Ef fecti veness of the invention As nentioned above in
detail, the present invention applies a particular
sul fonyl group substituted nitrogen conpound or a
t hi adi azol e conpounds represented by the above
descri bed general fornulae (1) to (8) as an
adhesi on-i nprovi ng agent, by incorporating it into a
phot osensitive resin conposition, the photosensitive
resin conposition w thout causing pattern peeling-off
whi ch is observed upon devel opnent or etching, no

pattern col |l apse, having hi gh adhesi on property and

bei ng good in storage stability can be obtained. As a

result, by applying the photosensitive resin

conposition of the present invention,
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excel l ent effectiveness to inprove reduction of the
yield which is caused by pattern peeling-off and so
on can be obtai ned upon nanufacturing an FPD and so
on. Industrial Applicability The adhesi on-i nproving
ent. for, a Qﬁtosen3|t|ve resin conposition of the
@ggééﬁici dfi ‘can provi de the phot osensitive
resin conmposition with an excel |l ent adhesi on property
onto a 25 substrate when being incorporated into the

1Photesenghid ¥é, i\?/r@fbvﬁ—%"pgiéﬂﬁ Ol oS v\%ﬁbﬁpé@ﬁﬁ?ﬁ‘ive resin

t he photosensiti resin nposi tion erein t

adbEimb Sk 18 %&mﬁglsaggné $0rf hy1pgebapesshbét Veut & ml trogen
conposi tion of the present invention is incorporated

C adorioait t@btysapfdd Bd thelgehdragi SRRy { Bl tand) de@cribed
on in manufacturing a sem conductor device and a fl at

pavel ow dbis pd ayh { &P zslec heagpcurid quiptesensedl bgi sheayeneral
device and so on. 26 What is clainmed is; 1 An
adhzsnwlee | (6r & §)adestribedabehovosensitive resin
conposition conprising a sulfonyl group- substituted
nitrogen conpound represented by the general fornulae

(1) to (5) descrlﬁbd w or a thiadiazol e conmpound

represented by,ith _gg raly, formula 6) to (8)
descri bed belg§r XAA 0 (1) (3ﬂgrein R1

represents a hydr@gen m a hydroxyl group, an
al kyl group of C, to C5, a phenyl group which may

COfWrRlre1 rS WSl £5h O QUPSdroRethtolt, R Bidvoxd’l group, an

hal ogen atom an am no
alkyl group of C; to Cs, a phenyl group which may contain
substituted groups, -R**OH, -R**0OR**, a halogen atom, an amino
group, a cyano group, -R**NH,, -R?**CN or an indole group which
may contain substituted groups, R**, R*’, R** and R** each
independently represent an alkylene group or a phenylene group
which may contain substituted groups, R** represents an alkyl
group or a phenyl group which may contain substituted groups,
X represents a carbon atom or a nitrogen atom, A represents a
group of carbon atoms and/or nitrogen atoms which is required

toformwithXanaromaticheterocyclic compoundwhichmaycontain

substituted groups.)

ﬂ R?
/

Rl—S—N 2
8 e (2)

(Wherein R* represents the group or the atom defined by the above

description, R® represents an alkyl group or a phenyl group which
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group, a cyano group, -R 24 NH2, -R 25CN or an indole
group which nmay contain substituted groups, R21 , R
22 , R 24 and R 25 each independently represent an

al kyl ene group or a phenylene group which may contain

SURSY e L RS A3 LERIESRRTS A0 Ao SEOVRLGE group

group substituted gr oups,

X pepLgesents, a.carbgn atomor a nitrogen atom A

represents a =group of carbon atons and/or nitrogen
atons which is required to formwth X an aromatic
het erocycl i c conpaund whi 8h may contain substituted
groups.) 0 RS N 2) (Mh¢rein Rl represents the group

or the atom detinegl hythg—appve deggniption, R 2
represents an al kyl group|or a phenyl group which 27
may contai n substiQuted gpdups and R3 represents a
nitroso group or an amno group.) R4 O R -S-N=S=0 (3

1 ORS_ (W i h
) SR B By~ EREBGVE CHRTLPT TR  RASAAReRETEERR 220V
' A l; Kyl
o SRR o oyt DE s Ty erPeloRtey SRR gncatiyl
4 [ h :
((:ie%¥(lr)1u dvég’;raﬂ% T %ngﬁﬁﬁewh§cfl Iﬁagrlg’é'psﬁsttl%t%tdqm

(4)

(Wherein R' represents the group or the atom defined by the above
description, and R® represents a naphthyl group or a phenyl group

or a thiophene group which may be substituted.)

R'—S—0—N— —C (5)

‘(Wherein R’ represents the group or the atom defined by the above
description, R’ and R® each independently represent a phenyl
group, a heterocaryl group, an alkoxycarbonyl group, a
phenoxycarbonyl group or a cyano group which may be substituted,
R’ and R*® each independently represent a hydrogen atom, a halogen
atom, an alkyl group of C; to Cg, an alkoxy group of C; to Cg,
a haloalkyl group of C; to C4, a cyano group, a nitro group,
an amino group, a substituted amino group, an alkoxycarbonyl

group, a phenoxycarbonyl group, a phenyl group or an alkylthio
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description, and R6 represents a naphthyl group or a

phenyl group or a thiophene group which may be
substituted.) RO RIO Fo I"LOCC"' 11 M RS ON C

11 0 (5) (Wherein Rl represents the group or the atom
defined by the above description, R7 and R8 each

i ngEPBRdENEPY K eprESORT aafr%%med ¥RABY PRNAdREr JarSATresents

group,. an al koxycar bonyl group, a phenoxycarbonyl ,
or BRI BE TS GFBUR WHih L e BE ehSe | (e, Hetigpocyelic
and.R10 each independently_represent a hydrogen ato .
TS geiBEhe S B RaRs T 5 RSt erh e s WA B g ired
01 0P 0fm (ot 9or 1 Tetlea! b 0r OB 1 Chdrf? Por 1.
cyano group, a nitfo group, ~an-am no group, a

substituted am no group, an al koxycarbonyl group, a
phenoxycar bonyl grogpl. a phenyl group or an al kylthio

28 group, R9 and R10 condensed ring by

bondi ng, Y represents aph atoN,or atons Zup which is
required to forma heter cycky five nme rs or six
menbers ring or carbgn which is required to

form carbon six menRérs ring, and mrepresents 0 or
1.) RI1I1 NS R12 N R11 NN

Rl

N\

j}q (7)
R S

(Wherein R and R'? each independently represent a hydrogen atom,
a halogen atom, a sulfide group, an amino group, a sulfoneamide
group, an alkyl group, a perfluoroalkyl group, a phenyl group
which may contain substituted groups or a group forming a
condensed ring by bonding R and R'?, which is substituted by

a nitro group or an amino group.)

R13

(8)

(WhereiI1R13and_R”’each.independently'represent an alkyl group
of C; to Cs, a thiol group, an alkylmercapto group, a sulfonyl

group, an amide group, an amino group, a sulfoneamide group,
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R12/ S (6) (7) (Wierein R' and R 2 each independently
represent a hydrogen atom a halogen atom a sulfide
group, an am no group, a sulfoneam de group, an al kyl
group, a perfluoroal kyl group, a phenyl group mhich

ot %???g?%ﬁégitg%‘sﬁ% PR R anp Rt Sffpcnerete.§
b t t
28y neral o eSSk R M {radlRfBkne] riBbc e o

a%ﬂ%e@ﬁ—s@l%%‘ie Pésﬁ'} a&ﬁi %h@‘f&@ér%l@fz%ipacéardlng to claim

mer capt o group, a su group, an am de

9rPURshede 1AM AE ﬂ&@&&e@sﬁw@&%%%deoﬂﬁs@ypu@ Rprises at
acetyl am no group or a fluorinated al ky group.) 2.

Thies 80t eensidd g IESid SEMmas)t |ﬁb@%s&'1‘ﬁ&t@ﬁ nitrogen

al kal i -sol ubl'e resin and a photosensitizer according

t canpiund kepnbeeptadtbye fHOtReRISlt fvemti®sén(1) to (5) or a

conmposition conprises at |east one species of a

s uilfienijla zgleupospbshd t ek st &y thongpenswhl formulae (6)

represented by the general fornulae (1) to (5) or a

t Hicaadi®zol e conpound represented by the genera

formulae (6) to (8). 3. The photosensitive resin

3 conpbsi Ph@hoa%w@ﬂfﬁg nes i gompesitiperageridigng to claim 2,

al kali-soluble_resin is a_novol ak resin and the

tWﬁQ§$€ﬁSFF@ZéﬂkﬁélaSE%HB%%nﬁe%%ﬁn%ﬁrﬁrﬁ?W?L%& k&Fén and the

dl%%lde

otose l‘élzer 1sacompoundcontainingaquinonediazide group.
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