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30 in general, if the light absorber is added to the photoresist, undesirable problems may arise. For
- example, photoresist drastically loses its sensitivity and productivity of the semiconductors is decreased.
' The photoresist layer is usually. formed by applying the photoresist composition containing a solvent on
- a wafer and prebaking the. wafer with the applied photoresist composition to' evaporate off the solvent.
However, some light absorbers may precipitate during storage of the photoresist composition, or sublimate
86 during prebaking so that a concentration of the light absorber in the photoresist layer formed on the wafer
may be lowered, which lead to unsatisfactory results or variation of quality of the produced semiconductors.

To solve these problems, phenylazobenzene derivatives are. proposed in Japanese Patent Kokai (Laid-
open) Publication Nos. 368358/1980 and 174941/1983. But, the use of such derivatives creates some
problems. For example, the phenylazobenzene derivatives should be used in a large amount in order to

40 obtain sufficient absorption at desired wavelength, especially when the prebaking temperature is raised, or
such derivatives have inferior anti-sublimation, a broad absorption range, low absorbing performance and
undesirable absorption at certain wavelength. Japanese Patent Kokai Publication No. 93445/1986 discloses
a photoresist: composition comprising, as a light absorber, a -certain styryl compound. Although the
disclosed styryl compound can solve the problems associated with the prebaking, it greatly decreases the
* 45 sensitivity of the photoresist.

An object of the present invention is to provide a novel styryl compound which is useful as a light
absorber in the photoresist composition suitable for mlcro-llthography

Another object of the present invention is to provide a process for preparing the novel styryl compound.

A further object of the present invention is to provide a light absorber which does not sublimate during

60 prebaking of a photoresist composition applied on a substrate or does not precipitate during storage of the
composition and has good compatibility with a photoresist.

A yet another object of the present invention is to provide a photoresist composition suitable for forming
fine patterns havmg high resolution on a substrate having high reflectance without causing any halation or
notching.

. 56 A yet further object or the present invention is to provide a photoresist composition which is stable
against the prebaking of the substrate and suffers from less deterioration of sensitivity caused by the
addition of the light absotber.
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Ry and Rs are each an alkyl group; Rs, Ry, Re and Rs are the same or. different and a hydrogen atom, an
. optionally substituted lower alkyl or phenyl group; n is a number of 2 to 15; and a and b are the same or
45 different and a number of 1 to 2.
' According to the second aspect of the present invention there is provided a process for preparing the
compound of the general formula (1) or (If), which comprises reacting a compound of the general formula:
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“As the result of the extensive study, it has been found that the styryl
“conpound of the following formula (1) or (I1). acconplishes -the above

“obj ects and sol ves the probl ens ERGG2®EBII th the prior arts. The present
~invehtion has been conpl eted based on this finding. According to the first
.aspect of the present invention, there is provided a conpound of the
general % formula: [err] 10 15 wherein [err] and [err] are the sane or
~different and a hydrogen atom an optionally substituted al kyl group, an
optionally substit ay ﬁg gro or an optionally substituted aral kyl
.group or [errloao@ @6 together with édf;f) ni trogen
:atomto whi ch t hey )n i ing may include at |¢€ one hetero
atomin addition to Baid nitfogen atpm J[err] is -OH, [err] or [err]; X and
.Y are the sane or different and are -CN, [err] 30

[ err] 35w9§reli4 Qh [ rJn]:l n%@s%réheﬂl@@a%gn@ﬁ |§ld@dﬂs af %Rﬂs)a[ ﬁfhcho oun@'afjthger r]
are thg iRl fBfm ferent and a hydrogen atom an optionally SUBSti t ut ed

-l ower al kyl or phenyl group; n |s a nunber of 2 to 15; and a and b are the
-sang_.or 45 different and a nunber of 1 to 2. According to the second:aspect
:of the present g nvention there is provided a process for preparing the
".conpound of theﬁyr}gral formula (1) or (11), which conpri ses reacting a
_conpound of the/gerferal formula: [err] 50 4  EP 0 323 631 (¥

wherein X and Y are same as defined above.
According to the third aspect of the present invention, there is provided a photoresist composition which
20 comprises the compound of the general formula (1) or (il).
In the general formulae (I) and (ll), preferably, each of R1 and Rz is a hydrogen atom or an alkyl,
alkenyl or aralkyl group which has up to 10 carbon atoms, particularly up to 8 carbon atoms and may
optionally has at least one substituent. Examples of the substituent are -OH, ~CN,

25

"C-OH ’

30
-S0zH, -NHSOzH,

0
!
. 35 "C"ORl 4

(in which Ri4 is a lower alkyl group) or a halogen atom such as fluorine, chlorine, bromine or iodine. Among
the substituents, -OH and -CN are preferable. '
40 Each of Ry and Rs is preferably a C1-Cs alkyl group. n is preferably a number of 3 to 9.
Each of X and Y is preferably -CN,
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.or [err] wherein [err] and n are sane as defined above; and Ris [err] or
~[err] with a conpound of the 10 general fornula: [err] (V) wherein X and
"%y are sane ,as defined above. AcEPro323@3t®1the third aspect of the present
~invenhtion, there is provided a photoresist conposition which 20 conprises
-the conpound of the general formula (1) or (Il). In the general fornulae
(1) anoragticylarly -GN arder abl y, each of [err] and [err] is a hydrogen atom or an
- alkyl, al kenyl or aral kyl group-which has up to 10 carbon atons,
particularly up to 8 carbon atonms aand may optionally has at | east one
substituent. Exanples of the substituent are -OH, -CN, 25 [err] 30 35 (in
which R14 is a | ower al kyl group)_ - hal ogen at om such as fluori ne,
chlorine, bromne or iodine. Among theSsubstituents, -OH and -CN are
“preferable. 40 Each of [err] and [err] is preferably a [err] alkyl

group. n ife g&ﬁgoﬁﬁo%&i Yhaft d&gﬁm&kd% 3 dofensatidn®felctifd. oftRNGmpodnd @ GhtE tRP! Y

- ON, d efombodha (Ahd A compountFill) thay B8 pRoparedPby a condensation reaction of the compound (V)
o "~ with the compound (V). _
A The condensation reaction may be carried out in an inert organic solvent. Examples of the inert organic

solvents are ethanol, n-propanol, toluene, chlorobenzens, chloroform, dimethyiformamide, N-methyl-
pyrolidone, dimethylsulfoxide, sulfolane, acetonitrile, acetic anhydride and mixtures thereof.
15 The compound (lll) is mixed with the compound (IV) in the inert organic solvent. Then, a catalyst is
added to the mixture. The catalyst is preferably an organic base such as, piperidine, pyridine, triethylamine
and a mixture of piperidine and glacial acetic acid. The reaction mixture is kept at a temperature of from 0
to 100°C, preferably from 20 to 80°C, for 0.5 to 20 hours, preferably for 1 to 10 hours to proceed the
condensation reaction. Then, the solvent is removed from the reaction mixture to leave a crude cake of the
.1 compound of the formula (f) or (Il). The crude cake can be purified by a conventional method, for example,
N recrystallization from an adequate solvent such as those used in the condensation reaction. When the
compound {l) or (ll) contains the hydroxyl group as the substituent in R' or R2 or when R2 is the hydroxyl
group, the hydroxyl group can be derived through hydrolysis of a corresponding hydrolyzable group.
The compound of the formula (1) or (II) is added to a photoresist to prepare the photoresist composition
25 of the present invention. Any conventional positive or negative photoresist can be used according to the
present invention. A photoresist which comprises a novolak resin and a naphthoquinone diazide compound
is preferably used. The novolak resin is obtained through the addition condensation reaction of a phenol:
- compound with formaldehyde.
. Also, a photoresist which comprises a cresol novolak resin and an-ester of polyhydroxybenzophenone
.80 .with naphthoquinone-1,2-diazide sulfonic acid is preferably used. The creso! novolak resin can be prepared
' by a reaction of meta-cresol and/or para-cresol with formalin, or a reaction of meta-cresol, para-cresol and
3,5-xylenol with formalin. Examples of the polyhydroxybenzophenone are 2,34-trihydroxybenzophenone
2,3'44'-tetrahydroxybenzophenone, 2,2', 4,4 tetrahydroxybenzophenone, 2,3,3' 4-tetrahydroxyben-
X . zophenone, 2,2',3,4,5-pentahydroxybenzophenone, 2,3,3',4,5-pentahydroxybenzophenone, 2,3,3'.4,4'-pen-
- 36 tahydroxybenzophenone, 2,2 3,4 4'-pentahydroxybenzophenone  and  2,2',3,3'.4-pentahydroxyben-
~ zophenone. . :
Among the compounds of the formula (l) or (li), those having absorption in a wavelength range not
longer than 550 nm, particularly between 350 to 400 nm are preferably used in the photoresist composition.
O Preferred examples of the compounds (I) which are suitable as the light absorber in the photoresist
70 composition according to the present invention are as follows. These examples will not limit the scope of
the present invention.
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sparticularly -CN and [err] The conpound (1) may be prepared by a
scondensation reaction of the conmpound (I1l) with the 10 conpound (V) and
‘the conpound (I1) may be prepar ecERg 323 63IrBEnsati on reaction of the
.compound (1V) with the compound (V). The condensation reaction may be
carried out in an inert organi ¢ solvent. Exanples of the inert organic

solvents are et n- pr opanol t ol uene, chl orobenzene, chl oroform
di-met hyl f or mam %Lﬁ zﬂq’QH)ne, di et hyl sul f oxi de, sul f ol ane,
acetonitrile, 0] and ni xtures thereof. 15 Thegyconpound

(k1) is mxed W h t he rrpounba(g\/) in the inert organic solvent. Then,
~catal yt is added to the"m xture. The catalyst is preferably an organic
‘base such as, d| ne yri g %{40 triethylamne and a m xture of

-pi_peri di ne and g @F49%8The reaction nmixture is kept at a
tenperature of mOt@ herablyfromZOto 80 C, £8) 0.5 to 20
‘hours,,,preferably for 1ggo 10 hé‘w4 to proceed the condensation reaction.
‘Then, the solvent is renoved fromthe reaction m xture to | eave a crude
cake of the conl€ynd of Mcgg&a (1) or (Il). The crude cake can be
purﬁl ed by a co y@ﬂCH @ hod? for exanple, recrystalli zﬁ on from an
adequat e. sol venCsuch as OS&%E d in the condensation reac When t he
conpousd (1) or (II) co®Bai ns the hydroxyl group as the substltuent in

[err] or [err] en [err] is the hydroxyl group, the hydroxyl group can
be derived thr i S/ H@O&orrespondl ng hydrol yzabl e group. The
‘conpound of th (II) is added to a photoresi gtsyo prepare
the phot oresi st conp03| on 2449 t he present invention. Any conventl onal

- positi®e or negative phot or esi st can be used according to the present
“invention. A phgs.oresist_whi cha i ses a novol ak resin and a

~napht hoqui none dl\@; cﬂgfﬂrs&{)r ef erably used. The novolak resin is
.obt ai ned t hr ougic/ he a I O\ @ Wsatl on reaction of a phd®l conpound
with formal dehyde. A s@ga phot‘or3e5| st which conprises a cresol novol ak
resin and an ester of pol yhydr oxybenzophenone 30 with

“napht hoqui none- 1, 2-di azi de sul fogig_acid is preferably used. The cresol
novol ak resin can be pr_epared by 5 Peaction of meta-cresol and/or
para-cresol w M\f or rral "HLon of neta-cresol, para-cresol and
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:zophenone.
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“EP 0 323 631 Bl [err] The anpunt of the conpound (I) to be added to the
‘phot oresi st conposition is fromO0.1 to 20 % by 50 weight, preferably from
‘0:2 to 10 % by wei ght based on th&P 02823831 Bf the solid conponent in the
phot oresi st. The anount of -the conpound (I1) to be added to the photoresi st
conmpositionis from0.1 to 15 % by weight, preferably fromO0.1 to 8 % based
on the weight of the solid conponent in the photoresist. |f the amunt of
~the conpound (Igecor (11)_is SI h{er than the above lower limt, the
‘phot-oresi st 55 cdhg&gn prevent the halation sufficiently. If the
‘amount, of the- amppound oﬁ\ I Jeyexceeds the above upper KRMt, the
photoresist conpositiorpg ends t ave inferior profile or sensitivity. The
fphotoresist conposition nay optlonally contain at |east one other |ight
absor ber. NGP 0 32 msn this specification, the "lower" used in
:connection mnth OXy—group or other groups i?ZiTtended to
:mean tihat the up con ns \I:Har bon atons, preferably to 8 carbon
‘atons.. In addition to tQ% |ight "absefber in the photoresist conposition,
t heegonpounds (1) and (I1) can be used as coloring materials in dying,
sublimation th | tr er /MSnHeting, or color filters. 5 The styryl
. conmpounds of t and (1) are easily dissol ved¢pgyorganic
.sol verits such xyl en et hy el | osol ve, cycl ohexanone, cell osol ve
acetate and butyl acet These styryl conpounds has good conpatibility
‘Wi th the rubber baseNﬁhotoreS|sts aed also deep U. V. resists. Because the
styryl conpounds—go not\cs.kl:gl £ 2ﬁ4 hi gh tenperatures, a photoresist
.'conpo? j tion whi Nigev| S€ES cg (1) or (11) can b&2$)e-baked at
hi ghst'enper at unes/to nenove phe solvé 4 onpletely so that the 10 wuniform
‘photoresi st |ayer cangbe fornmed on the substrate. In addition, since the
.phot or esi st conposition according to the present invention has good
-anti hal ation eNCQct fi pa}tgnggncan be formed on the substrate with good
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+.Since styryl conpounds of the present invention do not precipitate even
+after long storage, an uneven coating due to the precipitation can be
“prevented. .15 Wth the photmeszssst:mrposmlons according to the
-~ present invention t he pr.obl ens associated with the prior arts can be
.sol ved, and patterns with hi gh resol ution can be forrred on the substrate

- havi.ng hi gh netl ecta . T ent |nvent|o be illustrated nore in
det ai | W|th th\égm @ W [i-mited t hese

:exanpl es. t&/arrple /0!\} orrpo of the for a: 25 [err] 30
.was mi xed wrth 0.79 Q;:@cta u'-'hd of rrrula [err] 35

(2) Pn 20 M of ethanol Iovved by stlrrrng3for 6 hours at 22-25 C. Then

et hanol was ®{ille t too in a crude cake, which

‘was recrystai I?\ @ ég{%]dr}mﬂup purrfred @y (2.12 g) of

‘the conpound ¥# t he mul

(3) Melting point: - [err] 50 Absorbmce of t he conpound (3) in ethyl

“cellosolve acgtate: [err]: 436 nml[err] :6.53 x [err] Exanple 2 55 To a -
3)

-m x.tJJre of 2. f tain Nn Exanple 1 and 70 m of
et hanol, 6 n éyf mwas tirred for 2 (l3Qyrs at

o 55-[err]. After cool g9 do -le eGesul ting precipitate was
filtwred off to obtaln 1.35 g of a crud

Hcake The crude cake was

) recrystal | ized frgap et han '
“&Q c=CH /Cﬂs B3\, @ /N (32)

2)6 \coc,u
; . 28g
. 5 OSi(CH3}3 os;rc53)3é
NC C,H,0H HOH c
\_ /=274 4 2\ CN
=CH- N /
/ @ @Cﬂ- (33)
2 e Om \f‘~(c32)3 \en
' - oNe C,H
_ \_ _§::>_ /285
_ CH N 34)
g,Ne/ \c.5 - (
0 ' :
NC C,He: C,H
\_ 285 Colg CN
o /-cn- v M- ca=’ 135)
R : NC \(Caz)s / \CN
ococn OCOCH,
- NC CE, CH CN
% >‘CH N/ 3 3> cn=/ : (36)
NC N\(CHy), \eN
OH _
NC CaH
\ / 255
=CH
4 ne/ \czns (37)
OCOCH,

_ The amount of the compound (I) to be added to the photoresist composition is from 0.1 to 20 % by
s0 weight, preferably from 0.2 to 10 % by weight based on the weight of the solid component in the
photoresist.
The amount of the compound (ll) to be added to the photoresist composition is from 0.1 to 15 % by
weight, preferably from 0.1 to' 8 % based on the weight of the solid component in the photoresist.
If the amount of the compound (I). or (i) is smaller than the above lower lmit, the photoresist
§6 composition cannot prevent the halation sufficiently. If the amount of the compound (I) or (il) exceeds the
above upper limit, the photoresist composition tends to have inferior profile or sensitivity.
The photoresist composition may optionally contain at least one other light absorber.

10



211 EP 0 323 631 Bl to obtain a purified cake (1.35 g) of the conpound of
s the formula (4): [err] Melting point: 235-236 * C 10 Absor bance of the
rconpound (4) in ethyl cellosol veER©e323t31 Biierr]: 421 nm[err] :5.01 x [err]
" Exanmples 3-12 15 In a simlar manner to that described in Exanples 1 and 2,
~conmpounds shown In Table 1 were prepared. 25 30 35 40 46 50 55 12 EP0323

"631 B1 Tablndhig spegification, dhe; | " q,iprcgpnection with the alkyl or alkoxy group or oth@yEGroURE) if
' a'bs or bi rjg}ended to mean that the group contains 1 to 10 carbon atoms, preferably 1 to 8 carbon atoms.

in-addition to the light absorber in the photoresist composition, the compounds (f) and (ll) can be used
as coloring materials in dying, sublimation thermal transfer printing, or color filters.

5 The styryl compounds of the formulae (l) and (ll} are easily dissolved in organic solvents such as
xylene, ethyl cellosolve, cyclohexanone, cellosolve acetate and buty! acetate. These styryl compounds has
good compatibility with the rubber base photoresists and also deep U.V. resists. Because the styryl
compounds do not sublimate even- at high temperatures, a photoresist composition which comprises the
compounds (I) or (ll) can be pre-baked at high temperatures to remove the solvent completely so that the

10 uniform photoresist layer can be formed on the substrate. In addition, since the photoresist composition

"~ according to the present invention has good antihalation effect, fine patterns can be formed on the substrate
N with good reproducibility. : )
: Since styryl compounds of the present invention do not precipitate even after long storage, an uneven
. coating due to the precipitation can be prevented. _ '
15 With the photoresist compositions according to the present invention, the problems associated with the
.prior. arts can be solved, and patterns with high resolution can be formed on the substrate having high
reflectance. :
The present invention will be illustrated more in detail with the following examples, but it is not fimited
- to these examples. : :

.20 .
s Example 1
2.36 Grams of a compound of the formula:
25
OHC N(C,Hg), (1)
OCOCH,
30
was mixed with 0.79 g of a compound of the formula:
NC
% nc/ (2)

_ in 20 mi of ethanol followed by stirring for 6 hours at 22-25°C. .
U Then ethanol was distilled off from the mixture to obtain a crude cake, which was recrystallised from
~ 40 ethanol to obtain a purified cake (2.12 g) of the compound of the formula:

Nc\c=cn N(C |
(C2Hg) 5 (3)

OCOCH4

45 NC/

Melting point: 106-107°C

50 Absorbance of the compound (3) in ethyl celiosolve acetate:
Amax 436 Nm
€:6.53 x 10¢

Example 2
55
To a mixture of 2.00 g of the compound (3) obtained -in Example 1 and 70 ml of ethanol, 6 ml of conc.
HCl aq was added and stirred for 2 hours at 55-60°C. After cooling down to 20-22°C, the resulting
precipitate was filtered off to obtain 1.35 g of a crude cake. The crude cake was recrystallized from ethanol

11



};Nof SR ' wavel ength (nm) in 5
ethyl cellosolve acetate 3 [err]

+439 10 4 _[erf] EP 0 323 831 Bt 398 5 [err]
424 20 6 [err] o 423 7 [err]
415 30 8 [err] ' 433 9 Jerr]
435 10% ({b@p\ra] purified cake (1.35 g) of the compound of the formula (4): 419 11 [err]
420 45 [err] . 420 12
[err] NCy 430 Exanpl es 13 and 14

and Conpar at i ve'gpd ng_2 Phot oresist conpositions were prepared by
addi%g each duﬁ'co nd‘gﬁganzin Table 2 to a positive pﬁﬁ?oresist PF- 6200
-(manuf actured by S@& t ono Chem cal Conpany, Limted; a solid content of
31.0 % by weight), which conprises a novolak resin (Mv = 12,000) prepared
~mai nly fngRago6imesiloagird at | east one 13 EP 0 323 631 Bl conpound havi'ng
0- qUb NONExLElrisbALEIS tHdf BMBSUNd (A oB8Isoldf acideh dye conpound added was 0.68 %
by wei ghty Da®g@dmon the solid amount in the positive photoresist. Each of
'thgﬁphotqnesishmconpositions was coated on a 4 inch square silicon wafer
" with an alumnumfilm
Examples 3-12
16
In a similar manner to that described in Examples 1 and 2, compounds shown in Table 1 were
prepared.

25

30

L

56

12



‘on its surface by neans of a spinner so as to forma resist filmof 1.80

J[err]

I n thickngess.

Subsequently, the 5

silicon wafer was baked for

1

‘mnute on a hot plate kept at [erERo3aneseBposed to |ight through a test
reti cule while varying the exposure val ue stepwi se by neans of a reduced

proj ection exposing apparatus (N con NSR-1 505G .

‘respectively

Rel ati ve
sensitivity
0.5-0.46
"0.5-0.6

1. 0w

1.9
.patterns w
i nvent'§ on.
wi dth was 0O
‘side surfac
‘phot or esi st
anti hal'atio
t hé—gane pr

"The gl ass w

[err], and

26

30

8B

45

- 50

Ther eafter,

the silicon

Waf er “was demgkoped by a static paddle nethod for 60 seconds at 23 Cin a
‘5~: &3 any,
avé nT?B?°F | tjs are
able 2. In Conparative Exanp c g % cﬂg fifscl osed in
Kokai Publication Nos. wer e used,
3raﬁmﬁ(%4g9)z [err] 4 :
1. OmExaane NCQ\ 25 14 [err]
é‘cgo -Conparattve—3S6— Exampte Ferri
4 2c lyg Exanpl e [e :
Ndh/7§;gg§22ﬁ ﬁd@?stood fron1tWe'resu?ts in Tabl e 2,
E h hgg% senS|KmMity were formed in E)anples of the prlesent
T Patter ¢ be-resorved siarpty evermrwrgn the |ine
85[err] % @ Mglﬁc‘gﬂsed with the reflegied Iighti on the
s of p: =£érns : uﬂqﬁllThe above fesults indicate fthat the
conpo, {{¥s)present inventign inpart excell ent
n eff The sane conposi tions werejcoated on a glasls wafer in
hcedures as in . c hafer described above. 46
af er| was ﬁﬁebak or 30 mnutes in @ convection oveny kept at
1 he agsgr&ﬁnc N(CaHg) 423
OCOCH,
. NC\
N(C,H,OH 415
i <:3>ch/ (C2840H)
!
NC CoHe C,H
8 \ucr <::}N/ 2°s :25\N~‘I.»1u= 433
ne/~ Ncr,) g
NC CH, CH :
9 >=cn (\ 3 3\u—<::?»cn- 435
NC (cuz);,/
NC CoBe C,B, CN
\ N 25 T2\ /7
10 =CH- CH= 419
- ne/ §Z:>‘ ‘\(cnz)s,/’ \cn
' NG cn cH CN
11 \-cn \\ 3 7 cias! 420
ne/ (CH,) 5/ \en
NC
\_ YRR
2 | cn-@ N__ 0. 430
OH

Examples 13 and 14 and Comparative Examples 1 and 2

Photoresist compositions were prepared by adding each dye compound shown in Table 2 to a positive

photoresist PF-6200 (manufactured by Sumitomo Chemical Company, Limited; a solid content of 31.0 % by
weight), which comprises a novolek resin (Mw = 12 ,000) prepared mainly from m-cresol and at least one

13



v ratio at 436 nmwas neasured with an UV-visible spectrum nmeter (conparison
- with that before prebaking). The effect of deconposition of the sensitizer
~was negl ected. The results showP 823831tBke absor bance rati o was about one
" (1), which indicates that the photoresi st corrpositions of the present
“invention are excellent in antisublimtion. A silicon wafer was

expos e%’WPH"'I"H@V'%%"'mgodaﬁé';%ﬂgg?é’?g;&%ﬁ:ﬂw es%@a cpgpoundh a‘i'ﬂeﬂ #2068 e by

: ' t t t

R R R el ey 1 SR it 20 "@efaﬁe
rage

?
: fa m S uantly
s ey o %% i .@?”% = e
._a etlcu 9& 0 ja‘(g ure v£l Wis é éu &atu €
cont r afNfonty E SSAnes 1 Vel 3 de*’g #"
i nsuf f tCéaee S i (mam s alC il
: Exanml geahs of anPdlomntic eVéispink A r@dﬂl ré‘éﬂnﬂr\bﬁl ﬁfble he sane procedures
as i EXaoMBardide JEQ(arﬁﬁé‘seﬁ)tanB h@td £ QlisCI9$58 Ol NfApdhbsel PRterit Qfoﬂ&i' Rublicatidn€Nés] 10
" Was | USg3i45/108P artiC3T5621976 Wors GHIB, véWpown in Table 2. The pattern with high
’sem§|t|V|ty was fornmed. The pattern could be resolved sharply and no

- notching caused with the reflected light on the side 15 surface of the
_pat t er #@BABs2f ound. The photoresi st conposition in this Exanple is also
~excetlent in antisublimtion. | nspect ion on dep05| ts remained between the
- patterf red [ l—d[ f~orrre—6 20—+ styryl

- corrpouH%ﬁ?ﬁ‘?ﬁe gererawlg%# r‘?&l & gelat:.ve Kbsorbance

sensitivity | ratio

‘ Example Nc\
U 13 - /C=CH-@-N(-C2H5)2 0.5-0.6 1.0
OCOCH,
| Example NGy '
Ne/ </ :> 28s5) 2
OH
Comparative LN |
_ Example c-ca-@-n (CoH : 1.0 0.
80 1 NC/ 2fs)2 ' i

Comparative
Exax;ple @-N=N—@—N(CH3 )2 1.9 0.75

35.

As understood from the results in Table 2, patterns with high sensutuvuty were formed in Examples of the
present invention.

The pattern could be resoived sharply even when the line width was 0.8 um. No notching caused with
the reflected light on the side surfaces of patterns was found. The above resulis indicate that the photoresist
compositions of the present invention impart excellent antihalation effect.

The same compositions were coated on a glass wafor in the same procedures as in case of the
aluminum wafer described above.

46 . The glass wafer was prebaked for 30 minutes in a convection oven kept at 120°C, and the absorbance
ratio at 436 nm was measured with an UV-visible spectrum meter (comparison with that before prebaking).
The effect of decomposition of tho sensitizer was neglected. The results showed that the absorbance ratio
was about one (1), which indicates that the photoresist compositions of the present invention are excellent
in antisublimation.

s0 - A silicon wafer was exposed in the same way as above and after-baked for 30 minutes in a convection
oven kept at 90 °C. After 4 days storage at room temperature, the silicon wafer was developed.

Inspection on deposits remained between patterns revealed that no precipitation was found.
After 6 months storage at 23 ° C, no light absorber precipitated in the resist composition.
On the contrary, the photoresist compositions of Comparative Examples had insufficient sensitivity and

55 anti-sublimation. .

P o
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2 [err] 26 or 30 wherein [err] and [err] are the sane or different and a

< hydrogen atom _an optionally substituted al kyl group, an optionally
“substituted al kenyl group or an EPwi32388t B1substituted aral kyl group or
[err] and [err] may form-a ring together with the nitrogen-atomto which
-they are bonded, which ring may include at 40 | east one hetero atomin
addltloﬂﬂﬂbmgﬁid nitrogen atom [err] |s -CH, [err] or [err]; X and Y are
-the same or dlfferent and are -

‘[err] 50 of PS@’ ; '3%T’!eﬁ"!“]‘"“&‘r‘ﬁéa"’éz%H‘ea?ﬁ“%P'R‘ff’P“'&‘rﬁd?)E"af'@PF}3"4°"°%PM5""[ err]
“are the BHFATPE GT* BFY%  and a hydrogen atom 15 Exanpl e 15 A pattern
~was f8rnmed on an al uni num waf er by the same procedures as in Exanples 13-14

:except that thgcgonpo of g nula 5 [err] 10 was used in place of
‘the conpounds sh 3 i £ hi gh sensitivity was

“fornmed. The patcérn c @£§ v;ed @n@cﬁg no not chit#Ptaused with
the rgflected Iight opcdbe,side 48 surfa patterns was found. The

" phot oresi st conposition in3this Exanple is a éb excellent in
-tannvsubllnatlon | nspection on deposits
o was used in place of the compounds shown in Table 2. The pattern with high sensitivity was formed.
The pattern could be resolved sharply and no notching caused with the reflected light on the side
15 surface of the patterns was found.
The photoresist composmon in this Example is also excellont in antisublimation. Inspechon on depos:ts
remained between the patterns revealed that no precipitation was found.

- Clalms

N
T 1. A styryl compound of the general formula:

| . . .
\ !
C=CH
% v/ <§§> \g, (1)

R3.

Ry R X
cn@ < N (0)-ca=c’ (1I)
(caz)n/ A \y

36 _ 3

or

wherein Ry and Rz are the same or different and a hydrogen atom, an optionally substituted alkyl

group, an optionally substituted alkenyl group or an optionally substituted aralkyl group or Ry and R:

may form a ring together with the nitrogen atom to which they are bonded, which ring may include at
40 least one hetero atom in addition to said niirogen atom; Ra is -OH, -OCORs or OSi(Rs)s; X and Y are

the same or different and are

-CN, -COOR,, -CONRg Ry,

45 N ' (Rg)
aSOIECCA
N

50
or

- (Rg)
§5 -cnz—@nog b :

R« and Rs are each an alkyl group; Rs, Ry, Rs and Rs are the same or different and a hydrogen atom, .

15



remai ned between the patterns reveal ed that no précipitation was found.

Clains 20 1. A styryl conpound of the general fornula: 25

Cert] o 30 35 wher et [otr] andesayss st e sane or a1 RBTIIANRIIN
hydrogen atom an optionally substituted alkyl group, an opt1 orfal y
substituted al kenyl group or an optionally substituted aral kyl group or
[err] armdanipdrt5] nay forma ring together with the nitrogen atomto which
tggy are qgﬂg;gdvmﬁlcgbrlng may |€$I%F%§9t 40 Ieas%?owﬁ angro %§ﬁg1|n
addi tion thp ap ffareshemancalusigunT wafer by jthe sampipropedutep apip Exarpigs &APN%r e
t he samdheompeund gtthformyldy are - CN, []err] 0 50 or EE k

[err]® [err] and [err] are each an al kyl group; [err] and [err] are the
same or differgat and a hydreﬂ ton1 15 an - optlonally substituted

| ower al kyl or pheay ﬁ 8f _2% 15; and a_and b are the
same or differgal an { $&ocess for pR8Paring a
styry} conpound of t g@ﬁera %ula (r1) as clainmed in claim1,
whi ch’’5 conpri ses react?ng a conpound o? éﬁé general formula: 10 or

was used in place of the compounds shown in Table 2. The pattern with high sensitivity was formed.
The pattern could be resolved sharply and no notching caused with the reflected light on the side
15 surface of the patterns was found.
The photoresist composition in this Example is also excellent in antisublimation. Inspection on deposits
remained between the patterns revealed that no precipitation was found.

- Claims

“4 20 .
' 1. A styryl compound of the general formula:

25 v/ \Rz (1)

or
30

X R, R

\ 1

/c=cn-@- < Ny @-ca— | (1)
Y (caz)n

wherein R, and Rz are the same or different and a hydrogen atom, an optionally substituted alky!
group, an optionally substituted alkenyl group or an optionally substituted aralkyl group or Ry and Rz
C may form a ring together with the nitrogen atom to which they are bonded, which ring may include at
T a0 least one hetero atom in addition to said nitrogen atom; Rs is -OH, -OCORs or OSi{Rs)s;: X and Y are
the same or different and are ’
-CN, -COOR;, -CONRg Rz,

35

50
or

| (Rg)
55 -Cﬂz@uog b :

Rs and Rs are sach an alkyl group; Rs, Ry, Rs and Rs are the same or different and a hydrogen atom,

15



.sind und em Was erstoffato el nen

» -

:-.3'_15 [err]

‘.M wherejn [err] and n are same as defined in claim1 and Emmul Ilmt I, .
“{err] with.a conpound of the geBRe0a2363irBula: [err]- 25 whe :
“san€ as defined in claim1. 30 3. A photoresist conposition Whl ch corrprl ses

the conpound of the general forrmula (1) or (11) as clained in claim1.

. Pat ent ans{9rarficoplly sybsti ‘°d3? !‘Y'\?éP'Eﬁ“Y\‘cRR\’Q rigra wbgert@itndp wdefed b g te -/ Ry
oyl same °M‘¢?1°"F@"4‘H‘” °BHE’r2 wobei und R2 gl eich oder verschl eden

_ J erten

Al Ky] r ButA PraseRs % BRI YLgepgoit g 0 f'faﬁ?@ﬁ*a&f %Z‘ﬁﬁ piaired BB L

;"_..gege%enen alp'l"ss?srea P EQmRerde ﬂrgglekil %% bedeuten oder R und R2 zusamren
-mt dem Stickstoffatom an das sie gebunden sind, einen R ng bilden, wobei

-der Ring m ndesten teroatom zusitzlich zu dem Sti ckstoffatom
- unf assen kann W-@- G uppe, einen - OCORN- oder OSI(fﬁ §- Rest
hu

darspellt; X: Bgl Bl Frrrrl g 11111
1211211 Is | und Y 8l.oich oder ver schi eden sind und die Reste -CN, -COOR4,
-CNR" R7 0 H _ oder 10
5 /Ry R :
1 2\ :
@' \(ca,), A <@' (IV)
R R
- wherein Ry, Rz and n are same as defined in cleim 1 and R is -OCORs or -OSi(Rs)s with a compound
of the general formula:
_ : .
2 \ecg

Y/ | | A2

wherein X and Y are same as defined in claim 1.
30
3. A photoresist composition which comprises the compound of the general formula (f) or () as claimed in
claim 1.

o Patentanspriiche
s -
1. Styryl-Verbindung der aligemeinen Formel:

N\ X R
d \C=CE N/ 1 (I)
¥/ “r,
Ry
45 oder

X R, R
S \eecr _@_ e Sk AW _@_cggc (I1)
0 | v/ \(csz) / \y

R,

wobei Ry und Rz gleich oder verschieden sind und ein Wasserstoffatom, einen gegebenenfalls
55 substituierten Alkylrest, einen gegebenenfalls substituierten Alkenylrest oder einen gegebenenfalls
substituierten Aralkylrest bedeuten oder R; und Rz zusammen mit dem Stickstoffatom, an das sie
gebunden sind, einen Ring bilden, wobei der Ring mindestens ein Heteroatom zus#izlich zu dem
Stickstoffatom umfassen kann; Rs eine -OH-Gruppe, einen -OCORs- oder -OSi(Rs)s-Rest darstelit; X

16



* %

f:; bedeuten; RN und Rs jeweils einen Alkylrest darstellen; Rs, RY -
- gleich odor verschieden sind und ein Wasserstoffatom ei Eum Hw H s
“isubstitui erten Niederal kyl rest oOEBI0 3281831 Bienyl gr uppe be il hi

imWert von 2 bis 15 ist und a und b gleich oder verschieden sind und die
- Zahl 1 oder 2 bedeuten. 2. Verfahren zur Herstellun e| ner Styryl verbi ndung
der all gen’é’?%\éﬂe'ﬂb?dﬁ%‘fers("l“9deﬂa'é‘? undi e Regigc BN, ARQPR IONEs Rrunt assend” di e

~Urset zung ei ner Ver bi ndung der -al i genei nen For nel: 20 /Rl R 2 25

. oder 30 09 o FN | cg2 N CLlEO

-1V) RR 35 - Wwolge] R, R2 pn dh@aj n Anspruch 1 angegebene Bedeut ung

'if-h'abensund R ej % > f | -8 (&RN) 3- Rest bedeut e (gogbner
Ver bi ndung der iy nen Fo X 40 -@NO

YCH Y/2 in der Xgnd Y die in Anspruch 1 adgegebene ée ungzhaben 45 3.
~ Phot or esi st - Zusammenset zung, unfassend di e Verbi ndung der aligenei nen '
“Formele (1) oder (lI1) nach Anspruch 1. Revendicatlons 50 1. Conpos6 de

S styryl e depddaiteni IR uebREEWSIIR aindrbAldArest darstelleh; s 337, Re und Re gleich oder verschieden sind
( N1 R3 1¥nd ein Wasserstoffatom, sinen gegebenenfalls substituierten Niederalkylrest oder eine Phenylgruppe
bedeuten; n sine Zah! im Wert von 2 bis 15 ist; und a und b gleich oder verschieden sind und die Zahi
. 1 oder 2 bedeuten.

16

2. Verfahren zur Herstellung einer Styrylverbindung der allgemeinen Formel (1) oder (ll) nach Anspruch 1,
umfassend die Umsetzung einer Verbindung der aligemeinen Formel:

A\ R
OHC o/t (II1)
g
2
R
25
oder
. /Ry R )
' oac-@- L 2) CHO (1)
o R
35 wobei Ri, Rz und n die in Anspruch 1 angegebene Bedeutung haben und R einén -OCORs - oder -OSi-

(Rs)3-Rest bedeutet, mit einer Verbindung der aligemeinen Formel

. \/ %\

CH

in der X und Y die in Anspruch 1 angegebene Bedeutung haben.

-3 Photoresist-Zusammenéetzung, umfassend die Verbindung der allgemeinen Formel (I) oder (H) nach
Anspruch 1. .

Revendications
650 . .
1.- Composé de styryle de formule générale :

X Ry
Nz /7t |
o o/ ca@-N\RZ (1)

17



.'EP 0 323 631 Bt : | | 1111111 111111 1|_111 11111 S

>c<|)4 HY R EPRB320831 B1 dans {a}quel le RI ||_ll||||ﬂﬂ||mu{||||”| Im

~identiques ou difffirents at representent chacun un atone d' hydrogbne un

: groupe al kyl e facul tativenment substitud, un groupe alcnyle facultativenent

" substitu®¥ou un groups aral kyl e facultativenent substitu6, ou bien R et R2
pris ensenble avec |'atonme d' azote auquel ils sont |i6s peuvent former un

- cycl e qui peutg.cont eniL_au nﬁlns%un h6t~roatone en plus dudit atone

. d' azot e; R3 es\cgag é Cﬁ?e sont |dent| S ou
, RsR7-10 N ou 25 30

- diff¥drents et y/prese g
. RF et R5 sont chacun ungr roups Ryl e ,REZ R7, RB et Rs sont identiques ou
~ditférents et repr~senteht chacun un ato (o} hydrogbne un groupe al kyl e

~infdrieur facultativenent substitu6 ou un groupe phényle ; n est un nonbre

~de 25 a 13yans Bduet Milet R, SOH ioehidGRldudHRRni Yt Bh ﬁ@e}\{eﬂ%&uﬁhn S04& iy o, fn 1 OU
" 2,35 2.9rdub® aRS 1d2HfiveRle %Bs%fué% tacti¥tviimént d6bstitd B IuR ggﬁﬁtﬁr al e
(1% 0u ( Iaba)kyrsqécan&mtea,eﬁtes\mﬁs CatbieR rn, REIbHs &.su?ﬂue&wsl: raforrio oReétd ARuél I1s Bonf ONPOS 6
~de for muligs Peuldent fdker@in ycle §d-peut cOltenRau moins un hétéroatoms en plus dudit atome d'azofs; | | | )

" ou 45 RR Hebt -0aCHRORNKCOSI(RsSsl ; W) ot ¥@ont identiques ou différents et représentent chacun

"R 15 -CN, -COOR;, -CONRsRy,

o
N i (Rg)
5 <o Lare
W, N
ou
25
: (Rg)
-cnz-@nog b.

‘Re st Rs sont chacun un groupe alkyle ; Rs, Ry, Rg ot Rs sont identiques ou différents et représentent
chacun un atome d'hydrogéne, un groupe alkyle inférisur facultativement substitué ou un groupe
phényle ; n est un nombre de 2 & 15 ; et a et b sont identiques ou différents et chacun égal & 1 ou 2.

36 2. Procédé pour préparer un composé de styryle de formule générale (I) ou (i) seldn la revendication 1,
' qui comprend la réaction d'un composé de formule générale

R .
oac-@- /72 _ (III)
\qz |

+C

R

ou

OHC-<::>F /Rl Rz\ q<§§>- S
- (CHZ) / | (IV)

e

50

dans laquelle Ry, Rz et n sont détinis comme 2 la revendication 1 et R est -OCORs ou -OSi(Rs)s avec
un composé de formule générale
55
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w

~dans laquelle Rl, R2 et n sont d~finis comme h la revendlLcatlon 1 et R est
--0OCORs ou -0Si (R5)a avec un conposd de formul e géndral e 6S *C L

M.
S x ‘CH2 dans laquelle X et Y sontER@823%st Bonme a | a rev_enﬁlmmﬂl Ull (Ml&
‘Une conposition pbotordsistante qui conprend | e conpos4 delilld I '
(I) ou (11) selon la revendication 1. 15 20 25 30 35 40 45 50 55 '19

N

CH, |
v \2

dans laquelle X et Y sont définis comme 3 la revendication 1.

10 3. Une composition pbotorésistante qui comprend le composé de formule générale (I) ou (i) selon la
L revendication 1.

.. 15

25

30

45

50
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