EP 0244 762 Bl Description The present invention relates to a positive-
working |light-sensitive mxture, in particular a photo-resist mxture,
essentially conmposed of a binder 5 and a light-sensitive conmpound. The
prepat ation of positive-working photEp exd4s 7éxtBres is known S
(US- A- 3,666,473, US A-4,115,128, US-A- 4,_1131_470 and US- A- 4, 550, 069) .
They I nvol ve essentially conbinations of "an al kal i -sol ubl e novol ak 10
resin or a polyvinylphenol wth a light-sensitive conpound, usually a
substituted o- ResEMEPEIAR| de conpound. The resins and :ight-sensitive

substances are di ssol vefhé N gresditaNi AvaALYSA! U158y b Ma XIgHeS rb-ar e
applied as a thin Jayer qr, coating tq a suifable. 15, | ayel s ort.
Al t hough the no¥oF5sk%r 3&9}%-@'%%&&9 cofM=pBRent s i tﬂééﬁlﬁﬂg redt st
m xtures are sophdte-resibstemistairksl ieszentislilynsconpesed gof- actsirndese
0- qui nonegg di azi geq conpp -Sséﬁ%iﬁ}réh@o@é%ﬁﬂd?s solution retarder. 20

e coa

I f, however, certain regions o support are exposed to actinic
radi ation, the |ight-sehaetPreprasabdond ofndosiddyesmording pPhatargsiatti on

dule L Io thﬁ | 1 1 agl efases and gt hg:msBeqluseaLg?saef,ubg cczm-im?;};pfzpmmpre
Yo! ;e than-t c i ons. . Because | sol ubiJit
dif;{é"rence, thrﬁé-i%a‘ié%‘?{”e%‘fgns %‘thhg‘?%‘rﬁ‘f -#‘&‘?@f’w sSOIS%E | iayplve

al kal i ne devel cgssenbiallyn comhimationsosofi \an r alkali+saduble maxhilak on
t he sup t. | cagses, t de pe sp_%i{_' d

W t h anpfeq chi n}és% utig%, taheggﬁ'gt%g%ggggtaﬁgé mltf%aygir glr ect%e%;:;%{tﬁ%‘é
unexposed regi FFRURPURGe sUSPEddYag#R nsBubsbitutednt o-undnpap ofdiamife .

produced on t hecGtippenid. bPhéheepifseanddaightheensieive substiaiides fare
varieus appli- gallon DU PeSSS Jran¥@ Pl frdie 2olP3819bnt % ey and
are applied as a thin layer or coating to a suitable

15 layer suppoi't.

Although the novolak or polyvinylphenol com-
ponents of these photoresist mixtures are soluble in
aqueous-alkaline solutions, the light-sensitive o-quinone
diazide compounds act on the resin as solution retarder.

20 If, however, certain regions of the coated support are
exposed to actinic radiation, the light-sensitive
compound undergoes structural transformation due to the
irradiation and the exposed regions of the coating become
more soluble than the uncoated regions. Because of this

w 25 solubility difference, the exposed regions of the photo-
resist dissolve in an alkaline developer solution so that
a positive relief image is produced on the support.
i In most cases, the exposed and developed support
is treated with an etching solution, the photoresist

30 layer protecting the unexposed regions of the support
against the etchant. _ : |

The relief image produced on the support by the
process described above is suitable for various appli-
cation purposes, for example as a mask or image, for

35 . example during the production of semiconductor components
in microelectronics.

.

. Important properties for the commercial
utili_satj.on of a photoresist are the following: light



35 exanpl e during the production of sem conductor conponents in

m croel ectronics. |nportant properties for t he conmer ci al
utilisation of a photoresist are the follow ng: |ight - 2 - sensitivity,
developrment contrast, inmage resolution and adhesion of the resist to the
support. Hgh light sensitivity is i rrportaznt for a photoresist, in
particular, if it 4+s used for appli- 5 T 4#cations in which a plurality of
exposures are necessary, for exanple in the production of nultiple inmges
in a repetitiveepsdtdvity, idevedopment wormtrdstghtinexye noesdlebion eand
intensity is u e .ln st.he..pr ' ' exposure technique in
whi ch t he Iightgaggssé'ggl of the fﬁ?&tﬁt&htg’ Shel .ggbg?’?gﬁj ectives and
nonochromati'c filters. Highe| ddedvh ESRSIEVELY unbfer sSHRRREERNFeafiPEg Bhe
difference betpaekoiresiBe,cein agareicular,ayef hessid nubBa eedwsagplegi ons
after deyel oprren%,and t.he percent age %g.%rge Iax_er | oss _in_the unexposed
fegi ons Pdar k- SREAORES IR WRIEBRRISTRLAR PY. SXPPEUFEE. A58 BACERRREYY | s
devel oped aft efoexmpsampgleininl thee prapdrcthizon befnmalsdpliealimagespiet al y

L LRt ot e S BARLRIO Skasng U ot cLdBon ™y GRELHS1GHY, pESISETe
une&*p"osed regi atseppated inkengiby| éscupest,r i §P¥ ngXamplex jas cehe aprp-
o ST s om fotloll Siongidssachatiy s Snb g i o
G st ancad omtBFeaHG erEPTigh AF bfRRYAYER didapposhroarise F188r8! (he
25 exposure, w thDevelgppnénir eentrastigbs sursdguretssodfag meanimgethe t he
devﬁ'/.oped eXPOFe ¢ FdHlice” Ve tiilbn €48 "pERLeARRLLCRYE Y 14y &2 1664 3h

the exposed regions after development and the percentage

of the layer loss in the unexposed regions (dark-area.

15 - erosion). Normally, a resist-coated support is developed
after exposure until the layer has been essentially
comp_letely stripped in the exposed regions. The develop-
ment contrast can therefore be determined by measuring
the percentage of the layer loss in the unexposed regions

20 after completely Stripping the exposed layer regions.

Resolution of the resist is understood as meaning
the ability of a resist system to reproduce the smallest
line pairs, arranged at an equal distance from one
another, and the associated gaps of a mask used for the

w 25 exposure, with a high degree of edge steepness of the
image in the developed exposed gaps.

For many technical applications, in particular
for the production of 'semiconducto'r components in micro-
electronics, a photoresist must have a high degree of

30 resolution if it is to reproduce very small lines and gap
widths (in the order of magnitude of 1 um).

The ability of a resist to réproduce very small
dimensions in the order of magnitude of 1 ym and below is
of greatest importance in the production of LSI (Large-

35° Scale Integrated) circuits on silicon chips and similar
components. If photolithographic processes are used, the
circuit density on such a chip can only be increased by
increasing the resolving power of the resist.



for the produc
phot oresi st mu
reproduce very
um \_The abili
order of magni
producti on of

chi ps and sim
circuit densit
resol vi ng powe
sensitivity an
conmpounds in t
di ssol uti on- of

by disso
| ight-sensitiv
supersaturatin
conpound. Conc
sol ut1 on whi ch

ving &° ﬁ#ﬁ?ﬁn§§Qﬁ dﬂ?ﬁlggl

tion of seni conductor conponents in micro- electronics, a

st have a high degree of 30 resolution if it is to

smal | lines and gap widths (in the order of magnitude of 1

ty of a resist to reproduce very small dinensions in the
tude of 1 umand below is of, greatest inportance in the
LSL {Large- 35 Scal e Fhé%g?ated) circuits on silicon
| ar conponents. |f photolithographic processes are used,
y on sucloa agdtijevenrthel yebesisaryeds'.ghtbwe'na:imaiasfm]g and
th H% ired Slcontrasts - -E% a%ﬂ&,ﬂfﬁﬂﬁfe%@ry g BEL
e ensi

the sired contrast, the concentratio |1 ght -

ﬁ@nﬁﬁ6ﬂaﬁe§QﬂPQﬁ%éﬁu%nnEB? PROBPERSAAbUHREATS WSk ke

t he

tive

_ hh.bh Lé&ﬁsﬁz_ﬂseﬁoS revehQ.SIetdiesbmﬁldﬂr by tHe dsegpeseant .
Hi gh congentra- l,ons of J|ight . sen5|tt§e %§%p31nds &PE achieved _eit her
Pe CEYE 1

t9h SonGgRETa-
duonsnptﬂuhﬂghtnuensﬁelpécnmmpmmds capbet achieved ebffher

e Ions O sens | VE CcO or esi st

readidyos eSleﬂPh% saltmlm-lsmqntmve rracyommm%r in the

By %] &S?v;?gl pé‘o 89' Uhi r@&‘{ﬁﬁ" dtsfbl%ft*]ughhnt JeNgbLLYe

i gni ficantly phdeeseeliaronelbbiiiond! bhe Pyl Of BapskasehihtengSi neRe | N

this ca t he
t he Ilgﬁﬁ sens
m xture i s pos
US- A- 4, 526, 856
dlaiude 4- sulp

15

20

30

35

sol utiqQn tends .t be un tabl e qQr ,a precipitation
PhOFeTast s OB % gensdtivel GOMBRIIG-co st

si bl e. Tlu:omcm:ﬂa:lm befbigleﬂ-sa)siltiife Aohptihhd3in ahe
PSS B LR hel A AR W "8ARar4R10n

aro
limit may, however, sxgniflcantly reduce the shelf life

of the photoresist solution since, in this case, the:
solution tends to be unstable or a precipitation of the
light-sensitive compound before or during the use of the
photoresist mixture is possible. This problem is referred
to in US-A-4,397,937 and US-A-4,526,856.

The condensation products of 1 2-naphthoqu1none-
diazide~4~sulphonic acid and aromatic diols or polyols
are an important group of light-sensitive compounds.
Photoresist mixtures which contain these compounds are in
general notable for good light-sensitivity and outstand-
ing contrast when exposed in the middle-UV region. But
here, too, there is the tendency to low solubility and to
solution instability. |

To improve the solubility, US-A-4,397,937 pro-
poses using as light-sensitive compound a bisester of a
l1-oxo-2~-diazonaphthalenesulphonic acid  and an
asynmetrical primary or secondary aliphatic diol which is
a mixture of geometrical isomers and diastereoisomers. As
1,2-naphthoquinone—diazide-sulphonic acids, use can be
made both of the -4-sulphonic acids, the -~5-sulphonic
acids and mixtures of the two in which one hydroxyl group
of the asymmetrical aliphatic diol is esterified with a

'1,2-naphthoquinone-5-sulphonic acid, while the other

hydroxyl group is esterified with a 1,2-naphthoquinone-
diazide-4~-sulphonic acid. However, only certain

of



are an inportant group of light-sensitive conpounds. Photoresist mxtures
whi ch contain these conpounds are in general notable for good
light-sensitivity and outstand- ing contrast when exposed in the m ddl e-UW
regien. But 25 here, too, there is the tendency to low solubility and
to solution instability. To inprove the-sglubility, US-A-4, 397,937 pro-
poses using as |4 ght-sensitive conpound a bisester of a

1- oxo- 2-di azo 30 asynmetri cal
prinmary or se::%%éalr %j; %’ﬂc&g& vﬁﬂ% e r%ﬁx‘i%brale ‘of geonetrical

i soners and di ast er eoi Bon¥8sA~£5526, 856 apBnhadienpre-if made- tal givedid
acids, use caniie gmsie: it mﬁqﬂ *lfccnfk%ﬁ fi-ﬁﬂ!e%s% fthel BncentHatiOH C
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m Xi ng ratios Wﬁ‘éht%r%nt%’ %@%ﬁ&ntkﬁ@‘éh?%ﬂ y, the use of a sol vent
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and an -aliphatic al cohol {gsu 1‘gpod sqQl ution

ehavi
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pound without exhibiting disadvantages in relation to the, '

i5 achievable light sensitivity and the contrast. .

According to the invention, a light-sensitive

mixture is proposed which contains a binder, which is

insoluble in agueous systems and soluble or at least

swellable in aquéous—alkaline and organic solvents, and

20 .also a light-sensitive compound, characterised in that

the light-~sensitive compound is a condensation product of

a phenolic compound of the formula I

.Ra
_ ‘R o _
~ | a@\/‘—\ (1)
; ) ._ R
. Ra :
Ry
. . R
in which . | &
_ . Ra
25 R is hydrogen, -X-R, or — X
. _ 7 2
Ry

R, is hydrogen, an OH group, halogen or a lower alkyl
group, at least two and at most six R, groups being
OH groups, '

X is a C-C bond, -0-, -S-,



pound wit hout exhibiting di sadvantages in relation to the 15 achi evabl e
| ight sensitivity and the contrast. According to the invention, a

- light-sensitive mxture is proposed which contains a binder, which is

i nsql<ubl e in aqueous systens and sol uble or at |east swellable in _
aqueous-al kal i ne-and organi c solvents, ang 20 also a light-sensitive
conpound, characterised in that the light-sensitive conpound is a
condensati on product of @ phenolic conpougd of the bornmule | in which 25

R I's hydrogen, -X-Rb'or [Err i s JydHo an rofi | pgen or a
| ower al kyl group','ag ’| Bast '$T/&S;i&)rrd"a'f% t'&gﬁ;znfef T~ or c')h&'(g%?ﬂb '‘oH
groups, X Is a GC bond, -0-, -S-, [err] [err] [err] [err] n is 1
or 2 and [err] is hydrogen @r a substituted or unsubstlituted al kyl or aryl

group, 5 or of the foroay-g-04(ckigigd, G(%)y)hi oF [@tyL-cis hydrogen or

[err] and 10 ~ [err] is hydrogen or an group, at lleast two [err]
groups being OH groups, or of the fornmula Il [err]
n is 1 or 2 and
R, is hydrogen or a substituted or unsubstituted alkyl
(v | or aryl group, '
5 or of the formula II
R, _
~ M c
. Rc Ny \-) .
in which
R, is hydrogen or - C_HZ Q
| |
and ’ Re _
10 R, is hydrogen or an OH group, at least two R, groups
being OH groups,
or of the formula III , _
(- } ' ) OH i -
_ o j/‘\/cm . |
| @) | o mm
R—C : =
2
O .
in which ' :
15 . R, is hydrogen or a substituted or unsubstituted alkyl

or aryl group,
with a mixture of a 1,2-naphthoquinone-diazide-5-sul-
phonic acid chloride (diazo compound) and an organic acid
halide of the formula IV :



[%rr} in which 15 [err] is hydrogen or a substituted or unsubstituted
al kyl or aryl group, with a mxture of a 1, 2-napht hoqui none-di azi de- 5-sul -
phonic acid chloride (diazo conpound) and an organic acid halide of the

formila |V -6 - [err] (IV) in which 0 W

iIs -CVor [err]-V, V being a hal ogen, and. 5 [err] Is a substituted or
unsubstituted al kyt or aryl group. In addition, according to the invention,
a process for producing a recording naterial is proposed, in which a

sui tabl e support is coated with a photoresist 10 m- xture essentially
conposed of a binder and a Iiahhé sensitive conpound of the type d?§v5ibed
above, the, coated support is inmagew se exposed by neans of UV radiation,
and finally, the exposed |ayer parts are renoved fromthe support with an
aqueous- al kal i ke wbieh- 15 oper. According to the invention, the
precipitation of the |ight-sensitive conpounds and the instability and
short shelf |life of photioresist sol utions associated therewith is
counteracted a¥ a ré8urC-¥f orheSPatY, tViabeingoa halageRy a8der of phenolic

conpounds wit hr}, 2- Aaphd hgubstiituteddi 621 dmsubetithaRid atkglarng: aarglgani c
aci;d which i s not s§n ttive to light are used. Wien these m xed esters of

di a¥6 conpound and Fé&ﬁ'c acid are used with an al kali-sol ubl e binder, the
service life and shelf :

In addition, according to the invention, a
- process for producing a recording material is proposed,
\; '” " - in which a suitable support is coated with a photoresist
10 mixture essentially composed of a binder and a light-
sensitive compound of the type described above, the.
coated support is imagewise exposed by means of UV
radiation, and finally, the exposed layer parts are
removed from the support with an agqueous-alkaline devel-

15 oper.

Acéording to the invention, the precipitation of
the light-sensitive compounds and the instability and
short shelf life of photoresist solutions associated
therewith is counteracted as a result of the fact that a

20 mixed ester of phenolic compounds with 1,2-naphtho-

quinone-diazide-~5-sulphonic acid and an organic acid

o which is not sensitive to light are used. When these

mixed esters of diazo compound and organic acid are used

with an alkali-soluble binder, the service life and shelf

25 life of the mixtures increase, the light-sensitivity and

the development contrast not being reduced in comparison

with other light-sensitive mixtures which only contain
esters of the diazo compound. . .

| The light-sensitive compounds according to the

30 invention are obtained by condensation of phenolic

compounds with a mixture of the diazo compound and an

organic acid halide. The molar ratio of diazo compound to

organic acid halide in the mixture is between 1:1 and

39:1, preférably between 4:1 and 19:1, in particular

35 between 85:15_and 93:7. For example, 1 mol of 2,3,4-tri-



25 life of the m xtures increase, the light-sensitivity and the
devel opnent contrast not being reduced in conparison wth other

| i ght-sensitive mxtures which only contain esters of the di.azo conpound.
The\J,l ght -sensi tive conpounds according to the 30 i nvention are
obtained by condensation of phenolic c70rrpounds with a mxture of the
di azo conpound and an organic acid halide. The nolar ratio of diazo
conmpound to organic acid halide in the mxture is between 1:1 and 39: 1,
preferably bethydroxdybenzaphenanei niparcondengeds with bea wasixigeras afid
93.7. For exani)lfz mél"@f cﬁaz% %oﬁrﬂoﬂind and 0{3" mB!%PWiﬂw
condensed with of di azg %O q‘ﬁ]g{]f

net hanesul phon?ﬁ‘lem' ?l &8‘ |ah %""ﬁ‘rl}ﬁ MRt 8o z 9tb‘iﬁ'fs%%§1’s‘?’f‘f?/e
~conpound obt a|cmdpounqirobtaa.nedtsomi:rl.besfnnimbaofeth¢ formula

[err] in which [err] and [err] may, independently of one another, each be a
1, 2- napht hoqui none- di azi de- 4- sul pfipnyl qg%l group (diazo compound) or a

met hanesul phonyl oxy group. Accordi ¥ Y- tion, light-sensitive 10
conpounds are proposed which are ofta densati on of phenolic
conpounds with m xtures of di a-‘io so@ gani ¢ acid halides. The

di a conmponent and the acid hal i dd—eefiponent the m xture can be
condensed sinul - taneously or consecutively vvith t he phenolic conpound. 15
The m xture of ; fi @RP-HORPOYHIdagRd or i Ci R g&r@ggﬁev&ﬁ&,&&
phenol i c conpounds prefetably in s fometric rat However

phenol i ¢ conpo@aeB ke andy 2h&@EhFBO%lﬁﬁﬁﬁré%éF9d€sﬁeFP¥-PBGnYF-€§¥ IFRPP

st oi chi o- netrigiq@éntbhpstin@) 6radaomeéLRRAESHH1PRENPLERY GroGpd
~ According to the invention, light-sensitive
10 compounds are proposed which are obtained by condensation,
of pheziolic compounds with mixtures of diazo compound and
organic acid halides. The diazo component and the acid
halide component of the mixture can be condensed simul-
taneously or consecutively with the phenolic compound.

15 - The mixture of diazo compound and organic acid
' halide reacts with the phenolic compounds preferably in
stoichiometric ratios. However, the phenolic compounds do
not have to be completely esterified; less than stoichio-
metric quantities of diazo compound and organic acid
20 halide can also be reacted with the phenolic compounds.
o ' The total quantity of the mixture of diazo
compound and organic acid halide reacted with the
phenolic compounds should be so dimensioned that -a
ligl_'lt-sensitive compound is obtained which ensures an
25 adequate solubility of the light-sensitive mixture in
alkaline media after the exposure. '
The phenolic compounds which are suitable for the
condensation with the mixture of diazo compound and
organic acid halide correspond to the formulae I), II) or
30 III) described below: |
I)



20 hal i de can al so be reacted with the phenolic conpounds. The total
quantity of the m xture of diazo conpound and organic acid halide reacted
w.th the phenolic conpounds should be so dinensioned that a |ight-sensitive
conpeund i s obtained which ensures an 25 adequate solubility of the

| ight-sensitive mxture in al kaline nedi.agaiter the exposure. The phenolic
conpounds which are suitable for the condgnsation with the m xture of diazo

conpound and organic acid halide correspond to the fornulae 1), 11) or 30
[11) described bel ow - 8 - [err]gin-which "
a. R is hydrogen, -X-[err] or - X [&aglNerr] is hydrogen, an OH group,

hal ogen, in particular 5 : C “oﬁ o—of gbromne, or a |ower alkyl
group preferably containing 1 to 4 carbdg=ajons, particularly preferably
hydrogen and OH groups, at |east two Rgid dt nost six [err] groups b€Fhg. OH
groups, 10 X is aCChbond, -0} -S, 0 0 0

0 Of[err] O Rg ' ' Of[err] nis 1 or
2 and [err] is hydrogen or a substituted or unsubstitutgd 15

al kyl or aryl groupintwhighkyl group preferably having d8to 20, in

pars{gjf;cul ar 1 to 12, carbon atoms, the aryl group pref I"mabei ng a phenyl
R is hydrogen, -X-R, or — X

-

| Ra
Ra
- R, is hydrogen, an OH group, halogen, in particular
~ 5 chlorine or bromine, or a lower alkyl group
preferably containing 1 to 4 carbon atoms,
particularly preferably hydrogen and OH groups ,"
at least two and at most six R, groups being OH
_ groups, '
10 X is a C~C bond, -0-, -S-,
T 0 9 o 7
~S0y=, ~C-, ~C~(CHa)p=s =CHp=C-(CHy)p~y —C-0~, ~C-O~(CH3)p~,
0 I 0
=CHy~C-0~(CHy )y~ =(CHy)p~ oder CH3-f-CH3, preferably -C-,
- : n is 1 or 2 and
_ - R, is hydrogen or a substituted or unsubstituted
15 alkyl or aryl group, the alkyl group preferably

having 1 to 20, in particular 1 to 12, carbon
atoms, the aryl group preferably being a phenyl
or naphthyl group and the alkyl or aryl group
having as substituents optionally lower alkyl

20 groups containing 1 to 4 carbon atoms, lower
alkoxy groups containing 1 to 4 carbon atoms or
halogen atoms, in particular chlorine or bromine;
particularly preferred is an unsubstituted phenyl
group; '

25 11)



or naphthyl group and the al kyl or aryl group having as substituents
optionally | ower alkyl 20 groups containing 1 to 4 carbon

at ons, | ower al koxy groups containing 1 to 4 carbon atons or hal ogen atons,
in partlcular chlorine or bromine; particularly preferred is an

unsubsti tuted phenyl group; 25 1) ~ 9 9 - [err] in which [err]ls
hydr ogen or - [err] and R5
[err] is hydrogen or an OH group, at |east %mo [err] groups being OH

groups; or 1Il1) OH[err] ( Ill1) in which 10 R2 is hydrogen or a
substituted or unsubstituted al kyl ﬁ%éh_& up. wghe al kyl group :
preferably having 1 to 20 carb ) capabfe of being strgiﬁﬁt or
branched and optionally having Ioééh;ﬁ?ehgng | ower alkoxy group

containing 15 - 1 to 4 carboh atons as substi

s; the aryl
group preferably hadnlwhdchdD carbon atons, preferably.l nmononucl ear and
optionally having | ower alkyl or al koxy groups contai ni
atons or hal ogen atons as sub- 20 stitue

connection, conpoun®s 48§ Wydredear o s an .aryl~gr biip;
phegxl group,

and ' : é

5 ' R, is hydrogen or an OH group, at least two R;, groups
' being OH groups; or

III) '

— ol ‘
HO : OH _ '

o1,
2 0 : : (III)

. Q

; ——

. 2
in which

10 R, is hydrogen or a substituted or unsubstituted
- alkyl or'aryl group, the alkyl group preferably
having 1 to 20 carbon atoms, being capable of
being straight or branched and optionally having
- halogen atoms or lower alkoxy groups containing
15 - 1 to 4 carbon atoms as substituents; the aryl
group preferably has 1 to 10 carbon atoms, -
preferably being mononuclear and optionally
having lower alkyl or alkoxy groups containing 1
to 4 carbon atoms or . halogen atoms as sub-
- 20 stituents. In this connection, compounds in which
R; is an aryl group, in particular a phenyl group,

are preferred.
The phenolic compounds according to the formula

_ (I) preferably include:
25 Benzene compounds carrying hydroxyl groups, such as, for
example, :
1 2-dihydroxybenzene,



are preferred. The phenolic conpounds according to the fornula (1)
preferably include: 25 Benzene conpounds carryi ng hydroxyl groups, such
as, for exanple, 1,2- dlhydroxybenzene - 10 - 1, 3-di hydroxybenzene,
1, 4xdkhydroxybenzene , 2, 3-tri hydroxybenzene, 1, 2,4-trihydroxybenzene, 5
1, 3, 5- trlhydroxybenzene; Di hydroxybenzophejb nes, such as, for exanple,

- di hydr oxybenzephenone, 2, 3'-di hydr oxybenzophenone,

d|hydroxybehz%mﬂkh&ﬁﬁpxszmZ%mﬁydroxybenzophenone

di hydr oxybenzophenone, 10 2, 4' -di hydr oxybenzophenone,

2,2

2, 4-

2, 5-

4, 4" - di hydr oxy be/ZopRp@RExyBéhsRle pXybenzophenones, such as, for exanpl e,
15 2,2, 6- tr;ﬂeg 0X enz none 2,3, 4- trlhydroxybenzophenone
2,4,4'-tr|hydro& Bﬁﬁgﬁ H?%P?rlhydroxybenzophenone

2,4, 5- tr|hydroxybzpcaahsnparoxiﬁenzenéptrahydroxybenzophenones, such as,
for e

2,2
2,2
2,3

xanpd e, Qphenone
, 2", 4, Zﬁgtetra y%fox§%f%g§%%g%§%égggé 4, 6' -t et rahydr oxybenzophenone,
,2',5, 6" -t et r dyhydrgxybenpophenenesp such as, for example,
) '1414"tetra@Yﬂ‘X&?ﬁﬁ&f@ﬁﬁﬂ@ﬁﬁophenone,
N 2,3’~-dihydroxybenzophenone,

2 ,4-dihydroxybenzophenone,
10 2,4’ -dihydroxybenzophenone,
' 2,5-dihydroxybenzophenone,
L 3,3’ -dihydroxybenzophenone,
' 4,4'-dihydroxybenzophenone;
: Trihydroxybenzophenones, such és, for example,
15 '2,2',6-trihydroxybenéophenone,
2, 3,4~trihydroxybenzophenone,
2,4,4'-trihydroxybenzophenone,
2,4,6-trihydroxybenzophenone,
2,4,5-trihydroxybenzophenone;

20 Tetrahydroxybenzophenones, such as, for example,
2,2’,3,4-tetrahydroxybenzophenone,
2,2',4,4’-tetrahydroxybenzophenone,
2,2',4,6'-tetrahydroxybenzophenone,

_ 2,2’,5,6'-tetrahydroxybenzophenone,

_ 25 - 2,37,4,4'-tetrahydroxybenzophencone,
2,3',4,6-tetrahydroxybenzophenone,
2,4,4',6-tetrahydroxybenzophenone,
3,3’,4,4’-tetrahydroxybenzophenone;
Pentahydroxybenzophendnes;

30 Hexahydroxybenzophenones;

Dihydroxy- and trihydroxyphenyl alkyl ketones, such as,
for example,

2,4-dihydroxyphenyl alkyl ketones,

2,5-dihydroxyphenyl alkyl ketones,

35 3,4-dihydroxyphenyl alkyl ketones,

- 3,5-dihydroxyphenyl alkyl ketones,
2,3,4-trihydroxyphenyl alkyl ketones,
3,4,5-trihydroxyphenyl alkyl ketones,



2,3 ,4,6-tetrahydroxybenzophenone, 2,4,4',6-tetrahydroxybenzophenone,
3,3",4,4' -tetrahydroxybenzophenone; Pentahydroxybenzophenones; 30
Hexahydr oxybenzophenones; Di hydroxy- and tri hydroxyphenyl al kyl ket ones,
suchsas, for exanpl e, 2, 4-di hydroxyphenyl al kyl ketones,

2, 5-di hydr oxyphenyl al kyl ketones, 35 _ ;43.4-dihydroxyphenyl alkyl

ket ones, 3, 5-di hydroxyphenyl al kyl ketones, 2,3, 4-trihydroxyphenyl al kyl
ket ones, 3,4,5-trihydroxyphenyl_ al kyl ketones 2,4,6-tri hydroxyphenyl
al kyl ket ones, E&Qﬁé%P%lPk%ﬁ Rt Y} KeLoReF hon at oms which are
optionally braacnbpxi qreﬁpeabbyxthahngguaed:o Slwhcﬂﬁboﬁoataiﬁan’mﬂcﬂrﬁiﬂ‘é”
et hyl, butyl, hydro phen

arylaikyl ketéﬂ% *°4§+%§§$B§VSH%§y¥r3F§F3P%¥ Pénggedm ﬁ?& f?ﬂ]é%gﬁyls

Trihydroxyd|phmngﬂslesumhthyl f ethydambetyllp n-hexyl, heptyl, decyl,

2,2 4-t$|hydr enyl Tetrahydroxydiphenyls such as, for exanple,
2,2", -tetr%ggdr zydlggeni ﬁhﬁox di phenyl et hers; Di hydroxydi benzyl
ethers n? L ketope$irably having | ower
alkylene chaumglhyaisiypnén 1f9fY1§xnyplgetoﬁ§§pylene et hyl ene,
prQBXIene Di qy ben ﬁe i Tri hydr oxybenzoi ¢ aci ds;
Trihydroxydiphenyls, such as, for example,
10 2,2’ ,4-trihydroxydiphenyl; |
Tetrahydroxydiphenyls, such as, for example,
W 2,2’,4,4’-tetrahydroxydiphenyl;

Dihydroxydiphenyl ethers;
Dihydroxydibenzyl ethers; .

15 Dihydroxydiphenylalkanes, preferably having lower
alkylene chains, such as, for example, methylene,
ethylene, propylene; |
Dihydroxybenzoic acid;
Trihydroxybenzoic acids;

20 Alkyl dihydroxy~- and trihydroxybenzoates, the alkyl group

" preferably having 1 to 12 carbon atoms, in particular 1
'to 8 carbon atoms, such as, for exampie,
n-butyl 2,4-, 2,5~, 3,4~ and 3,5-dihydroxybenzoate,
2,4,4-trimethylpentyl 2,4-dihydroxybenzoate;
w 25 Phenyl dihydroxy- and trihydroxybenzoates;

Dihydroxy-, trihydroxy- and tetrahydroxydiphenyl
sulphides, such as, for example, 4 4'-d1hydroxyd1phenyl
sulphide;
Dihydroxydiphenyl sulphones; :

30 Dihydroxy- and trihydroxyphenyl naphthyl ketones, such
as, for example, '
2,3,4-trihydroxyphenyl l-naphthyl ketone;
and similar compounds.

The compounds of the formula (I) in which at

35 least one R, group is a halogen atom or a lower alkyl
group include, for example,
2,4~dihydroxy-3,5-dibromobenzophenone,
5-bromo-2,4-dihydroxybenzdic acid and its esters,



20 Al kyl di hydroxy- and trihydroxybenzoates, the alkyl group preferably
having 1 to 12 carbon atons, in particular 1 to 8 carbon atons, such as,
for exanple, n-butyl 2,4-, 2,5-, 3,4- and 3, 5-di hydroxybenzoate, 2,4,

4- t&mﬁethylpentyl 2, 4-di hydr oxybenzoate; > 25 Phenyl di hydroxy- and
tri hydroxybenzoat es; D hydroxy-, trihydgoxy- and t et r ahydr oxydi phenyl
sul phi des, such as; for exanple, 4,4'-dihy@roxydi phenyl sul phide;

Di hydr oxydi phenyl sul phones; 30 Di hydroxy- and tri hydroxyphenyl

napht hyl keton@94'§doH'a§eﬂr§hmgn9ﬂﬂﬂ§ 52,33, /4-"thebvpabrepeddphenylnapht hyl
ketone; and si g, haldi JasyRgs2 fhﬁdﬁﬁaﬁﬁ nds, Qf'-&EEtEE{:ﬂB{xﬁ ih).phén%_' ch at

55 1 ocel 2ot o bbb T o haluel stam i g Lo TG
5Ibronn 2, 4- dlhpdpmmdmanzeue acbd'anétrahydsbxyss 5,3/512tet2abrdmodi~
24't eé[ﬁ%%%@‘%‘?’ g'ﬁPn ﬁ%@{d’?ﬂ{ %@yﬁmﬁd‘ nyl, 4, 4
-di hydroxy-2, 2 '-dlnetmme- ez admgmeh%wdgamwﬁia@pupsi in
2,4,2", 4 'te”ﬂ&&‘iﬁ.@@l& 5tﬁe5tﬁ1w jzoph enonel%he”&i'esib&@i’%&%b@.'&d
Si mlar corrpounds The 3enzophenones c%tgﬂ{}gﬁ% yI roups, in
parﬁrﬁular theﬁﬁq ‘as phenolic
conmpounds of the for mulphe | )pheHﬁWewnpbmmmowﬁjstm‘e t formulall 1) ) 10
]Lo(r)ref g;gﬁgy i ncl ud;%&)% | Oéjorlq_SWl%gycdglgpahn&)ht hal enes, sgch as,

Dlhydroxynaphthalenes, 'such as, for example,

1,2-dihydroxynaphthalene,

1,4-dihydroxynaphthalene,

1,5-dihydroxynaphthalene,
15 1,6~dihydroxynaphthalene,

1,7~dihydroxynaphthalene,

1,8~dihydroxynaphthalene,

2,3-dihydroxynaphthalene,

2,6~-dihydroxynaphthalene,
20 2,7-dihydroxynaphthalene;

' Dihydroxydinaphthylmethanes, such as, for example,

2,2’-dihydroxydinaphthylmethane etc.

The dihydroxynaphthalenes are preferably used. In this
. connection, the hydroxyl groups may be located either on
W 25 one ring or on both rings of the naphthalene molecule.

| The phenolic compounds of the formula (III)
preferably include the following compounds:
bis(3-benzoyl-4,5,6-trihydroxyphenyl)methane,

. bis(3-acetyl-4,5,6-trihydroxyphenyl )methane,

30 bis(3-propionyl-4,5,6~-trihydroxyphenyl )methane, -
bis(3-butyryl-4,5,6-trihydroxyphenyl )methane,
bis(3~-hexanoyl-4,5,6-trihydroxyphenyl )methane,
bis(3—heptanoy1-4,5,GétrihydroxyphenYI)methane,
bis(3-decanoyl-4,5,6-trihydroxyphenyl)methane and

35 bis(3-octadecanoyl-4,5,6-trihydroxyphenyl )methane.

The organic acid halides which are used to
prepare the mixed esters in addition to the 1,2-naphtho-
quinone-5-sulphonyl chlorides, correspond to the

\—



I hydr oxynapht hal ene, 15

, 4- di hydr oxynapht hal ene, 5-d
d 7- di hydr oxynapht hal ene,
3-d

1,4 1,

1, 6-di hydr oxynapht hal ene, 1,

1, 8-di hydr oxynapht hal ene, 2, i hydr oxynapht hal ene,

2, 6Ad¥hydr oxynapht hal ene, 20 2, 7- di hydr oxynapht hal ene;

D hydr oxydi napht hyl met hanes, such as, fqidf%anple 2,2

- di hydr oxydi napht hyd net hane etc. The di hy xynaphthalenes are preferably
used. In this connection, the hydroxyl groups may be | ocated either on 25
one ring or on formutang¥ of the naphthal ene nol ecul e. The phenolic
conpounds of the formula (l111) preferably include the foll ow ng conpounds:
bis(3-benzoy|-4,5,6-trihﬁdégxyphenyl)nethane, : v

bi s(3-acetyl-4,5,6-tri hydrdkXyphenyl ) net hane, 30 (IV)

bi s(3- propionyl 4 5, 6-tri hydroxyphenyl ) net hane,

bi s(3-butyryl - Q%ié hphydr oxyphenyl ) net hane,
bi s(3- hexanoyl trlhydroxyphenyl)nethane
bi s( 3- hept anoyl - 4 5, 6-tri hyd oxyphenyl)nethane

bi s(3- dec%noyl 4,5, 6- tthyd phen e .and .
bi s (\r?;‘ oct adecanoy! - 4%5, $8t r7G; %P&yéﬁé% haiﬂgeBrghﬂiQa%g‘ﬂl}%’Fi des

whi CIT are used to prepachlbhﬂne1Gfdbremﬁne,landddlt|on to the 1 2- naphtho-

aui none. 5- sul phony| g cHLOGT et 1calele B Wheuddk ety a1kyis 4TV 2

IV [err]
or [err]V, V being hal ogeaupgn partthis aconnection, the alkyl groups

10 preferably have 1 to 20 carbon atoms, are
N\ straight-chain or branched-chain and optionally
have halogen atoms, in particular bromine or
chlorine, or lower alkoxy groups containing 1 to:
4 carbon atoms as substituents; the aryl groups
15 preferably have 6 to 10 carbon atoms, are
preferably mononuclear and optionally have lower
alkyl or alkoxy groups containing 1 to 4 carbon
atoms or halogen atoms, preferably bromine or
chlorine, as substituents; phenyl groups are
20 | preferred; very particularly preferred are alkyl
groups, in particular lower alkyl groups contain-
ing 1 to 6 carbén atoms.
The organic acid halides of the above formula
include, for example,
25 Alkylsulphonyl halideé,'such as, for example
methanesulphonyl chloride,
ethanesulphonyl choride,
propanesulphonyl chloride,
n-butane sulphonyl chloride,
30 dodecanesulphonyl chloride;
Arylsulphonyl chlorides, such as, for example,
- benzene sulphonyl chloride,
naphthalenesulphonyl chlorides;
Acyl halides, such as, for example,
35 acetyl chloride,
butanoyl chloride,



chlorine or bromine, and [err] is a substituted or unsubstituted al kyl or
aryl group; in this connection, the al kyl groups 10 preferably
have 1 to 20 carbon atons, are straight-chain or branched-chain and
opt honal | y have hal ogen atons, in particular bromne or chlorine, or |ower
al koxy groups containing 1 to 4 carbon atggs as substltuents the aryl
groups 15 - - preferably have 0 carbon atons, are

pr ef erabl y nononucl ear and optionally have Iomer al kyl or al koxy. groups
contai ning 1 tvalergvBoshdosidesr hal ogen atoms, preferably bronine or
chlorine, as sgaghbyqeahgorgagnyl groups are 20 preferred; very
particularly pgeferr d,are .al kyl groups, in particular |ower alkyl groups
contain- ing 128B82%8¥¢aPESMideons. The organic acid halides of the above

formul a i ncl udeaphthoglachleride. Al kyl sul phonyl hal i des, such as, for
exanpl e t hanesul phon d t ul ,
propanesgfphoni chlor? e?@%&%ﬁtgﬁg§sgﬁﬂﬁ%ngﬁﬂgﬁ% P@BHﬂi halides and
dodecanesul phoA9WeEhRKydacyir adjidaso r%ﬂm'@fﬂ%ﬂ% 'ta & HeaEboR pAteRE | e,

benzene sul phoapd %&ﬁé:@aﬂpﬁ&ﬁf@l naasubahcamd Bbhﬁéydemam&s hairhdes,

such as, for exanpl acet hl ori de, S 14 -
val &Foyl chlorf"‘ﬁnH fia1ides may o iona&i 12%ked

The light-sens:.t:.ve mixtures according to the
10 invention, in particular photoresists, are prepared by
mixing the light-sensitive compounds with alkali-soluble
resins, solvents and, optiohally, further additives.
Suitable alkali-soluble resins are,'for example, novolaks
and polyvxnylphenols. .
15 Alkali-soluble novolaks whlch can be used for the
preparation of light-sensitive mixtures are known. A
process for producing these novolaks is described in
"Chemistry and Application of Phenolic Resins", by
A. Knop and W. Scheib, Springer Verlag, New York, 1979,

20 Chapter 4.

To prepare the light-sensitive mixtures according.
to the invention, the novolak or the polyvinylphenol and
the light-sensitive compound are dissolved in a solvent.

_ _ Solvents suitable for this purpose are, for example
. 25 glycol ethers such as, for example, ethylene glycol
monomethyl ether and ethylene glycol monoethyl ether or,
alternatively, their acetates such as propylene glycol
methyl ether acetate; esters such as, for example, ethyl
_ acetate and butyl acetate; ketones such as, for example,
30 methyl  ethyl ketone, cyclopentanone and cyclohexanone,
and aromatic hydrocarbons such as, for example, toluene
and xylene. Mixtures of these solvents may also be used.
The precise choice of the solvent or solvent mixture
depends in the individual case on, inter alia, the
35 particular coating process, the desired layer thickness,
the drying conditions, the solubility of the individual
components and the evaporation rate of the solvent after
coating the snpport with the photoresist mixture.



benzoyl chloride Benzoyl broni de naphthoyl chloride. 5

Preferred are | ower al kyl sul phonyl halides and | ower al kyl acyl halides
containing 1 to 6 carbon atons, and benzenesul phonyl halides and benzoyl
hal \.des. The acid halides nay optionally be substituted. The

| i ght-sensitive mxtures according to thejs0. I nvention, in particular
photoresists, are prepared by mxing the light-sensitive conpounds with

al kal i -sol ubl e resins, _ solvents _ .and, onal | further l,ves.

Sui tabl e al kal i - sol ubl B&T8K&, aPRLIC arth“e%’ i YéavﬁPBRQr’éndagglhves

pol yvi nyl phenolsuchl5as, for examillegl i eefhbnbhtsnovdy@k,s \ﬂiJomh agenie ,used
for the prepar tIaCH)t(g éé]ggut Sené&%é%iow '>'<tu t%é@own gag ?._or
producing thes novolf Ake T s’ descr ry and

Phenol i ¢ Resi ngccederatagfop andi Wusfzﬁféﬁ'—@t%prlfgér %ﬂ“ﬁ e N@W‘*@F‘Rc
1979, 20s Chyuzifiicthntl), M&paadsohede | adedchy ttHE L[h.ljhlttﬁ-ﬁénéﬁ.tﬁbél ng
to the |nvent|0n t he novol a or th ol yvi nyl.phenol and the

| ight-sensitiv w;ﬁﬁuﬂf \e): %‘ ré: Pent . sol vents suitable for
,thl S purpose are, for @mrmly@ﬁarredgélyb@dmm: stBechontentf of srddg e,
ethylene gl ycolodmitartidinls ¥ %ndNi ghtud&hes 01V ohi gRaPS! iy! aBblier 167

natively, their acetates such as” propyl.ene gl t hyl ether

acet at e; ester§:°s@c,9r¥ 2y wedght, £30 @heewplé&‘ef’gt h&nH°BW}PY&E’@F&Pé'
ket ones 1ouch asand oabouﬁrmJ eto 385% byewbighet HBdr kehenadighycsensitivene

and cycl ohexan ti.G hydrocarhons . a A I uene
and xyl ene. %{1’%}9 % arsct&@\glghat§ r?g’% g\@%%%ee %?g%g e%?);fgegl sEeigchm ce
of the sol vent iy %@mrhimuﬂé abpukdS0 ite 2k ibyli wedight, cand yery
ntee al a) { Rificulad¥y pASEGEaBTP B8 BBBGESSS WP 956 bRUubaLEE,

t hi ckness, the dryin i tions, the solubilit the|n|V|duaI
el%ti e to the weight of the syolld constituents. The
15 proportion of light-sensitive compound is, in particular,'

about 3 to 50% by weight and, very particularly

preferably, about 7 to 35% by weight, relative to the

weight of the solid constituents of the mixture. To

prepare the light-sensitive mixture, the binder and and

20 [sic] the light-sensitive compound are mixed with the

solvent in such a way that the solvent is present in a

proportion of about 40 to 90% by weight, preferably of

about 60 to 85% by weight, and in particular of about

_ 65 to 80% by weight, relative in all cases to the weight
- 25 of the entire mixture.

- Dyes which may be used as additives for the
photoresist mixtures according to the invention are, for
example methyl violet 2B (C.I. 42 535), crystal violet
(C.I. 42 555), malachite green (C.I. 42 000), Victoria

30 blue B (C.I. 44 045) and neutral red (C.I. 50 040). These
dyes are added in a quantity of 1 to 10% by weight,
relative to the combined weight of binder and light-
sensitive compound. The dye additives reduce the back

- scattering of 1light from the support "and therefore

35 contribute to an improved resolution. '

Flow agents may be used in a quantity of up to 5%
by weight, relative to the combined weight of binder and
light-sensitive compound.



cbrrponents and the evaporation rate of the solvent after coating the

support with the photoresist m xture. Before application to a | ayer
support, additives such as, for exanple, colorants, dyes, flow agents,
pl asti ci sers, adhesi on pronoters, devel opment accel erators and
surfactants, for exanple nonionic 5 factants, may al so be added to
the light-sensitive mxture according to e invention. In a preferred
embodi ment, the content of solid constltuents of the light-sensitive

mixture is about 15 tcSWHeaBle e BhESEEFLERESnOVBKEK or IOKe example,
pol yvi nyl phendriipﬂ—chlmbﬁﬂvpujpﬂoéﬂ@&/g beteairget &4€id} h&iicamphor,

i ght-sensitiy ular,. the xture contains_the er
a gr oportion ﬁo%@ﬁ%ge?% 3 %ﬁiméews’aré}“%?v pﬁ?ﬁ'{’fﬁl m aﬂcy

preferably, ofresins, Gﬂli@lmmemctﬁd in @ropoxtions rof vieitght10¥ kghe
sol i d ccsﬂstltwe‘éaéhﬂh%eiauve m&peﬁé' eanﬂ&nbagmel '5 Vﬁﬁ%ﬁ@ﬁ“%' S,

In particular,, about 3 to ht and, very pa referably,
about 7 to 35%13htes t+%?at ¥9EPP fihe FBEGhP tt’ﬁ’é-sﬁﬂ i P Ye%ent s
of the mixtur amﬁ'm\wepheECblatllmggflirmﬂea/&)fﬂ thar aixtheebiande maicsl and

20; ; [sic] t S r th 4 L n
suc\h*a way t hﬁ?%%@%l%%téééflﬁégﬁw ag %?&ﬁpeﬁ%%é] J(%} %@Af%ﬂfk 90%
by wei ght, pret@%l*}Ooth%bb%Ue%Oswbp‘BS% by weight, and in particular of
about 6fgto 80% by V\’e'ﬁ!ﬂitaﬁféatddtés‘l'brﬂ brémé€érs0 £die YRp 93%13 the of

AP XY GO N ALC L RS R R A VK
42 535), crystﬂa-l-(&;Mepotfcfcldﬁeﬁﬁb)ethﬂﬁttmé’eh@xpeméﬁb} phineéX})) -
Vicedria 30 q; b fignBnlbnhl e RRrpINk SN Aly S i drodil D) adliese
y-aminopropyltriethoxysilane, in a proportion of up to 4% -
15 = by weight, relative to the combined we:.ght of binder and
light~-sensitive compound. _

As development accelerators, for example, picric
acid, nicotinic acid or nitrocinnamic acid may be added
in a proportion of up to 20% by weight, relative to the

20 combined weight of binder and light-sensitive compound.
These accelerators have the effect that the solubility of
the light-sensitive layer increases both in the exposed
and in the unexposed regions. They are therefore used in
those applications in which the development rate is of

L 25 primary importance. While the exposed regions of the
photoresist layer are dissolved more rapidly by the
developer as a result of the addition of accelerators,
the development accelerators at the same time bring
about, however, a greéter loss of photoresist layer from

30 the unexposed regions, with the result that a certain
degree of contrast is possibly lost. |

As nonionic surfactants, for example, nonyl-
phenoxypoly(ethyleneoxy)ethanol, octylphenoxy(ethylene-
oxy)ethanol, and dinonylphenoxypoly(ethyleneoxy)ethanol

35 can be used in a proportion of up to 10% by weight,
relative to the combined we:.ght of binder and light-
sensitive compound.

According to the invention, a light-sensitive



dyes are added in a quantity of 1 to 10% by weight, relative to the

conbi ned wei ght of binder and light- sensitive conpound. The dye additives
reduce the back scattering of light fromthe support and therefore 35
conkribute to an i nproved resolution. Flow agents nmay be used in a quantity
of up to 5% by weight, relative to the con‘gi ned wei ght of binder and

| i ght-sensitive conpound.. - 16 - Suirabe- pl astici sers ar e, for
exanple, tri-([err]-chloroethyl)phosphate, stearic acid, dicanphor,

pol ypropyl ene, recexslingsmaseriadnoiy rfsrobermorel prbpassdis whilohch isan be
added i n propor 5@;,3: 5 I g e t | ned
wei ght of bi ndéetrsJ an J]‘chlk sglrg:léitélév\&e c?(;rrp(t):\#r%d hl%' %%gltls}{%ﬁ%%r ng' f[&?i\%es

i nprove the co8ES&F @h@um@r.eaaﬁdanﬂx@csegsﬁsreprnéuc-

gpp{ i E?t I oghl N idhgS @D wﬁsjmsﬁ Cﬁﬁéﬂbﬂlhltfétir#@&tg{he t&ddiﬁh. Qt[at?éifl&)ﬂ t 10
ui t abl e ,adhesi on prommt.er rovin e adhesion e to
the suppOrt are, for %ﬁe" (}H:'(sg;p '%/M%?(ﬁ?%tﬁ?l FPPH—JFﬁ g?siai ane,
p- met hyl - di si Isappoatth By rmldﬂemf ythé eprocegsési shandasd| anephncl:oreSJ.st

y- am nopr opyl t on o] i ght,
relative to therl:| %tc})%@%ﬁd Q)g t ofugﬁggﬁ&%hdsgi‘a#?néeﬁéﬁl e co#%xu\gicei
deve oprrent acd® &ha srase ok sRippirg-ener fer aéKémPﬁPcthﬁl pexcenrtage

nitrocinnanm ¢ ¥F oAU RdIR] o it 'stiion dafn m ha;&%%ew s ithialt
relatlvgtothe 20 cqQnbi negwe ht 0 blnd n ght sensitive

conpoun 0 Thes@ §6’@§I"é’fgat’§r§ eg V(o epding,
l'i ght-sensitivern aher spiandagedekdte uaeﬂhmeulp@sm&hmuuaﬂ. idesa and aned

reg@ns They @i &SP Se Ushifle | Scheduled for the spinning-on opera-
tion. Examples of suitable support materials ares
silicon, aluminium or polymeric resins, silicon dioxide,-.
15 doped silicon dioxide, silicon nitride, tantalum, copper,
polycrystalline silicon (polysilicon), ceramic and
aluminium/copper alloys.

The light-sensitive mixtures prepared according
to the process described are suitable, in particular for
20 application to silicon wafers which carry a layer of
thermally grown. silicon dioxide such as those used in the
production of microprocessors and other semiconductor
components used in microelectronics. An aluminium wafer
having an aluminium oxide layer can also be used. The
- 25 support may also be composed of various polymeric resins,
in particular of transparent polymers such as, for
example, polyesters.

After the light-sensitive mixture has been
applied to the layér support, the support is subjected to
30 pre-drying at 80 to 105°C. This heat treatment is
continued until the solvent is essentially completely
evaporated and a thin layer of about 1 um is left behind

on the layer support.
The coated support is then imagewise exposed in

35 a known manner to actinic radiation ; in particular UV
radiation, through suitable masks, negatives, stencils,
etc. :

The imagewise exposed recording materials are



t Hose applications in which the devel opnent rate is of 25 primry

I nportance. Wil e the exposed regions of the photoresist |ayer are

di ssol.ved nore rapidly by the devel oper as a result of the addition of
accalgrators, the devel opment accel erat ors at: the same tine bring about,
however, a greater |oss of photoresist ér from 30 t he unexposed
regions, with the result that a certaind gree of contrast is possibly

| ost. As nonionic surfactants, for exanple, nonyl -

phenoxypol y( et Hymarsed, )in rmnoaque@m§+ I}Qedﬁ‘yemroi‘)}@thamal thend
di nonyl phenoxy peifaitdiy | srerae: $%@iné5mten§éiybsgye§éeanb9 BLeRanY on
of up to 10% by wei ght, reI atlve o the” conbi ned Wwei ght of binder and

li ght- sensiti \Pé-ftﬁﬂﬂﬁihrﬁ}‘ My dkng to the invention, a |ight-sensitive
- 17 - recordi ng mat er izftdrs frenioRdmnEor ehpr oaeeenoybdcfwaﬁeﬁssnrﬁm aFtIme
conposed of the sen Lve m xtur.e descr d a su

a pr oceséofor &ev °pﬁﬂgggiﬂﬁ'b?8f e& stfe%f eﬁeFfb' g’ﬁ?ﬁ ﬁ O&:o?dg’pﬁ
material: 5 treatment Thay| bghtcagnrisd | qut mint wrdegartdeinppeasd ttdnea

SUppOr t by one inddrdr GRAS SR SLRGHACHL | TUIRURA So£! KUY Mifer Ste as

i mersion, sprayi ng and s nyl nni ng-on. 1n the case of sprnni n%
exanpl e, the p@tdHk %’eﬂ’lﬁjsaﬁlqil ?Tﬂbe?’eﬂlbﬁté@?ﬂ?r oRheahept éd-'ﬁﬁl‘ed so

that 10 a GiwH rapf_ﬂea: devdlopthent WA &6t f@éetanv&r@&&: dﬂf‘&h@”‘ the
spi nni ng devi ce used in.the individual case nd onétqt;‘fo ﬁ Sg
bl

schedul & for thf¥e%i ARfnFUPPF erat FPB‘Rer 4rfte

material s are: pointtwf thHerdayewm or pol yneric resins, si Ilcon di oxi de, 15

doped silicon dioxide, giji %é\%ﬂ Afeapﬁlai@aaéﬂﬂ 9.91%%:*:5.9:‘?{136? %s Pl Ne

siliNe6n  (polysilicon), ~cefa
product:.on of semlconductor components on silicon sup-

ports having a silicon dioxide layer, the developed.
15 supports may be treated with a buffered etching solution
based on hydrofluoric acid. The photoresist mixtures
according to the invention are resistant to such
acid-based etching solutions and ensure an effective pro-
tection of the unexposed areas, coated with the
20 photoresist mixture, of the support.
The light-sensitive mixtures according to the
invention are preferably suitable as photoresist mix-
tures. They may, however, also be used as light-sensitive
mixtures for printing plate production and for colour
- 25 proof films.
Preparation of light~sensitive compounds
The preparation of light-sensitive compounds
based on naphthoquinone diazides is described, by way of
example, in  US-A-3,046,118, US-A-3,106,645 and
30 US-A-4,397,937. The light-sensitive compounds for the
light-sensitive mixture according to the invention are
prepared by condensing the 1,2-naphthoquinoné-2-diazide-
4-sulphonyl chloride and the organic acid halide with a
phenolic compound of the type I to III containing more
35 than one hydroxyl group in the presence of an acid-
binding substance. The light-sensitive compounds cbtained
in this way may optionélly also be purified.
Solvents suitable for carrying out the reaction



al 'umi ni um copper alloys. The light-sensitive mixtures prepared according to
the process described are suitable, in particular for 20 application to
silicon wafers which carry a layer of thermally grown silicon dioxide such
as t\agse used in the production of mcroprocessors and other sem conductor
‘conponents used in mcroelectronics. An alygini umwafer having an al um ni um

oxi de |l ayer can al so be used The 25 support may al so be conposed of
various polyneric re5|ns articular of_ transparent polyners such as,
for exanple, poRyRstE? e, taretonenil Andiqxane, Hetnphydrefuranen
applied to the memyléuepehlorihe,smmine$ étidj ected to 30 pre-drying

cssentially compi et el y BiparatcAiaiEhy vibatRise MY B nolohivs R, °
behi nd on the |ey@nplepmdluﬂh@m&esuppnrtorganm |fmgeexsmpéepo%ed
In 35 52 knoygg “Eéléoof‘cé 'V}Ha‘k ai’ﬁts.'coac.lh” Q%&tﬁﬂéﬁ% Wxﬁé‘d'f’&fon

t hr ough SU|tabIe mas negatives, se exposed
recordi ng nater?ﬁ?@Pb?etrlethléamlﬁﬁne9§eé PHrbﬁlﬁﬂué6ﬁ§lﬁﬂkﬁV?he devel oper

solution, the spkakpdé referably being intensely agitated by bl ow ng
ni t rogen througp Aiter he developed mage fram:ithe 5
deverﬁper sol ut on5 3 #aphenone " txd THERPBR

carried out in didnidéesuhphenaéet) he ambdkifiied andeitie chem calmaflém stafice

of the |gyer ta &ﬁQh@gui§h8h¥%”éthQi&éhfé éﬂ&é&f@& ?g%ghéhf§%§u£§5§£‘

ment after eve‘ﬁng
23.0 g of 2, -trihydroxybenzophenone and 72.6 g of

_ 1,2-naphthoqu1nonex diazide-4-sulphonyl chloride (diazo
‘compound) are mixed together in 350 ml of acetone. 3.6 g
of methanesulphonyl chloride are added. Then 36.4 g of.

15 triethylamine are slowly added dropwise, the internal
temperature being kept at 30°C. The reaction mixture is
then cooled to a temperature below 15°C, treated with
active carbon and kieselguhr, filtered, washed with
350 ml of acetone and taken up in 3.5 litres of 1N

20 hydrochloric acid. The reaction product is filtered off,
washed with water and dried in a circulating-air oven at
a temperature below 40°C. The yield is 85.9 g,
corresponding to 97.5% of theory. ‘
The product obtained in this way may optionally
~ 25 also be purified.

- The preparation process described is not the only
possible one. Any person skilled in the art can arrive at
comparable products without difficulty by varying the
sol&ents, bases or reaction conditions used.

30 A number of condensation products in which the
molar ratios of diazocompound to organic acid halide are
varied in accordance with Tables 1 and 2 are prepared in
accordance with the example described above.

As a comparison, 2,3,4-trihydroxybenzophenone is

35 condensed with 1,2-naphthoquinone-diazide-4-sulphonyl
chloride in a molar ratio of 1:3.

Solution stability
Light-sensitive mixtures are prepared by .the



100 ° layer and support at tenperatures bel ow the softening point of the
| ayer. For industrial application, in particular in the production of

semm conduct or conponents on silicon sup- ports having a silicon dioxide

| ayer./ t he devel oped. 15 supports may be treated with a buffered
etching solution based on hydrofluoric agig The photoresist m xtures
according to the invention are resistant to such aci d-based etching
solutions and ensure an effective pro- tection of the unexposed areas,
coated with themgghod akrpagvsdsscribedse They ppsturepocontpining the

i gh}]- sensi ti vev_ahx.busesmg@rﬁw@ﬂgiw%é heonipeRitid | 'songﬁée dﬂdﬁcew&d y isui dabl e
as photoresist pi.x; tures. ey . ma owever sq, be .used_as.

| i ght-sensiti ve&nﬂrﬁ'ﬂaﬁfgss &Ptﬁ'%innf%/owé’o é’fpr%(ﬁ(c}f‘?‘f)% FIo C%Iil%u?655
proof films. Prppepyleoe glycodmethyliathar coetaned{ PENEA)reFheareshsbf
l'i ght -sengi ti vengQraeBdsRassd Qai)ﬁéﬂghhmi‘oﬂﬁed!aﬁéb%%iﬁtge%f i pRe. by
way of exanple, .. In US- A- 3,046, 118, =  US-A-3, 106,645 ~ and 30
US- A- 4, 397, 937. 1igbtregreitdye ePuRoRBAPLE NHDL 1119 1k At gnhyavelepgiheof
rlri >2<t ur eha(r:]cor di 8g7t g‘%he]:tpvibf mj.lgaaihpﬂ,@{ eaﬁlsadl_pb,yg i d30s mgg dm_e2,3,4a

, 24napht hoqui ngne; 2-.diazi de- 4:sul pho orl nd t rgani ¢ .ac
el 108w tha pReABTAEoREhERasRERoBRCEY] (52 habRrRbGy NEngr 478 ad<h
t han one hydr oxpulphonpter) time omecsditre off cacetone hasidamgabsbrbhivityThe
l'i ght - seqgi ti veogongpopsyls ,gbt g4fpegdyi n LS JPRE iR | al b
purified.%SoI veﬁt%sr“é)hl_t ablag; f%?fjcg_'#dr'yi%géoﬁt the ré%i@gﬁa‘? f%% glrlg,
for exanpl e, ac39649W1£9439m@9§4§}00étrahydrofuran, met hyl ene chl ori de,

pyritj/ine, etc. 4.1% light-sensitive compound

23.0% Novolak resin
72.9% PGMEA

15 The photoresist test solutions are first filtered
off through an Ertel filter number 8 and then through a
Fluoropore filter (inanufactured by Millipére Corporation)
having filter apertures of 0.2 to 0.5 um diameter. The
test solutions are stored in a drying oven at a constant

20 temperature of 50°C for 5 days with light excluded.
Whether a visible precipitate has settled is then
checked. If so, the solution concerned has not passed the
stability test. The test results for a number of modified

— . and ummodified photoresist mixtures are summarised in

25 Table 1 below. | o



The aci d- bi ndi ng substance may be inorganic, for exanple sodiun1carbonate,

or organic, for exanple a 5
tertiary amne, for example tri

Exanple 1 A 2,3, 4-trihydroxybenzophenone

di azi de- sul phonat e) nodi fi ed

sodiumsalt of a weak
et hyl am ne, or .a pyridi

with 10 nol %  of

organic acid, a
ne (derivative).

tri (1, 2- napht hoqui none-

10

nmet hanesul phonyl chloride is prepared. For2}mrs pur pose, 23.0 g of
2, 3,4-tri hydroxybenzophenone and 72.6 g of 1, 2-naphthoqui none

di azi de- 4- sul phonyl -chl ari de

di azo cofpbled}l are m xed toget her

in_ 350

i

of acetone. 3. _ )
Eofly o epnsthind

triethylamne jare

kept at [err].|SPmPPBBdt i on ni
15C, treated

i th active carbol

g@g&yfiggg?ﬁhde are adg

opw Se, e interna
i (M2L¥Y then cooled to
and ki eselguhr, filter

e§013¥§8n36-4 g of

at ure being

ed, -washed with 350

t enper at
asgghbé+5¥ure bel owf

m  of acef one nd t%en up in
The reaction product™is filtergq
circul ating-aifr ovenBat a tenpd
correspondi ng to 97.8% of theot

L Rohe' "

es of 1IN 20

washed with wat 4
br BPRee bel ow [err]. Thd
Ynodd&€e product obtai neg

h loric acid.
r¥gpgg§ried in a
fadledis 85.9 g,

EAil8HS Way may

'~ diazocompound and organic acid halide. The figures

in this column specify the respective quantity of

PRl Y 2 iR od, "l k! b e ThenBhRAROL T BagEeas, described |
conparabl e products wi thout dif{fchlbtydéey varying the |solvents, bases or
nowhi ot he ol ar rittos of df a3o38BethAnPRizFhoftyL (OBARERE) 00 RIS T
varied in accordance with Tabl ¢schleniéde are prepared|in accordance with
the exanpl e degscribefl above. A3 g3CpaPRLKha8A1pRoRyH- ! 1]i pugseyybenzophenong
i's - condensed Wi th 1,2;naﬁhthg u!none-d|a2|deJ4-squhonyI chl ori dpe
in anolar ratfio of 1:3. Sol utiofi lozhdeity , .
? G 5% methanesulphonyl passed
15 chloride
H 10% methanesulphonyl passed
chloride |
I 10% methanesulphonyl passed
chloride
20 J 10% methanesulphonyl | passed
chloride
K 20% methanesulphonyl | passed’
chloride
L 20% methanesulphonyl | passed
' 25 chloride
M 10% ethanesulphonyl passed
chloride
N 10% benzenesulphonyl passed
chloride
30 o 10% valerylchloride passed
' P 10% dichlorobenzoyl passed
chloride
(1) The light-sensitive compounds of the samples were
prepared by reacting 2,3,4-trihydroxyben3ophenone
35 with a stoichiometric quantity of a mixture of



Li'ght -sensitive m xtures are prepared by the - 20 - method al ready
described. The m xtures containing the various |ight-sensitive conmpounds
are dissolved in a filtered sol ution conposed of 24% Novol ak resin and 76%
propyyene gl ycol methyl ether acetate (PGVEA). The resist 5 m Xt ures
are so adjusted that the absorptivity of thie |ight-sensitive conpound is
1.0 I/g. cmat a wavel ength of 377 nm 17 ,“40or exanple, a sanple of 30 ngy
of 2,3,4- trihydroxybenzophenone tri (1, 2-naphthoqui none-di azi de- 4-

sul phonate) in one |oxganid aseidnehabiden ahsokbei vmigtuges. dJn 0.thed at

377 nm the phOtOfe%ﬁ;&eﬂﬁéM@ haS Wit OhbO\MdHl SIS | £80k4- 5;:r'lzt"éce,
| i ght-sensitive conpo Novol ak resin 72. 9%

d 23.
The phot or esi st t est? $¢%T?W%W??%°?#?‘P%‘F%d’?ﬁ fcqrﬂﬁf%%ﬁté} ttdhe
filter number 8 and dimzoddmpowdd sakomer opore filter (manufactured by

M1 11 porg Corporation) f?é&h“%lﬁ; ti6ie 2PE" EHhCBelkeln? tth%to éx&gﬂéﬂfﬂf‘é&r-

The test solutions are stored in a drying oven at a con
tenperature of Hght-sensitings campeundsht Yéﬁé—ldudﬁél"t\?ﬁéﬁhéﬂ'éhvﬁ!ﬁ‘m%f

precipitate haschiti®d stabieatghamesd thé aamoti€iedl utight-Einsitiaee has

not passed the stabili test. The test results for a nunber of nodified
and uhnodi fi ed cp‘ﬁ'&ﬁ%“é 5t m xtures are sumarised in 25 Tabl e 1 bel ow.
- 21 - Table 1 The possibility of preparing a solution of a

10 particular light-sensitive compound may be adversely

affected by the choice of solvent system. It happens that
a light-sensitive compound is only sparingly soluble in

N~ one solvent system while it can be dissolved without
difficulties in another solvent system. It is, however,,-
15 generally the case that, in solvent systems.in,which.both-
the unmodified and the corresponding modified light-
sensitive compound ... (lacuna), a precipitation is to be
observed with these compounds ... (lacuna) virtually all
cases before three months have elapsed. The individual
20 results of the three-month storage test are shown below
in Table 2.
Table 2
Light-sensitive Modification ‘¥ Solution
— compound (mol%) stability
25 - (shelf life)
B none - failed
U none failed
v none failed
30 F 5% methanesulphbnyl passed
chloride
G 5% methanesulphonyl passed
chloride
H 10% methanesulphonyl passed
35 chloride
I ' 10% methanesulphonyl passed

chloride



Li ght -sensi tiv
stability 5
nope

2. 5% et hanesu
met hanesul phon
chloride G
chioride H

met hanesul phon
met hanesul phon
passed chlorid
chloride M
benzenesul phon
val eryl ch8orid
chloride (1)

reacting 2,3, 4-trihydroxyben3ophenone

e Modification Sol uti on conpound (ol %
A none failed B
failed C none failed D
| phonyl passed chloride 10 E 2. 5%
yl passed chloride F - 23 =5% net hanesul phonyl - passed
- = 5% net hanesul phonyl passed 15°
. _J0¢ n . passed chl ogi de,l . 10%
Lot SeHaTELpa HHAERRBE 100 A5 5'8°%p t 1 on
yeompewardcd chi or i (Roks) 20% et hapebil btwn'f
e L 20% met hanesul phonyl passeghebs life) :
10% et hanesul phonyl passed chloride N 10%
e paissed P 10% metthémesubphonpknzopassedpassed

The Iight-sensitivghfgggggnds of the sanples were prepared by

with a stoichionetric

quantity of a mixtur® of di azocoAPbunethanesulpheaylci dpAseede. The figures

in thi:s col um
AL,

10

‘15

20

25

30

35

specify the respeghiypigdantity of
L 20% methanesulphonyl passed
~ (lacuna)
(1) see Table 1.
(2) The samples were examined after three months.
"Failed" means that a precipitation occured

visibly, and "passed" means that no

precipitation was detectable.

The data shows that the modified light-sensitive
compounds exhibit a far lower tendency to precipitation
than the unmodified light-sensitive compound containing
the diazocompound alone. Consequently, the photoresistant
nmnixtures prepared with the light-sensitive compounds
according to the invention have an increased shelf life.
Example 2

Resist solutions are formulated with the light-
sensitive mixtures according to the invention and are
adjusted so that the absorptivity of the light-sensitive
compound is 0.76 * 0.025 1/g - cm at a wavelength of 377
nm. The light-sensitive compound to be tested in each
case is dissolved in a filtered stock solution composed
of 24% novolak resin and 76% propylene glycol methyl
ether acetate. The resist solutions are then filtered
through an Ertel filter No. 8.

The photoresist mixtures are then spun onto
silicon wafers which give a dry layer thickness of 2.0
pm. The wafers are dried for 30 minutes at 90°C.

The initial thickness of the photoresist layers
is determined with a Rudolph thickness measuring
instrument. Exposure is then carried out with different
doses of UV light (350-450 nm). The photoresists are



- 22 - organic acid halide in the mxtures. In the experinments in which no
nodi fi cation took place, 2,3,4-trihydroxybenzophenone was condensed with
the di azoconpound al one. 5 ' Fromthe table it can be seen that
the \mpdified light-sensitive conpounds yield nmixtures with better solution
stability than the unnodified Iight-sensityye_conmpounds. The possibility of
preparing a solution of a 10 particul ar |ight-sensitive conpound may be
adversely affected by the choice of solvent system It happens that_a
| i ght -sensi ti vedeBapenRd i §08n| § sBARREGI yatol 2B € | WSHRG sdnyveplkalinem
\IMtﬁi l e iL can bedﬁ'véiabéﬁdc&nblbjﬁﬁﬁt ?ff fﬁmv'.%d'r?ﬁ?)dﬂ@r&fmratﬁdﬂd@ﬂtaﬁyﬁﬁgm_ ]
i's, however, ., _gener e _case that, in,saqlven stegs LN ic
both t he.uniodi PPEALade ee RHte SEREESeeto e o 1EEGHE il SasfGnlsed”
conpound ... (|lwatem), inprecheitatatoio i s U:@.be Vishr vethhist h déreskoper
conpoundsg. .. ( Li&pual algl £ t %FE%
el apsed. ?he in§?§?§§§F¥§85H' E%gsEFF§?§?§¥ﬁ§£€ﬁ$%é#%§ﬁ? stgégggﬁﬁgs?fare
shown bel ow i n ¥h8| unexpoggdoresipfhlayersParte byphhe davelapeEr¢an in
Sol ut i o ngenspalnbe kept at"dX05 to 0.015 um ped! abiiditle. (Phe25

g:?ﬁ%g b'fe) B_remaﬁgﬁgg T%?%f thickness i?aFPSBf%%L%%rgd anq:in th8°
5% net hanesul phwayl the payerdloibBoocduring for a patticulamnesergiodose
passed ;¢ is determined.

The light sensitivity is measured using a

U ' characteristic curve according to R. W. Wake and M.
C. Flanigan, . "A Review of Contrast in Positive
Photoresists", SPIE vol. 539, Advances in Resist

15 Technology and Processing II (1985, page 291), the 1ayer'

thickness loss after a development time of 1 minute being

plotted against the logarithm of the UV exposure dose.

The respective light4sensitivity value is obtained in

mJ/cm® by interpolating this curve to a layer thickness

20 loss of 1 um. The slope of the linear part of the curve
indicates contrast. _

The results obtained on testing the 1light
sensitivity, the contrast and the dark erosion of several
photoresist mixtures containing the light-sensitive

- 25 compounds according to the invention are shown in
summarised form in Table 4 [sic] and are compared with
photoresist mixtures which contain the unmodified light-
sensitive compounds. Statistical comparison values are
obtained by examining three photoresist samples which

30 contain an unmodified 2,3,4-trihydroxybenzophenone-1,2-
naphthochinondiazide-4-sulphonic acid triester (preparéd

with diazocompound alone). Each sample is subjected to a
light-sensitivity and contrast measurement three times so

that a total of 9 sets of data are obtained. The range of

35 variation of the light sensitivity (mJ/cm?) from the mean
light sensitivity is t 10 per cent. The absolute
difference between the maximum and minimum light-.
sensitivity value is 20 per cent, referred to the lower



chloride H 10% met hanesul phonyl passed 35

chloride | 10% net hanesul phonyl passed chl ori de - 23 -
Light-sensitive Modification [err] Solut i on conpound
( ol stability [err] (shelf life) 5 J

10% met hanesul phonyl passed chloride K 25 - 20% met hanesul phonyl
passed chloride L- - 20% net hanesul phonyl passed 10

(I acuna) (1) see Jabl The sa wer e, exan ne er. three nmpnt hs.
"Fai | ed" neans Y?\%‘fg e%&%c%ﬁ%?ﬁt?%nv %‘a“v?’é ln‘gja‘ﬁ'm‘; al p%%’éefe’EFSt
neans that valués from the meqm evabueau.somlm:e tlel@cpelrl cernfize the a

shows that the gp I ting 't?x@s aaha" ﬂy\ﬁﬁ,gn
tendency to preC| pI :tiaﬁgo dgﬁ%%fﬁ%éunno I ed htﬁéggﬁgntl v;é&col& oun
cont ai ni ng t he MPAFRESFp NREHR| dife. 180n§b€|§|erﬁ'4§)e 2% PR& o?%%Fsta#ﬂa%
m Xt ur es Preparegfettddt b6 {;heh]_oﬁeﬂsvalue conpounds accor d| ng to the

: . h : q
formil ated w th the || ofpS SERE; FPRRLRP.PHPRR delaaniss 3 Fhat e ths,
and are 25 phiptoresist mixtures abepapedvmqommgnetmym vrention
I|gh rysen' S 0. 78réd€ralsd Onot l/ gne&FidE ac&/aveﬁéngéﬁapégéﬂg %J&fned

S|t|ve conpound to be tested In each
mixtures in relation to their copying properties.



case is dissolved in a filtered stock solution conposed of 24% novol ak

resin and 76% propyl ene glycol nethyl 30 et her acetate. The resi st
spl,ution§ areHt h figtered through an Ertgl filter No. 8. Thegphot oresi st
mwresdsgr spun onto silicon waferls Bhrch give a dry | ager thickness
of 2.0 udx

h
; ersfare dried for 30 mnutes at [err]. 35 _ The
initial @ [ he Bhotdresish |ayer§ iR d& ergi nB§d3wi t Rudoj ph
t hi ckneswﬁaam‘i %i trhmert. Expdsurle i® tHentcarfied but wgth different
doses of UV TOM 50- 450 nm) . The photoresists are - 24 - glevel opged

for 1 mngte at [efr] using an alkaline devel oper conposedgof KO and
boric acgd-gdld contaihping netal ions, which devel oper was dil uded w t

dei oni se& er in |the ratio 1: 3. Wth this- develoger 5
concentr&t@dh, the dayk erosion or degree of erosion of the um@xpose
resist | parts by| the devel oper can in general be kept at @.005 t
~0.015 p -m nute. [The remai ning | ayer thickness is then nedgured din
this waydt#d | ayer |oks o‘gcug ng for a par‘_;,i cg.l ar engr gy, gJose &0 S
. determn 'ig'g | i ght $en§i t I:_‘l/i tey ig rr@sg_-edt_szi;ng il cgfapact i sticgurve
acgordin . W Wake and M C Flanigan, "A Review of trastg in
PostTti ve esists|, SPIE vol. 539, Advances in Resist 15 Techfol ogy

. and Processing Il (19B5, page 291), the layer thickness |oss afﬁter as

- devel opnent tinme of 1f minute being plotted against the |ogaritidm of tie WV
- exposuregdose. The reppective |light-sensitivity value is obt ai‘ged inB
"ml/[err]goy interpolafling this curve to a |ayer thickness 20

| ossgof 1
. pm. The $Bpe of the |inear part of the curve
PRO™ ¥y
b

0.007
0.011
0.009
0.006
0.003
0.001
0.005
0.006
0.011
0.007
0.010
0.008

Table 3

Absorptivities
measured at 405 nm,
measured at 365 nm.

0.762
0.759
0.782
0.758
0.752

0.778
0.775
0.770
0.756
0.775
0.770
0.767

’

20.6 mJ/cn?, measured at 365 rm.
is 3.09, measured at 405 mim

-band exposure (350-450 nm)
band exposure (365 nm) is 2.43,

with a narrow-

(1/g-cm at 377rm)

mJ/cnt’

9

with a narrow-band exposure (365 nm) is

(2) The typical image
sulphonate) wi

2.5 % methanesulphonyl
10% dichlorobenzoyl chloride

5% methanesulphonyl

10% valeryl chloride

Modification

(mol %)

a broad:

A & U E - B Moa B 2 oM

(1) The typical light sensitivity of standards [sic] 2,3,4-tri

with a broad-band exposure (350-450 rm) is 18

Liglrt—sé:sitive
campournd No.



i'ndi cates contrast. The results obtained on testing the light sensitivity,
the contrast and the dark erosion of several photoresist m xtures
containing the light-sensitive 25 conmpounds according to the
inkgntion are shown in sumari s8® QoA 762aBile 4 [sic] and are conpared
wi'th photoresist m xtures which contain tye unnodified |light- sensitive
conpounds. Statistical conparison values are obtained by exam ning three
phot oresi st s |l es, whjch 30 . contain an unnodified

2,3, 4-trihydr gég‘b%ﬁ'io‘bi%%ﬁe- 1, 2- napht hochi nondi azi de- 4- sul phoni ¢ aci d
triester (prephsed w thightzsenspoived akixmjre Faceontaiming sasubimierd to a
| i ght-sensitivi ng_c ur, t j t of 9
sets of data a‘?%i/% tg?ngggaiﬁélrgg%%eagggggs I&&%S:aeﬁs g?a?l Sfm%ﬁl qﬁleea I‘#éh?1£
sensitivity (rbeastrgweklakle Hn aaueousgialkaddine apdi grganiersqlventry

cent. The absohhde adislf eée'lq.%htb%@m'%ivwecoxﬂ?éﬁhﬁﬂ'm chadacteti®ed 1inght -

sensitivity value is 20 per .cent, referred to e, | Quner - 25 - val ue.
The range of VERaL:ithe oﬁ‘t%’lstﬁfﬁﬁtdd’aﬁ compernd | if o8 f?%?r&?‘h ahiah

val ue i s al so pgddpet ofna; phéaohbsotompodndf efethe fermada The maxi mum and
m {i pum measured value is in this cas® 24 per cent, again 5 referred
tothe | ower value. The test results sffown in Table 3 show that the
photoresi st m xtures prepared acggrdi to-the invention are al so not
inferior to the anal ogous unnodifie€ ures in relation to their gepying
properties. - 26 - : :

N

in which o ,Ra.

. LR
. . a
10 R is hydrogen, -X-R, or — X @
: ' _ " Ra

Ry
R, is hydrogen, an OH group, halogen or a lower alkyl

group, at least two and at most six R, groups being
OH groups,
X is a C-C bond, ~0-, -S-,

S % 9 T 9
—502-, -&:—, -C—(Giz)n-, "C-‘Iz'c-(ciz)n‘r ~C~0~, —C-O"(Cﬂz)n",
I\../'
° |
15 . ~CHy~C-0-(CH3)p=s ~(CHa)y~ ©OF c:-13-‘c-c-13 ‘
n is 1 or 2 and

Ry, is hydrogen or a substituted or unsubstituted alkyl
or aryl group,
or of the formula II

-

L



[err] [err] EP O 244 762 B1 - 27 - Patent clains 1. Li ght-sensitive
m xture, containing a binder, which is insoluble in aqueous systems and
sol-ubl e or at |east swellable in aqueous-al kaline and organic solvents, 5
and..al so a | i ght-sensitive conpourR @h244cl62iBrd in that the
l'i ght-sensitive conpound is a condensatlgﬁ product of a phenolic corrpound

y

of the formula I tn which 10 drogen, -X-[err] or .- X err]
Ra i s hydrogen, an OH group, hal ogen orRa |l ower alkyl group, at |east two
and at nost six Ra groups being OH groups; *X is a CGC bond, -0-, -S, .
[err] [err] O 15 [err -1 or 2 and [err] is hydrogen
or a substituted or unsubstituted U ﬁeoup, or of the fg&gula I
EP 0 244 762 B1 - 28-- (I11) RS —’ '\_) '

in which
o Ri is hydrogen or
and
U 5 R, is hydrogen or an OH group, at least two R, groups
being OH groups,
or of the formula III
: o} -
HO \)\/ca
(@) J
NI e ; CH 111
2 ' '
. 0
o -2
in which
10 R, is hydrogen or a substituted or unsubstituted alkyl
- or aryl group,

withh a mixture of a -1,2-naphthoquinone-diazide-5-sul-
phonic acid chloride (diazo compound) and an organic acid
 halide of the formula IV |

15 - _ W-R, (IV)

in which
('.}
W is -C-V or -S0,-V, V being a halogen, and
: Ry is a substituted or unsubstituted alkyl or aryl
20 | group. '
2. Light-sensitive mixture according to Claim 1,
characterised in that the molar ratio of diazo compound

* € L M S %



in which [err]- is hydrogen or and 5 [err] I s hydrogen or an OH
group, at least two [err] groups being OH groups, or of the forrmula Ill in
'mhlch 10 [err] i s hydrogen or a substituted or unsubstituted al kyl or
arnygroup, with a mxture of a 1, 2-naphthoqui none-di azi de-5-sul - phonic
acid chloride (dlazo conpound) and an OFQﬂpIC acid halide of the formula IV

15 - [err] (I'V) in which O
W  is -CV or [erz% being a hal o en, and [err s a substituted or
unsubst i t ut ed ¥33G4e¢ Wigh thegphenolic cgmpgpndoto the neaghed arganige
(rjnxture accor ddi tkallde tdn éélaiﬁCéﬁhS@hénfi'diﬁltlii\et%miﬁflfaL' o of |
i azo conpoun Ie e _phenolic
conpound to tHe" react etdlél?ba%?’éslaﬁ"ﬁfe haﬁ"\"ﬁreurr'%n hv{acoaséﬁlar’t?ﬁ] 2 to
19:1. 3. Qrg’ht mctt%imdtimetha{bcordl ng to Ci aiml or 2,
characteglsedn is [err], [err] is hydrogen and OH
groups, x[sic] is [err%y}ﬁ% [err I S aryl especi al Iy phenyl, 10 in
the phenolic dbnp d??&??o#%%l |9r$49$q i s hydrogen and
L x[31c] is -8- and
R, is aryl, especially phenyl,
10 in the phenolic compound of the formula I,
R, is hydrogen and
\/' R, represents OH groups

in the phenolic compound of the formula II, and
R, is phenyl or alkyl having 1 to 20 carbon atoms

0y

15 in the phenolic compound of the formula III and,
' furthermore, o
R, is alkyl having preferably 1 to 6 carbon atoms or
phenyl
in the organic acid halide of the formula IV.
20 4. Light-sensitive mixture according to one or more

of Claims 1 to 3, characterised in that the binder is a

novolak or a polyvinylphenol.

5. Light-sensitive mixture according to one or more

of Claims 1 to 4, characterised in that the mixture

- 25 contains a solvent or solvent mixture.

6. -~ Light-sensitive mixture according to one or more

of Claims 1 to 5, characterised in that the mixture

additionally contains dyes, flow agents, plasticisers,

adhesion promoters,' development accelerators and/or
30 nonionic surfactants.

7. Light-sensitive mixture according to one or more

of Claims 1 to 6, characterised in that the. binder is

present in a concentration from 15 to 99 % by weight,

relative to the solid constituents of the light-sensitive
35 mixture.

8. Light-sensitive mixture according to one or more

of Claims 1 to 7, characterised in that the light-sensi-

tive compound is present in a concentration from 1 to

RO A




ferr] represents OH groups in the phenolic conmpound of the fornmula Il, and

[err] I's phenyl or alkyl having 1 to 20 carbon atons 15 . in the
Rhenolic conpound of the fornula Il and, furthernore, [err] S
aIky* having preferably 1 to 6 carbon atons or phenyl in the organic acid
halide of the formula IV. 20 4. - 3pight-sensitive mxture according

to one or nore of~-Clains 1 to 3, characterised in that the binder is a
novol ak or a @l yvi nyl phenol . 5 Li ght-sensifive. m,xture according to
one or nore oggc?‘a ¥s l?ﬁgll,rﬂﬁﬁﬁﬁ? efr‘?g'&? i %F°Pﬁ§lﬁf‘ﬂ'§rﬁe°§5{£‘e
cont ai ns a solight-sensdltiset minctires. 6. Li ght-sensitive m xture
according to gne or i t 5,§g§ﬂ } SEShd {ﬁé e
m xt ure addi tlgénal I y?%%?%?%ggsﬁe%ﬁ%vﬂ aegen s?%ﬁ%t [ m%‘%r%, dﬁgglaon
pronoters, defuPppFEntan@cal ckighisenfibiveolayerno fhanactentard akbs. 7.
Li ght - sgnsi ti ¢fafl xhe' ¢2igh¢ceenBitiveolayer GBkees8pohliai ¥ theolfght-

characterised in that the hinder is sent in_a concentratjpop.fromil5 to
56 v by wet gneensitie, AR atfoti fRgCke, dof SHmdin of chralaRLE; o
35 m xtur &o 8. Li ght -sensitive m xture according to one or nore of
Clains 1 to 74acharac ' ' € bl = - b 0 LS
préSent in a %gﬁqentrgt% F:(k))r?aﬁrn grrkn%%t% %i%?'lftf?%?hi’?%g?? E%éﬁl?iﬁ%%%gc* C L
M S * - tegiseds im pyhaki fhe supRAnt oi$oat fdldgany waferi Faaked of
the |igpt-sengithva Ehermadly grown silicon dioxide layer.

11. Process for producing a photoresist stencil,
using a recording material according to Claim 9 or 10,

~ characterised in that the light-sensitive mixture is
applied to the support, the recording material is sub-
15 jected to pre-drying at 80 to 105°C, imagewise exposed
and then developed and also, if desired, subjected to a

heat treatment.

R A R



9 Recording material, essentially consisting of a support and a

| ight-sensitive |ayer, characterised in 5 that the light-sensitive
| ayer corresponds to the light- sensitive m xture according to one or nore
of\.\Gaims 1 to 8. 10. Recording mateyjal according to Claim?9, charac-
terised in that the support is a silico Yt er coated 10 with a
thermally grown-stlicon dioxide | ay@?.o 244 762B1 process for producing a
photoresi st stencil, using a recording nmaterial according to Claim9 or

- 10, characterised in that the light-sensitive mxture is applied to the
support, the recording material is sub- 15 jected to pre-drying at 80
to [err], imagew se exposed and then devel oped and al so, if desired,
subj ected to a heat treatnent. - 31 - EP 0 244 762 Bl As printed C ains

1. Light-sensitive m xture, containing a binder, which is insoluble in
aqueous systens and soluble or at |east swellable in aqueous-al kaline and
organi c solvents, and also a |ight-sensitive conpound, charac- terised in
that theadd gtini@epi tive conpound is a condensation product of a phenolic
conpound ofFidice fornmula | (1) in which R is hydrogen, -X-Rb or [err] is
hydr ogen, an OH group, halogen or a | ower alkyl group, at |least two and at
no3t si X [ &r riighgsensiipe riigtunagedBlsingp @Lbsier, Mhich isi issolublg-iCadpeod, syst®ns andSsaiuble or at
is 1 or 2 andeast sweilable in aqueous-alkaline and organic solvents, and also a light-sensitive compound, charac-
terised in that the light-sensitive compound is a condensation product of a phenoclic compound of the

formula |
,
—/ ]"
Ra =~ |
et _
Ra
in which

R is hydrogen, -X-R,, or

Ra is hydrogen, an OH group, halogen or a lower alky! group, at least two and at most six R,
groups being OH groups,
X is a C-C bond, -O-, -S-,

Tl i
-S35-, ~C=; <T@l “C-(SR)gmy <0y (S
a {

" . . ’
“THy=C~0= (Sl g=s ~(Fln~ OF c:-:3-|:-c:—:3 '

n is 1 or 2 and
-

O A



-~ 32 - EP 0 244 762 Bl Rb is hydrogen or a substituted or unsubstituted
al kyl or aryl group, or of the formula 11 [err] in which [err] IS
hydrogen or [err] and [err] i s hydrogen or an OH group, at |east two
[err] groups being OH groups, OH in wi gy R2 i s hydrogen or a substituted
or unsubstituted alkyl or aryl group g% Pggf xture of a

1, 2- napht hoqui nonre- di azi de- 4- sul phoni ¢ acid chloride (diazo conpound) and

an organic acid halide of the formula IV [err] (1V) in which W is or
[err], V beingRa hidygepen cnadulistitnted or unsubstititedosiyi dirutyegl-omr unsubsti t ut ed
al kyl or arylorgitbasformuia it * C L M S - 33 - EP 0 244

762 Bl 2. Light-sensitive mxture according to Caim1, characterised in
that the nolar ratio of diazo conpound reagted with the phenolic conpound

to the reacted organic acid halide ranges i each case from1l:1 to 39:1. 3.
Li ght-sensitive m xture according t aiml or 2, characterised in that R
is -X-Rb, [err] i s hydrogen _and . 2is 0 and

L

~in which
R is hydrogen or
{
?“
and
R is hydrogen or an OH group, at least two R, groups being OH groups,
or of the formula Il
N —1;
QH
HQ l . CH o
or
III
e CHz . )
(N P'j- 'c| )
- o |

in which

Rz  is hydragen or a substituted or unsubstituted alkyl or aryl group,
with a mixture of a 1,2-naphthoquinone-diazide-4-sulphonic acid chloride (diazo compound) and an
organic acid halide of the formula V

W-R; (V)
in which
w is

K.

or -S02-V, V being a halogen, and —_—

R s A



{err] Is aryl, especially phenyl, in the penolic conpound of the formula

1, [err] I's hydrogen and [err] represents OH groups in the phenolic
conpound of the formula 14, and [err] is phenyl or alkyl having 1 to 20
cagon atons in the phenolic conpound ©f33he formula Il and, furthernore,

[err] is alkyl having preferably Ept@24y fg@'éon atons or phenyl in the
organic acid halide of the fornmula I'V. 4. Light-sensitive m xture according

to one or nore of Clains 1 to 3, characterised in that the binder is a
novol ak or a pightyensiyé pieined hecorbing td Qi & @RS adtdriveal iNithat the eno€ €atié di digkotcompdied
or nore of Cl asanted dith be dhendliz avrapdusd ioSietreaatedt dngihic adle hatide tanges ircexah adsa $rom 1:1 to
sol vent or soRgent m xture. 6. Light-sensitive m xture according to one or
nore of Claims 1 to 5,characterised in that the m xture additionally
cont ai ns dy%s Lightsenpitivgmprtuee acpirdieg tp fairef o1 2. sbanetsrisad iptheinot er s, devel opnent
accel erators anB/or'sn ﬁwonl c surfactants. 7. Light-sensitive mxture
according to onBs or ShyregeaenPUEREPsT to 6, characterised in that the binder
is present in a*contentration from 15 to 99 % by weight, relative to the
solid constituents of the light- sensitive mfure. 8. Light-sensitive

Jure according to one or nore of Clains 1 1i®.7, characterised in that
thké | ight- sensitive conmpound is present in a concentration from1 to 85 %
by wei ght, rel ative to the solid constituents of the |ight-sensitive
m xture. 9. Rec Iﬂgrpa Ip erentlaIIy consisting of a support and a
li ght-sensitiy Eh\ééoncy Our%dgtfgemrgq {n that the light-sensitive layer
corresponds toqﬁ p Ve M Xture accor di ng to one or nore of
Clainms 1, to 8.,10. terlal according to Claim9, characterised

Sl

i hthat the SW{F‘M& hgc@np% B afigeh mgated with a thermally grown silica
layer. 11. Procgss §Qhendt lhgw,gq 1D BOLMASlots stencil, using a recording
mat eri al accomw eﬁc% rﬁ’dom e fohfula A, 3GHEmoREd 1 N that the

| i ght-sensitivegm st'&fkﬁ hving?dtdragRc {o® dalt@n SWRPE ghenyt Ne recor di ng mat erial

i s subj ected {QndéraniélatiaRaliddbf BProimuialV> C, i magewi se exposed and then _
devel oped and also, if desired, subjected to a heat treatnent. As printed
Revendi cat i ©ngight-sesiived Mixtule &eor@hy)ﬁo(bae BShirh @f CiGifkk @ NA Bt charictérisédih tHah®e lbinbdres a
dans des syt erBalaorupdiyvingghenddl € ou au noins * C L M S *

5. Light-sensitive mixture according fo one or more of Claims 1 to 4, characterised in that the mixture
contains a solvent or solvent mixture. '

6. Light-sensitive mixture according to one or more of Claims 1 to 5, characterised in that the mixture
additionally contains dyes, flow agents, piasticisers, adhesion promoters, development accelerators
and/or nonionic surfactants.

7. Light-sensitive mixture according to one or more of Claims 1 to 8, characterised in that the binder is
present in a concentration from 15 to 99 % by weight, relative to the solid constituents of the light-
o/ sensitive mixture.

8. Light-sensitive mixture according to one or more of Claims 1 to 7, characterised in that the light-
sensitive compound is present in a concentration from 1 to 85 % by weight, relative to the solid
constituents of the light-sensitive mixture.

9. Recording material, essentially consustmg of a support and a light-sensitive layer, characterised in that
the light-sensitive layer corresponds to the light-sensitive mixture according to one or more of Claims 1.
to 8.

10. Recording material accgfding to Claim 9, characterised in that the support is a silicon wafer coated with
a thermally grown silica layer.

11. Process for producing a photoresist stencil, using a recording material according to Claim 9 or 10,
_characterised in that the light-sensitive mixture is applied to the support, the recording material is
subjected to pre-drying at 80 to 105" C, imagewise exposed and then developed and also, if desired,
subjected to a heat treatment.

As printed

Revendications

1. Composition photosensible contenant un liant insoluble dans des sytémes aqueux, soluble ou au moins




o

- 34 - EP 0 244 762 Bl apte a gonfler dans des sol vants organi ques et
aqueux-al calins, ainsi qu'un conpose photosensible. caracterise e en ce gue
| e. conpose photosensi bl e est un produit de condensation obtenu a partir
d'yt conpose de type phenol de fornule Baa-[err]

( 1) [err] dans laquelle R represenggqwiszpps d hydrogene, -X-Rb ou [err]
represente un atoene d' hydrogene ou d' hal ogene, | e groupe OH ou un groupe

al kyle inferieur, au noins deux et au nmaxi mum six groupes [err] etant des
groupes OH, Xapte i Igefflecamstdes oheants ioajasiques Gt Gaueux-didalins: Snsi qfi'@r tdmpodd ghetosdnsible.
[err] n esStarattédsfe2neb gl lerdompasp phsesatsiblelsst art wnditde ltyrdiecsgion@beou lparirrdispe
al kyl e ou ar ydompesfetettymel dhénvbdet forgwledt i t ue; ou de formule 11 | -3 - EPO
244 762 Bl dans laquelle [err] represente un atone 'd' hydrogene ou et

[err] represente un atone d hydrogene ou | e groupe OH, au npoi ns deux

groupes [err] etant des groupes l 3. ou de fornule |11 dans | aquel | e
;@r- S
ot |
aa
dans laquelie
s R représente un atome d'hydrogéne, -X-R;, ou
R :
P2
LR
. a
. Ra
k-]
a

R. représents un atome d'hydrogéne ou d'halogéne, le groupe OH ou un groupe alkyle inférieur,
au moins deux et au maximum six groupes R, étant des groupes OH,
X représents une liaison C-C-, -O-, -8-, -§02-,

0
i
:. . -c-’
— _
0 | 0 0 0
E (CH.) ] 1 I
-C-(CHy) |, ~CHy -C-(CH,) -, -C-0-, -C-0-(CH,) -
2 |
‘ .
-CHZ-C-G-(CHZ)n-, —(CHz)n- ou CH3-$-CH3’

n est 1 ou 2 et
R, représente un atome d'hydrogéne ou un groupe aikyie ou aryle éventuellement substitué;
ou de formule il

2y
‘ .
(7:>~/C:>* R (11)
— "

A O O P



[err] represente un atone d' hydrogene ou un groupe alkyle ou aryle
event uel | enent substitue; avec un nelange d' un chlorure de

1, 2- napht oqui nonedi azi de- 4-sul fonyl e (conpose diazo) et d'un hal ogenure

d' st de organi que de formule IV [err] (I\Q _dans |aquelle W represente
[err] ou [err]-V, V representant un gi g@q%? et [err] represente un
groupe al kyl e ou aryle eventuell enen 2. Conposition

phot osensi bl e selon [ a revendication 1, caracterisee en ce gue | e rapport
nol aire du cony %§ QP% p2z0, ms en reaction avec | e conpose de type phenol,
a | ' hal ogenure acl de organique ms en reaction, va de 1:1 a 39:1. 3.
Conposi tion phot g§en§,}pgg§,teqﬁla%eldqwgr gei cation 1 ou 2, caracterisee en ce
gue. dans | e conpose de type phenol de formule I R represente [err], *
C L M- S * - 36 - EPO 244 762 Bl R resente un atone

d' hydrogene ou |l e groupe OH, X represente [er presente un groupe
aryle, en particulier phenyle; dans |e conpose d phenol de fornule 11
[err] represente un atone d' hydrogene, [err] sente | e groupe OH

et dans | e conpose de type phenol de formule |1l represente le
groupe phenyle ou un groupe alkyle ayant'ﬁé&ﬁ s de carbone; et
dans |' hal ogenure d' aci de organique de fornmule |V ] represente un
groupe al kyl e ayant de preference de 1 a 6 atones dgﬁcarbone, ou | e groupe
phenyl e. 4. Conposition photosensible sel on une ou plaisi eurs des

revendi cationsetl a 3, caracterisee en ce que le liant est une Novol aque ou
un pol yvi nyl phenBt . ®pré@otepesittmedhysingérsanieidriuge S8l en moine deux grdupes Byiétent dies

revendi cations 1 a 4groeras QBt eri see en ce que | a
— ou de formule I}l

ok 1 .
A ]
= ) QE . '
O | : (111)
3’ : *2
2 g
- Q
—
. -2
dans laguelle ‘
R, représente un atome d'hydrogéne ou un groupe alkyle ou aryle éventusllement substitué;
U avec un mélange d'un chiorure de 1,2-naphtoquinonediazide-4-suifonyle (composé diazo) et d'un
halogénure d'acide organique de formule IV
W-Rs (V)
dans laquelle
w représente
0
1
~-C-V

ou -S02-V, V représentant un halogéne, et
Ra  représente un groupe alkyle ou aryle éventueliement substitué.

2. Composition photosensible selon la revendication 1, caractérisée en ce que le rapport molaire du
composé diazo, mis en réaction avec le composé de type phénol, & I'halogénure d'acide organique mis
en réaction, vade 1:1 3 39:1.

3. Composition photosensible selon la revendication 1 ou 2, caractérisée en ce que, dans le composé de
type phénol de formule | . [

" epbsarie X7, R 0 A DA



conposi tion contient un solvant ou un nel ange de sol vants. 6. Conposition
phot osensi bl e sel on une ou plusieurs des revendications 1 a 5. caracteri see
en-ce que le nelange contient en outre des colorants, agents d' etal enent,
plastifiants, agents favorisant |'adhereB6er accelerateurs de devel oppenent
et/ou surfactifs non ioniques. 7. Cogp%si&@?thot osensi bl e sel on une ou

pl usi eurs des revendications. 1 a 6, caracterisee en ce que le liant est
present a une concentration de 15 a 99 %en poids, par rapport aux
constituants solr,desrepi@sdn® s QBRI HylaRn® BPlQRRpSOR! €. 8. Conposition

phot osensi bl e sef on rep@septeé pl usi eurs des revendications 1 a 7, caracterisee
en ce que | e conpose photosensi bl e est present a une concentration de 1 a
85 % en poids, par rapport aux constituants solides de |la conposition

phot osensi bl e. 9. Materiau de reprographie, esgentiellenent constitue d' un
support et d'une couche photosensi bl e, caracteci-se en ce quo |a couche '
phot osensi bl e correspond a | a conposition photosensi ble sel on une ou

pl usi eurs des revendications 1 a 8. 10. Materiau de reprographie selon |la
revendi cation 9Pscar8RERode SENPBYIg AR PRECUY BBV est une plaquette de
silici um revetd# 'EC‘E!P&PS%S‘BIB’H%"'EQM P ¥e'de siliciumproduite

t Ref ni quement . 1. ﬁﬂ% 8@8”%8@?9 B%ratlon d' un masque de phot oresi st
avec ut|I|sat| d JgP £ { h|e selon | a revendication 9 ou
10, caracteri s %ﬁ 6@ ewp ¥° ensibl sur |e

Ot (0]
support, Ie ik 'ep ¢ 2 a’:: wle QU " g(vlga{ﬁq% é %ﬁgegélggar one;
0:orr], expati o (f‘ﬁ“ ST” Qm 9 “°§ Qe %%@Anegee 1 8% SHRIHSLAETEN o groupe

sounm s a un tra
o

4, Composition photosensible selon une ou plusieurs des revendications 1 & 3, caractérisée en ce que le
liant est une Novolaque ou un polyvinylphénol. :

8. Composition photosensible selon une ou plusisurs des revendications 1 & 4, caractérisée en ce que la
composition contient un solvant ou un mélange de solvants.

6. Composition photosensible selon une ou plusieurs des revendications 1 & 5, caractérisée en ce que le
mélange contient en outre des colorants, agents d'étalement, plastifiants, agents favorisant I'adhérence,
accélérateurs de développement et/ou surfactifs non ioniques.

7. Composition photosensible seion une ou plusieurs des revendications 1 & 6, caractérisée en ce que le
‘ liant est présent & une concentration de 15 2 99 % en poids, par rapport aux constituants solides de la
composition photosensible.

8. Composition photosensible selon une ou plusieurs des revendications 1 & 7, caractérisée en ce que le
composé photosensibie est présent & une concentration de 1 2 85 % en poids, par rapport aux
constituants solides de ia composition photosensibie.

9, Matériau de reprographie, essentieflement constitué d'un support et d'Lme couche photosensible,
caractérisé en ce que la couche photosensible correspond 2 la composition photosensible selon une ou
plusieurs des revendications 1 2 8.

10. Matériau de reprographie selon la revendication 9, caractérisé en ce que le support est une plaquette
de silicium revétue d'une couche de dioxyde de silicium produite thermiquement.

11. Procédé pour la préparation d'un masque de photoresist avec utilisation d'un matériau de reprographie
selon la revendication 9 ou 10, caracténsé en ce que la composition photosensnble est appliquée sur le
support, le matériau de reproduction est soumis & un pré-séchage & 80-105° C, exposé selon l'image
et ensuite développé et dventuellement soumis & un traitement thermique.
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