
EP 0137655 B1 Description The present invention relates to a polymer
composition having excellent radiation sensitivity, which is a precursor of
a heat-resistant polymer. As the polyimide precursor composition having a
radiation sensitivity, especially a light sensitivity, the following
compositions developed for the formation of insulating layers or
passivation layers of semi- conductors are known. (a) A composition
comprising a polyamide acid and 1 to 5% by weight of a dichromate (see, for
example, US-A-3,623,870). 10    (b) A polyimide precursor composition in
which a light-sensitive group has been introduced through an ester group
having a structure represented by the following formula (see, for example,
US-A-3,957,512 and US-A-4,040,831): 15 0 20 CHe CHCO C2 H400C          CONH
NH0 25 (c) A composition comprising a polyamide acid and a compound having
a carbon-to-carbon double bond and an amino group or quaternary salt
thereof, which is dimerizable or polymerizable with radiation (see, for
example, JP-A-54.145,794 and US-A-4.243,743). Proposals have been made to
improve these compositions, and in particular their radiation sensitivity
by the addition of further ingredients. Thui 30  FR-A-2496111 teaches the
addition of one or more light- or radiation-sensitive compounds having an
amino group and an aromatic azide group or aromatic sulfonylazide group in
the molecule, which can be incorporated into the polyamide acid by ionic
combination of the amino group with the carboxyl group of the polyamide
acid, thus bringing about crosslinkage on irradiation. EP-A-0065352, on the
other hand, suggests the incorporation of a bisazide as a photo
cross-linking agent. According to each of these conventional techniques, a
varnish formed by dissolving a composition as described above into an
appropriate organic solvent is coated and dried on a substrate to form a
coating film, and the film is then irradiated with ultraviolet rays through
an appropriate photomask and subjected to developing and rinsing treatments
to obtain an intended relief pattern. A patterned film of a polyimide
precursor is subjected to an appropriate heat treatment to convert it to 40
a polyimide film having a heat resistance. It is a primary object of this
invention to provide a polymer composition which comprises a precursor of a
heat resistant polymer and has an excellent radiation-sensitivity,
including a satisfactory sensitivity to light having relatively long
wavelengths. More specifically, in accordance with this invention, there is
provided a radiation-sensitive 45  composition comprising: (1) a polymer
[Il containing repeating units (A) represented by the following formula:
-(--CO-R1-CONH-R2-NH-4-                             (A) so
L~~~~~~~~~(COOR)                             (A wherein RI is a trivalent
or tetravalent aromatic or heteroaromatic residue having 6 to 30 carbon
atoms, R2 55 is a divalent aromatic or heteroaromatic residue having 6 to
30 carbon atoms, R3 is a hydrogen atom or a substituted or unsubstituted
quaternary ammonium ion, n is an integer of 1 or 2, and COOR3 is located in
an ortho or per! position with respect to the amide linkage. (2) an organic
compound (Il having a radiation-dimerizable or radiation-polymerizable
olefinic double bond and an amino radical or a quaternary ammonium salt,
and 60 65 2    EP 0137655 B1 (3) an aromatic monoazide compound fill],
characterized in that said aromatic monoazide compound 



[lill is selected from 0 i 0                            0 10 and N
H=CH|C t5 The polymer having repeating units of the formula (A) is a
polymer having a structure represented by the above general formula (A),
which is converted by heating or in the presence of an appropriate catalyst
to a heat-resistant polymer having an imide ring or other cyclic structure.
In the above-mentioned formula (A), R' is a trivalent or tetravalent
aromatic or heteroaromatic residue 20  having 6 to 30 carbon atoms. A
tetravalent aromatic or hetero-aromatic residue is preferred as RI from the
viewpoint of the heat resistance of the resulting polyimide. As preferred
examples of RI, there can be mentioned aromatic residues such as a benzene
residue, a naphthalene residue and a biphenyl compound residue of the
following formula: 25                                         (M ) wherein
M is CH     C 30                                                 1 3
3 -0-, -0s -, -CH2-,  C   ,  C,  or -CO- and CH3    CF3 z is an integer of
0 or 1. Especially preferred examples of RI are OO '     and rOvO 0 40 As
another preferred example of R', there can be mentioned a heteroaromatic
residue such as a pyrazine residue. The polymer 111 containing repeating
units (A) may be either a polymer containing one kind of R' as mentioned
above or a polymer containing two or more kinds of RI in the molecule. 45
R2 is a divalent aromatic or hetero-aromatic residue having 6 to 30 carbon
atoms. As preferred examples of R2, there can be mentioned a benzene
residue a biphenyl compound residue of the following formula: 50
V (M' wherein M' is ss   ~ ~ -0-,.0-. -CE2-1  -C- , -C- 'S.O j   or -co CE3
CF3   CH3  CH3 and z is an integer of 0 or 1, 60 65 3    EP 0137655 BI 9
and a polyphenyl compound residue of the following formula: wherein Y is or
I  is so As another preferred example of R2, there can be mentioned a
heteroaromatic residue such as that of the following formula: 15     The
benzene ring of R2 may contain substituents such as, for example, an amino
group, an amide group, a carboxyl group, a sulfonic acid group and a
sulfonamide group, so long as these substituents give no bad effect on the
heat resistance of the resulting polyimide. As preferred examples of R2
containing a substituent, there can be mentioned 20
&o-0  and &o0Q 



CONH 2NEH Especially preferred examples of R2 are 25 and The polymer [11
containing repeating units (A) may be either a polymer containing one kind
of R2 as 30  mentioned above or a copolymer containing two or more kinds of
R2 in the molecule. In the copolymer, at least one kind of the repeating
units may contain as R2 an unsubstituted divalent aromatic or
heteroaromatic residue and at least one kind of the repeating units may
contain as R2 a substituted divalent aromatic or heteroaromatic residue. R3
is hydrogen or a substituted or unsubstituted quaternary ammonium ion. 35
Incidentally, in the formula (A), the group (COOR3),, should be located at
an ortho-position or peri- position with respect to the amide linkage.
Furthermore, the polymer may contain a small proportion of an aliphatic
divalent group having a siloxane structure as R2, so long as the heat
resistance of the resulting polyimide is not significantly degraded. A
typical instance of this aliphatic divalent group is as follows: 40 Cf3  CH
-CH CH CH2          I 1 C2    H2   2-Si-O-Si-CE2CH2CH2- C3  CH3 45 The
polymer [11 having repeating units (A) may be prepared by the reaction
between a dianhydride and a diamine. Preferred examples of the polymer. Ill
include a reaction product between pyromellitic dianhydride and
4,4'-diaminodiphenyl ether, a reaction product of pyromellitic dianhydride
and 3,3',4,4'- benzophenonetetracarboxylic dianhydride with
4,4'-diaminodiphenyl ether, a reaction product between 50
3.3',4,4'-benzophenonetetracarboxylic dianhydride and 4,4'-diaminodiphenyl
ether, a reaction product between 3,3',4,4'-biphenyltetracarboxylic
dianhydride and 4,4'-diaminodiphenyl ether, a reaction product of
3,3',4,4'-biphenyltetracarboxylic dianhydride and
3,3'A,4'-benzophenonetetracarboxylic dianhydride with
4,4'-diaminodiphenylether, a reaction product between pyrometallic
dianhydride and 3,3'- or 4,4'- diaminodiphenylsulfone, a reaction product
of pyromellitic dianhydride and 3,3',4,4'-benzophenonetetra- w5  carboxylic
dianhydride with 3,3'- or 4,4'-diaminodiphenylsulfone, a reaction product
between 3,3',4,4'-, benzophenonetetracarboxylic dianhydride and 3,3'- or
4,4'-diaminodiphenylsulfone, a reaction product between
3,3',4,4'-biphenyltetracarboxylic dianhydride and 3,3'- or
4,4'-diaminodiphenylsulfone, a reaction product of
3,3',4,4'-biphenyltetracarboxylic dianhydride and
3,3',4,4'-benzophenonetetracarboxylic dianhydride with 3,3'- or
4,4'-diaminodiphenylsulfone, a reaction product of pyromellitic dianhydride
with 6o  4,4'-diaminodiphenylether and
bis(3-aminopropyl)tetramethyldisiloxane, a reaction product of pyromellitic
dianhydride and 3,3',4,4'-benzophenonetetracarboxylic dianhydride with
4,4'-diaminodiphenyl ether and bis(3-aminopropyl)tetramethyidisiloxane, a
reaction product of 3,3',4,4'-benzophenonetetracarboxylic dianhydride with
4,4'-diaminodiphenyl ether and bis(3-aminopropyl)tetramethyidisiloxane, a
reaction product of 3,3',4,4'-biphenyltetracarboxylic dianhydride with
4,4'-diaminodiphenyl ether and bis(3- 6s
aminopropyl)tetramethyldisiloxane, a reaction product of
3,3',4,4'-biphenyltetracarboxylic dianhydride 4    EP 0137655 BI
f y      and 3.3',4,4'-benzophenonetetracarboxylic dianhydride with
4,4'-diaminodiphenyl ether and bis(3-amino- propyl)tetramethylsiloxane, a
reaction product of pyromellitic dianhydride with 3,3'- or 4,4'-diaminodi-
phenylsulfone and bis(3-aminopropyl)tetramethyidisiloxane, a reaction
product of pyromellitic dianhydride and
3,3',4,4'-benzophenone-tetracarboxylic dianhydride with 3,3'- or
4,4'-diaminodi-. 5  phenylsulfone and
bis(3-aminopropyl)tetramethyidisiloxane, a reaction product of
3,3',4,4'-benzophenone- tetracarboxylic dianhydride with 3,3'- or
4,4'-diaminodiphenylsulfone and bis(3-aminopropyl)tetramethyl- disiloxane,
a reaction product of 3,3'4,4'-biphenyltetracarboxylic dianhydride with
3,3'- or 4,4'-diaminodi- phenylsulfone and
bis(3-aminopropyl)tetramethyidisiloxane, and a reaction product of
3,3',4,4'-biphenyl- 



tetracarboxylic dianhydride and 3,3',4,4'-benzophenonetetracarboxylic
dianhydride with 3,3'- or 4,4'-di- 10  aminodiphenylsulfoni'and
bis(3-aminopropyl)tetramethyidisiloxane. The polymer [II is either a
homopolymer or copolymer derived only from repeating units of the above
formula (A), or a copolymer of repeating units of the formula (A) and other
repeating units (B). In case of the latter-mentioned copolymer, in order to
achieve the objects of this invention, the other repeating units (B) are
preferably selected from those which do not significantly degrade the
thermostability of the resulting '5  polyimide derived from the polymer [IJ
by heat curing. An example of the copolymer comprised of repeating units
(A) and (B) is poly(amid amic acid). Preferred examples of the other
repeating units (B) are those represented by the following formula: 20
4CO  t(~         CONI-R 2-NH} wherein R2 is a divalent organic group having
at least 2 carbon atoms, preferred examples of which are selected from
those mentioned with respect to R2 in the formula (A). The organic compound
(ll has a radiation-dimerizable or radiation-polymerizable olefinic double
bond 25  and an amino radical or a quaternary ammonium salt. The following
compounds [Il-al through [Il-di can be mentioned as typical examples of the
organic compound (tIll. [11-a] A compound represented by the following
formula: 30                                      4           5 R          R
CH=C              R7 \COOR6 N/ R8 wherein R4 is hydrogen or a phenyl group,
Rs is hydrogen or an alkyl group having 1 to 2 carbon atoms, R6 is an
alkylene group having 2 to 12 carbon atoms, and each of R7 and R8 is an
alkyl group having 1 to 6 carbon atoms. 40      011-b] A compound
represented by the following formula: R 9         CH=CH2 45 wherein RI is
hydrogen or an alkyl group having 1 to 6 carbon atoms. (Il-Cl A compound
represented by the following formula: 50
R10 (CH2=C-CH,-+- NHt wherein R' is hydrogen or a methyl group, n is an
integer of from 1 to 3, and the sum of I and n is 3. S5      [Il-di
Quaternary salts of the foregoing compounds and mixtures thereof. Other
examples of the compound (Ill are 2-vinylquinoline, 4-vinylquinoline,
allyltriethylammonium chloride,  1-allylimidazole,  2-isopropenylimidazole,
1-vinylimidazole,  1-methallylimidazole,  1- allylbenzimidazole,
2-vinylimidazole, 1-methallylbenzimidazole, 1-vinylpyrazole,
1-allylpyrazole, 1- 60  methallylpyrazole, 1-vinylpyrole,
2-methyl-5-vinylpyrole, 2-morpholinoethylacrylate and 4,6-dimethyl-2-
vinylpyridine. Preferred examples of the organic compound [Ill are
diethylaminoethyl methacrylate diethylamino- ethyl acrylate,
dimethylaminoethyl methacrylate, dimethylaminoethyl acrylate,
2-vinylpyridine, 2-methyl- 5-vinylpyridine, allylamine and methallylamine.
From the viewpoint of the photosensitivity, acrylic esters 65  or
methacrylic esters are espcially preferable. 5    EP 0137655 Bi
C In the case of a compound [II] having an amino group and an olefinic
double bond, it is desirable to combine the compound [Ill with a polymer
[1I in which R3 of the repeating units (A) is hydrogen. In the case 



of a compound fill having a quaternary ammonium salt and an olefinic double
bond, it is desirable to combine the compound (Il] with a polymer [I] in
which R3 of the repeating units (A) is an ammonium ion. It is preferred
that the compound [Ill be mixed with the polymer [I] having the main
recurring units (A) in such an amount that the amount of the compound (1I]
be at least 0.05 equivalent, especially at least 0.3 equivalent, to the
whole carboxyl or carboxylate groups of the polymer [I] having the main
structural units (A) and be not larger than 2 equivalents. If the amount of
the compound [Ill is outside this range, the 10 photosensitivity is reduckd
or the allowable ranges of developing conditions such as the developing
time and temperature are narrowed. When the compound ([iI is used in
combination with a monomer copolymerizable therewith, such as
monomaleimide, polymaleimide or a substitution product thereof, the
radiation sensitivity is improved and better results are obtained. 15
The aromatic monoazide compound [Ill] used in the present invention is
selected from o 0   !3                     0 20 0
0 25                     and N3  H=CH-C 0 These aromatic monoazide
compounds [1111 may be used alone or in the form of a mixture of two or
more. It is preferred that the aromatic monoazide compound (1111 be used in
an amount of 0.1 to 30% by 30 weight, especially 0.5 to 15% by weight,
based on the polymer having the main structural units [I]. If the amount of
the aromatic azide compound [fill is outside the above range, the
developing property or the stability of the composition probably will be
degraded. A polymer [I] having repeating units of the formula (A) is
prepared by reacting a diamine with a dianhydride of a tetracarboxylic acid
in a suitable organic solvent. A compound [Ill is mixed into the 35 polymer
solution. Then, a compound 11111 dissolved in a suitable amount of the
solvent is mixed into the solution. The so-obtained solution of the
radiation-sensitive composition may be diluted so that the desired
viscosity is obtained, and be filtered. In the case of a polymer [II in
which n in the general formula (A) is 1, the solution of the photo- or
radiation-sensitive composition of this invention is similarly obtained by
mixing a compound fill in a 40 solution of the polymer [II and dissolving a
compound fill] in the solution. Typical examples of solvents that can be
used for preparing the polymer [I] are N-methyl-2- pyrrolidone,
N,N-dimethylformamide, N,N-dimethylacetylamide, dimethylsulfoxide,
hexamethylphos- phoramide, y-butyrolactone, ethyleneglycol monomethyl ether
and ethyleneglycol monoethyl ether. These solvents may be used alone or in
the form of mixtures of two or more of them. '  46      Typical solvents
that can be used for diluting the photo- or radiation-sensitive composition
are the same as those mentioned above with respect to the preparation of
the polymer [I). These solvents may be used alone or in the form of
mixtures of two or more of them. Other additives such as a sensitizer, a
copolymerizable monomer and an agent for improving the adhesion to a
substrate may be incorporated, so long as the sensitivity of the
composition and the heat 50 resistance of the resulting polyimide are not
significantly degraded. A sensitizer such as Michler's ketone or
4,4'-bis(diethylamino)benzophenone may preferably be used in the
composition of this invention. In this case the amount of compound [1111
may be 0.5 to 10% by weight. By incorporation of the sensitizing agent, the
radiation sensitivity of the composition of this invention can further be
improved. 55     In the process for applying the composition of this
invention to a substrate, the composition is applied by adopting such means
as spin coating using a spinner, immersion coating, spray coating, printing
or the hike, and the composition is then dried at about 30 to about 1000C
for about 10 minutes to about 5 hours to form a film. The thickness of the
so-formed film can be controlled according to the coating technique or by
controlling the solid content or viscosity of the solution of the
composition or other means. 60     The film is then exposed imagewise to
actinic radiation. Typical actinic radiation sources used are ultraviolet
lamps providing radiations having a wavelength of 200 to 500 nanometers.
Other actinic radiation such as visible rays, X-rays and electron beams can
also be used. Ultraviolet rays and visible rays having a relatively short
wavelength, that is, 300 to 500 nm, are preferred. 



After the exposure, the film is developed into a relief pattern With a
developer which dissolves the 65 unexposed portions. 6    EP 0137655 81
( An example of the developer is a mixture of a solvent for the composition
and a non-solvent for th composition. As the solvent, there can be
mentioned N,N-dimethylformamide, N,N-dimethylacetamide, N-
methylpyrrolidone, dimethylsulfoxide and hexamethylphosphoramide. As the
non-solvent, there can be mentioned methanol, ethanol, carbitol, water and
methyl cellosolve. 5      Another example of the developer is an aqueous
alkaline solution such as an aqueous solution of ammonia, sodium hydroxide
or potassium hydroxide. Still another example of the developer include
solvents used for formation of solutions of the composition of this
invention, such as mentioned hereinbefore. Development is accmplished by
spraying a developer such as mentioned above onto the surface of 70  the
coated film, or by dipping the coated film in the developer optionally
under ultrasonic agitation. It is preferred that the relief pattern formed
by the development be rinsed with a rinsing solution to remove the
developer. Preferred examples of the rinsing liquid are methanol, ethanol,
isopropyl, alcohol and butyl acetate. The relief pattern thus obtained is
cured by baking at 200 to 4000C for 20 minutes to 4 hours to form a t5
pattern of a highly thermally stable polymer having a heat-stable imide or
other ring structure. As the substrate to which the solution of the
composition of this invention is applied, there can be mentioned, for
example, metals, glasses, semiconductors, metal oxide insulators (e.g.,
TiO2, Ta2O5 and SiO2) and silicon nitride. A common adhesion promotor may
optionally be used so as to improve the adhesion between the 20 substrate
and the coating of the composition of this invention or the polyimide film
formed by the heat treatment. As the adhesion promotor, there are
preferably used organic silicon compounds such as hydroxy-
propyltrimethoxysilane, y-glycidoxypropyltrimethoxysilane,
y-aminopropyltriethoxysilane and y-meth- acryloxypropyltrimethoxysilane,
aluminum chelate compounds such as aluminum monoethylacetoacetate 26
diisopropylate, aluminum tris(ethylacetoacetate) and aluminum
tris(acetylacetate), and titanium chelate compounds such as titanium
bis(acetylacetate). Thus, the radiation-sensitive composition of this
invention, can be used for the preparation of passivating layers or
insulating layers on semiconductor devices, the preparation of a soldering
protective film for a printed circuit, the preparation of an
orientation-controlling film for a liquid crystal display device, 30  the
preparation of masks for ion implantation or vapor deposition of metals or
inorganic compounds which -      need high temperature vaporization, and
the preparation of lift-off patterns. Furthermore, the composition can be
used as a dry etching-resistant photoresist and a radiation-sensitive
resist. The radiation sensitivity of the composition of this invention is
evaluated according to the well-known step tablet method using KodakO No. 2
step tablet (manufactured by Eastman Kodak Co.). More specifically, 35  a
film of the composition on a substrate is exposed to ultraviolet rays
through the step tablet and then development is carried out. The step
number at which the film is left with a minimum light quantity is checked.
In this step tablet, as the step number is increased by 1, the quantity of
transmitted light is reduced to 1IVV of the quantity at the preceding step
number. Accordingly, the larger is the step number, the higher is the
sensitivity. 40     As is apparent from the foregoing description, the
photo- or radiation-sensitive composition of this invention comprises a
polymer 111 having repeating units (A) as the main units, a compound (Il]
containing an unsaturated bond dimerizable or polymerizable with actinic
radiation and an amino group or a quaternary salt thereof and an aromatic
monoazide compound [1111. Accordingly, there is attained an effect of
highly improving the sensitivity. Furthermore, if an appropriate kind of
the aromatic monoazide 45  compound [1111 is used in an appropriate amount,
the sensitive wavelength region is broadened and selection of the sensitive
wavelength region becomes possible. Furthermore, since no special
substituent is necessary for the aromatic monoazide compound fill] to be 



used in the present invention, the composition of the present invention is
advantageous in that it can be easily be prepared and limits for the
synthesis are remarkably moderated. Moreover, since an appropriate 50
compound [1111 can be chosen among a variety of aromatic monoazide
compounds, in preparing the radiation-sensitive composition, the
sensitivity, the sensitive wavelength region, and other specific properties
can be optionally adjusted according to need. By the term "heat resistance"
used herein, it is meant that even if a formed relief pattern is heated at
2000C in a nitrogen atmosphere for one hour, the relief pattern does not
become obscure nor any 55  significant loss caused in the weight of the
relief pattern by heating. The invention will now be described in detail
with reference to the following examples. These examples by no means limit
the scope of the invention. 60
Example 1 In 600 g of N-methyl-2-pyrrolidone was dissolved 68 g of
diaminodiphenyl ether to form an amine solution. Then, 108 g of
benzophenone-tetracarboxylic dianhydride was dispersed in the solution.
Reaction was carried out at 500C for 3 hours to obtain a polymer solution
(A) having a viscosity of 20 poise as measured at 300C. 65     Then, 40 g
of the solution (A) was mixed with 5.6 g of diethylaminoethyl methacrylate.
A solution of 0.6 7    EP 0137 655 B1 - g of 4-azidobenzalacetophenone in 5
9 of N-methylpyrrolidone was added to the mixture, and the mixture was then
filtered. The obtained solution was spin-coated onto a silicon wafer by a
spinner and then dried at 800C for 1 hour to obtain a film having a
thickness of 5 gim. The coating film was flat and even and adhered tightly
to the substrate. The sensitivity was examined according to the grey scale
method. The light exposure was carried out for 10 seconds by a high
pressure mercury lamp. The intensity of the ultraviolet rays was 10 mW/cm2
at a wavelength of 365 nm. The development was carried out with a mixed
solvent of dimethylacetamide (5 parts) and methanol (2 parts) and washing
was then carried out with a rinsing liquid. The step number of 0 the
minimum exposure quantity where the film was left, that is, the
sensitivity, was 7. Examples 2 to 7 In Examples 2 to 7, solutions were
prepared by changing the amounts and kinds of the aromatic monoazide
compound and sensitizer, and the sensitivities of these solutions were
evaluated according to 5 the gray scale method. The obtained results are
shown in Table 1. Note, in Table 1, the content (% by weight) was
calculated by dividing the weight of the additive compound by the weight of
the polymer and multiplying the quotient by 100. The preparation of the
solutions and the evaluation of the sensitivity were carried out according
to the following procedures. 20     The solution (A) obtained in Example 1
was mixed with diethylaminoethyl methacrylate and then with a solution of
an aromatic monoazide compound (together with a sensitizer when used) in
N-methylpyrro- lidone, and the mixture was then filtered. A film was formed
on a silicon wafer in the same manner as described in Example 1 by using
the thus- obtained solution. 25
TABLE 1 Aromatic Monoazide Compound                Sensitizer Amount
Amount  Sensitivity Example                              (% by
(% by      (step 30     No.               Kind             weight)
Kind         weight)   number) 2    2-Azidoanthraquinone           3.2
-              -          6 3    4-Azidobenzalacetophenone      4.0
-             -          6 35 4    Ditto                          6.0
-          - 5    Ditto                          6.0     Michler's ketone
1.5        9 



40      6    2-Azidoanthraquinone           1.5      Benzanthrone       1.5
8 7    Ditto                          1.5     4,4'-Bis(diethyl-   1.5
8 amino)benzophenone 45 Comparative Example 1 The polymer solution (A) (40
g) obtained in Example 1 was mixed with a solution of a variable amount of
Michler's ketone and 5.6 g of diethylaminoethyl methacrylate in 4.5 g of
N-methylpyrrolidone, and the mixture was filtered. The obtained composition
was tested in the same manner as described in Example 1. 50  When the test
was carried out by adjusting the amount of Michler's ketone in the range of
from 0.009 to 0.9 g, it was found that the sensitizing effect reached the
uppermost limit when the amount of Michler's ketone added reached about 0.2
g. The minimum exposure step number where the film was left after the
development, that is, the sensitivity, was 4. 65
Example 8 The polymer solution (a) (40 g) obtained in Example 1 was mixed
with 5.6 g of dimethylaminoethyl methacrylate. The mixture was mixed with a
solution of 0.6 g of 4-azidobenzalacetophenone and 0.2 g of Michler's
ketone in 5 g of N-methylpyrrolidone and the resulting mixture was then
filtered. A film was formed on a silicon wafer in the same manner as
described in Example 1 by using the thus- 60 formed solution. A mask having
a stripe pattern was closely applied to the filnm and, in the same manner
as described in Example 1, the assembly was exposed to ultraviolet rays of
the mercury lamp for 5 seconds, followed by development and rinsing,
whereby a relief pattern having a sharp end face was obtained. When the
relief pattern was heat-treated at 3500C for 30 minutes, a heat-resistant
relief pattern was obtained. Even if this pattern was heat-treated at 2000C
for 1 hour, the pattern did not become obscure nor 65 was-any loss in
weight caused by the heat treatment observed. 8    EP 0137 655 BI Example 9
A film was formed on a silicon wafer in the same manner as described in
Example 1 by using the radiation-sensitive composition obtained in Example
8. A mask of a strip pattern was closely applied to the film, and the
assembly was exposed to ultraviolet 5  rays from the mercury lamp used in
Example 1 through an interference filter selectively allowing the
permeation of rays having a wavelength of 435 nm. The exposure quantity was
200 mJ/cm2. The developing and rising treatments were carried out in the
same manner as described in Example 1. A relief pattern having a sharp end
face was obtained. The above procedures were repeated in the same manner by
using the composition prepared in 10  Comparative Exampl 1. The film was
completely dissolved out and no pattern could be obtained. From the
foregoing results, it is apparent that the sensitivity region is broadened
to a wavelength as long as 435 nm by using an aromatic monoazide compound.
Example 10 15     In 600 g of N-methyl-2-pyrrolidone was dissolved 68 g of
diaminodiphenyl ether and 3.5 g of bis(3- aminopropyl)tetramethyidisiloxane
to form an amine solution. Then, 114 g of *benzophenone- tetracarboxylic
dianhydride was dispersed in the solution. Reaction was carried out at 500C
for 3 hours to obtain a polymer solution (B).' The polymer solution (B) (40
g) obtained in Example 1 was mixed with 5.6 g of dimethylaminoethyl 20
methacrylate. The mixture was mixed with a solution of 0.6 g of
4-azidobenzalacetophenone and 0.2 g of Michler's ketone in 5 g of
N-methylpyrrolidone and the resulting mixture was then filtered. A film was
formed on a silicon wafer in the same manner as described in Example 1 by
using the thus- formed solution. A mask having a stripe pattern was closely
applied to the film and, in'the same manner as described in Example 1, the
assembly was exposed to ultraviolet rays of the mercury lamp for 5 seconds,
25  followed by development and rinsing, whereby a relief pattern having a
sharp end face was obtained. When the relief pattern was heat-treated at
3500C for 30 minutes, a heat-resistant relief pattern was obtained. Even if
this pattern was heat-treated at 2000C for 1 hour, the pattern did not
become obscure nor 



was any loss in weight caused by the heat treatment observed. It was
observed that the pattern was adhered tightly to the substrate. 30 Claims
1. A radiation-sensitive composition comprising: 35     (1) a polymer l1l
containing repeating units (A) represented by the following formula:
4-CO-R- -CONH-R2-NH-+- L                                            (A) 40
wherein R' is a trivalent or tetravalent aromatic or heteroaromatic residue
having 6 to 30 carbon atoms, R2 is a divalent aromatic or heteroaromatic
residue having 6 to 30 carbon atoms, R3 is a hydrogen atom or a substituted
or unsubstituted quaternary ammonium ion, n is an integer of 1 or 2, and
COOR3 is located in an ortho or peri position with respect to the amide
linkage, 45     (2) an organic compound (II] having a radiation-dimerizable
or radiation-polymerizable olefinic double bond and an amino radical or a
quaternary ammonium salt, and 13) an aromatic monoazide compound (1111,
characterized in that said aromatic monoazide compound [lil] is selected
from 50                                 0N 56                    ~~~~~0
0 and N          H=CH-C 2. A composition as set forth in claim 1, wherein
the polymer [II contains at least two kinds of repeating units. 65     3. A
composition as set forth in claim 1 or claim 2, wherein "n" in the formula
(A) is 2. 9    EP 0137 655 81 Example 9 A film was formed on a silicon
wafer in the same manner as described in Example 1 by using the
radiation-sensitive composition obtained in Example 8. A mask of a strip
pattern was closely applied to the film, and the assembly was exposed to
ultraviolet 5  rays from the mercury lamp used in Example 1 through an
interference filter selectively allowing the permeation of rays having a
wavelength of 435 nm. The exposure quantity was 200 mJ/cm2. The developing
and rising treatments were carried out in the same manner as described in
Example 1. A relief pattern having a sharp end face was obtained. The above
procedures were repeated in the same manner by using the composition
prepared in '  Comparative Examprlw 1. The film was completely dissolved
out and no pattern could be obtained. From the foregoing results, it is
apparent that the sensitivity region is broadened to a wavelength as long
as 435 nm by using an aromatic monoazide compound. Example 10 '5    In 600
g of N-methyl-2-pyrrolidone was dissolved 68 g of diaminodiphenyl ether and
3.5 g of bis(3- aminopropyl)tetramethyidisiloxane to form an amine
solution. Then, 114 g of benzophenone- tetracarboxylic dianhydride was
dispersed in the solution. Reaction was carried out at 500C for 3 hours to
obtain a polymer solution (B). The polymer solution (B) (40 g) obtained in
Example 1 was mixed with 5.6 g of dimethylaminoethyl 20  methacrylate. The
mixture was mixed with a solution of 0.6 g of 4-azidobenzalacetophenone and
0.2 g of Michler's ketone in 5 g of N-methylpyrrolidone and the resulting
mixture was then filtered. A film was formed on a silicon wafer in the same
manner as described in Example 1 by using the thus- formed solution. A mask
having a stripe pattern was closely applied to the film and, in the same
manner as described in Example 1, the assembly was exposed to ultraviolet
rays of the mercury lamp for 5 seconds, 25  followed by development and
rinsing, whereby a relief pattern having a sharp end face was obtained.
When the relief pattern was heat-treated at 3500C for 30 minutes, a
heat-resistant relief pattern was obtained. Even if this pattern was
heat-treated at 2000C for 1 hour, the pattern did not become obscure nor 



was any loss in weight caused by the heat treatment observed. It was
observed that the pattern was adhered tightly to the substrate. 30 Claims
1. A radiation-sensitive composition comprising: 35     (1) a polymer [11
containing repeating units (A) represented by the following formula:
+---CO-R' -CONH-R2-NH-4- L(COORn                                      (A)
40 wherein R1 is a trivalent or tetravalent aromatic or heteroaromatic
residue having 6 to 30 carbon atoms, R2 is a divalent aromatic or
heteroaromatic residue having B to 30 carbon atoms, R3 is a hydrogen atom
or a substituted or unsubstituted quaternary ammonium ion, n is an integer
of 1 or 2, and COOR3 is located in an ortho or per! position with respect
to the amide linkage, as     (2) an organic compound [II1 having a
radiation-dimerizable or radiation-polymerizable olefinic double bond and
an amino radical or a quaternary ammonium salt, and 13) an aromatic
monoazide compound (1111, characterized in that said aromatic monoazide
compound [1111 is selected from 50                            0    N3
55                    ~~~~~0                       0 60
and N           H=CH-C 2. A composition as set forth in claim 1, wherein
the polymer [I] contains at least two kinds of repeating units. 65     3. A
composition as set forth in claim 1 or claim 2, wherein "n" in the formula
(A) is 2. 9 I I*     IIIi I    11111 ll1  II I!II ..       . .    EP
0137656 51 4. A composition as set forth in claim 1 or claim 2, wherein R'
is a trivalent or tetravalent aromatic residue of a formula selected from
the group consisting of 05 ()'  Band )and in which M is CF3 -0-. -S2-.
-CH2-, -C(CH3)2-, -C- or CF3   0 and z is 0 or 1. 5. A composition as set
forth in any one of claims 1 to 3. wherein R' is an aromatic residue of a
formula selected from the group consisting of 0     , / C
and 0 6. A composition as set forth in claim 1, wherein the polymer 11 of
the formula (A) contains at least two kinds of R2s. 7. A composition as set
forth in any preceding claim wherein R2 is a divalent aromatic residue
selected 25  from the group consisting of a benzene residue, a biphenyl
compound residue of the formula: O141 ) -4 30  wherein M' is CE3    CF3
CE 3   CE3 -O- tso2-, -CE2-, -C-      C- * -Si-o-Si- or -Co- 35
CH3    CF3   CH3  CH3 and z is an integer of 0 and a polyphenyl compound
residue of the following formula: 40
Of-rY-0O 41 wherein Y is 



45                               elor     so2<.   ' each of which may have
no substituent or have a nuclear substituent selected from the group
consisting of amino, amide, carboxyl, and sulfone-amide groups. 8. A
composition as set forth in claim 7, wherein R2 is a divalent aromatic
residue of a formula selected 5o from the group consisting of 0   &'O'
5tand 55     9. A composition as set forth in claim 2, wherein at least one
kind of the repeating units contain as R2 an unsubstituted divalent
aromatic or heteroaromatic residue and at least one kind of-the repeating
units contains as R2 a substituted divalent aromatic or heteroaromatic
residue. 60 65 10 C 11111111111111111    EP 0 137 655 Bi N.;      10. A
composition as set forth in any preceding claim, wherein the polymer [I]
contains a proportion of units (A) as defined in claim 1 except that R2 is
a divalent aliphatic residue represented by the formula: CH3  CjH3
-CH2CH2CH2-Si-O-Si-CH2CH2CH 2- CH3 CH3 11. A composition as set forth in
any preceding claim, wherein the compound [II] is at least one 10  compound
representedby the following formula: 4         R5 R         R CH=C
R COOR6N \ R8 wherein R4 is hydrogen or a phenyl group, RI is hydrogen or
an alkyl group having 1 to 2 carbon atoms, R5 is an alkylene group having 2
to 12 carbon atoms, and each of R7 and RI is an alkyl group having 1 to 6
20  carbon atoms. 12. A composition as set forth in any one of claims 1 to
10, wherein the compound [II] is at least one compound represented by the
following formula: CH-CH 2 wherein RI is hydrogen or an alkyl group having
1 to 6 carbon atoms. 13. A composition as set forth in any one of claims 1
to 10, wherein the compound [l1l is at least one compound represened by the
following formula: 30                                          R10
(CH2=C-CHj)  NHt wherein R'I is hydrogen or a methyl group, n is an integer
of from I to 3, and the sum of I and n is 3. 35     14. A composition as
set forth in any one of claims 1 to 10, wherein the compound [l1l is at
least one compound selected from the group consisting of diethylaminoethyl
methacrylate, diethylaminoethyl acrylate, dimethylaminoethyl methacrylate,
dimethylaminoethyl acrylate, 2-vinylpyridine, 2-methyl-5- vinylpyridine,
allylamine and methallylamine. 15. A composition as set forth in any
preceding claim, wherein the amount of said compound lIl] is 0.05 40  to 2
equivalents to the whole carboxyl or carboxylate groups of the polymer [I]
having the main recurring units (A). 16. A radiation-sensitive polymer
composition as set forth in any preceding claim, wherein the amount of said
aromatic monoazide compound is 0.1 to 30% by weight based on the weight of
the polymer (I] having the main recurring units (A). 45     17. A
radiation-sensitive polymer composition as set forth in claim 16, wherein
the amount of said aromatic monoazide compound is 0.5 to 15% by weight
based on the weight of the polymer [1] having the main recurring units (A).



18. A radiation-sensitive polymer composition as set forth in any preceding
claim, wherein said radiation-sensitive polymer composition further
comprises a sensitizer selected from the group consisting so  of Michler's
ketone and 4,4'-bis(diethylamino)-benzophenone. Patentansprfiche 55     1.
Eine strahlungsempfindliche Zusammensetzung bestehend aus: (1) einem
Polymer (I) das sich wiederholende Einheiten (A) enthalt, die durch die
folgende Formel reprisentiert sind: -4-.CO-R1 -CONH-R2--NH-+-(A 60
~~~~~~~~L(~ )(A) L(COOR3) wobei R1 ein trivalenter oder tetravalenter
aromatischer oder heteroaromatischer Rest mit 6 bis 30 65
Kohlenstoffatomen, R2 ein bivalenter aromatischer oder heteroaromatischer
Rest mit 6 bis 30 11 111111 111111 11111111l1111111    EP 0137655 Bi _
Kohlenstoffatomen und R3 ein Wasserstoffatom oder ein substituiertes oder
unsubstituiertes quartares Ammoniumion sind, wahrend n eine ganze Zahl von
1 oder 2 darstellt und COOR3, bezogen auf die Amidbindung, in einer Ortho-
oder Periposition liegt, (2) einer organischen Verbindung (11) mit einer
strahlungs-dimerisierbaren oder strahlungs- 5 polymerisierbaren
olefinischen Doppelbindung oder einem quartaren Ammoniumsalz, und (3) aus
einer aromatischen Monoacidverbindung (111), dadurch gekennzeichnet, daB
die aromatische Monoacidverbindung (111) ausgewahit ist aus 70 0
0 15 und N3    H=CH- 0 20 2. Eine Zusammensetzung nach Anspruch 1, be! der
das Polymer (I) mindestens zwei Arten sich wiederholender Einheiten
enth3lt. 3. Eine Zusammensetzung nach Anspruch 1 oder 2, bei der "n" in der
Formel (A) gleich 2 ist. 4. Eine Zusammensetzung nach Anspruch 1 oder 2,
bei der R1 ein trivalenter oder tetravalenter 26  aromatischer Rest einer
Struktur ist, die ausgewahlt ist aus der Gruppe bestehend aus O.    X  und
OIM~ iO 30 bei der M gleich 1 F3 -0-- -so2-1 -CH2- -C(CH3)2_, -C- oder -C-
35                                                           1        11 CF
0 und z gleich n oder 1 ist. 5. Eine Zusammensetzung nach einem der
Anspruche 1 bis 3, bei der RI ein aromatischer Rest einer 40  Formel ist,
die ausgewihIt ist aus der Gruppe bestehend aus C ,   7 C       odor 0 6.
Eine Zusammensetzung nach Anspruch 1, bei der das Polymer (1) der Formel
(A) mindestens zwei. Arten der Strukturen R2 enthalt. 7. Eine
Zusarnmensetzung nach einem der vorhergehenden Anspruche, bei der R2 ein
bivalenter aromatischer Rest ist, der ausgewahit ist aus der Gruppe
bestehend aus einem Benzolrest, einem Biphenyl- 50  verbindungsrest der
Formel: { M'~~~ )=:4 wobei M' gleich 



55 C 3    CF3   HC3  CH3 -O-,-So2-, -CH2-, -C- , -C- . -Si-O-Si_ oder.-CO-
CH3    CF3   CH3  CH3 60, 65 12 I l!I  11111  1 N   11I I!I    EP 0 137 655
Bi ~ ist und z eine ganze Zahl von 0 oder 1 ist und einem
Polyphenylverbindungsrest der folgenden Formel 5
0~~~IV-Y-O4" wobei Y gleich und  Sso2<D  ' 10 wobei jede derselben keinen
Substituenten oder einen Kernsubstituenten haben kann, der ausgewahlt !st
aus der Gruppe bestehend aus Amino-, Amid-, Carboxyl- und
Sulfonamid-Gruppen. 8. Eine Zusammensetzung nach Anspruch 7, bei der R2 ein
bivalenter aromatischer Rest mit einer Formel ist, die ausgewdhit ist aus
der Gruppe bestehend aus 9. Eine Zusammensetzung nach Anspruch 2, bei der
mindestens eine Art der sich wiederholenden Einheiten als R2 einen
unsubstituierten, bivalenten, aromatischen oder heteroaromatischen Rest und
20  mindestens eine Art der sich wiederholenden Einheiten als R2 einen
substituierten, bivalenten, aromatischen oder heteroaromatischen Rest
enthalten. 10. Eine Zusammensetzung nach einem der vorhergehenden
Anspruche, bei der das Polymer (I) einen Anteil von Einheiten wie im
Anspruch 1 angegeben enthilt, mit der Ausnahme, dag R2 ein bivalenter
aliphatischer Rest ist, der reprasentiert ist durch die Formel: 25 CH3
CH3 -CH2CH2CH2-Si-O-Si-CH2CH2CH2- CH3  CH3 30 11. Eine Zusammensetzung nach
einem der vorhergehenden Anspruche, bei der die Verbindung (II) mindestens
eine Verbindung ist, die dargestellt ist durch die folgende Formel: R45
CH=C             R COOR N R8 40  wobei R4 Wasserstoff oder eine
Phenylgruppe, Rs Wasserstoff oder eine Alkylgruppe mit 1 bis 2
Kohlenstoffatomen, R' eine Alkylengruppe mit 2 bis 12 Kohlenstoffatomen und
R7 und RI jeweils eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen
darstellen. 12. Eine Zusammensetzung nach einem der Anspruche 1 bis 10, bei
der die Verbindung (II) mindestens K>      eine Verbindung ist, die
dargestellt ist durch die folgende Formel: .R '-ON- CH-CH2 wobei R9
Wasserstoff oder eine Alkylgruppe mit 6 bis 9 Kohlenstoffatomen ist. 13.
EOne Zusammensetzung nach einem der Anspruche 1 bis 10, bei der die
Verbindung (II) mindestens eine Verbindung ist, die dargestellt ist durch
die folgende Formel: R10 55
(CH2=C-CH-+  NH wobei R10 Wasserstoff oder eine Methylgruppe ist, wahrend n
eine ganze Zahl von 1 bis 3 darstellt und die Summe von 1 und n gleich 3
betragt. 14. Eine Zusammensetzung nach einem derAnspruche 1 bis 10, bei der
die Verbindung (II) mindestens 60  eine Verbindung ist, die ausgewahlt ist
aus der Gruppe bestehend aus Diethylaminoethyl-methacrylat,
Diethylaminoethylacrylat, Dimethylaminoethyl-methacrylat,
Dimethylaminoethylacrylat, 2-Vinylpyridin, 2- 



Methyl-5-vinylpyridin, Allylamin und Methallylamin. 15. Eine
Zusammensetzung nach einem der vorhergehenden Anspruche, bei der die Menge
der Verbindung (II) 0,05 bis 2 Aquivalente der gesamten Carboxyl- oder
Carboxylatgruppen des Polymers (I) 65  betragt, das die hauptsachlichen
periodisch wiederkehrenden Einheiten (A) enthalt. 13 * 111111 1
1111111111    q EP 0137655 BI 16. Eine strahlungsempfindliche
Polymerzusammensetzung nach einem  der vorhergehenden <> AnsprOche, be! der
die Menge der aromatischen Monoacidverbindung, bezogen auf das Gewicht des
Polymers (I), welches die hauptsachlichen periodisch wiederkehrenden
Einheiten (A) enthalt, 0,1 bis 30 Gew.-% ausmacht. 5      17. Eine
strahlungsempfindliche Polymerzusammensetzung nach Anspruch 16, bei der die
Menge der aromatischen Monoacidverbindung, bezogen auf das Gewicht des
Polymers (I), das die hauptsaichlichen periodisch wiederkehrenden Einheiten
(A) enthalt, 0,5 bis 15 Gew.-% ausmacht. 18. Eine strahlungsempfindliche
Polymerzusammensetzung nach einem der vorhergehenden Anspruche, bei der die
strahlungsempfindliche Polymerzusammensetzung auBerdem einen Sensibilisator
10 enthalt, der ausgewah't ist aus der Gruppe bestehend aus Michler's Keton
und 4,4'-Bis(Diethylamino)- benzophenon. Revendications 1. Composition
sensible aux rayonnements comprenant: (1) un polymere [1I comportant des
motifs recurrents (A) representes par la formule suivante: -4--CO-R1
-CONH-R2-NH-4-                                (A) 20(A L(CooR3) i...."
dans laquelle R1 est un radical aromatique ou het6roaromatique trivalent ou
tetravalent ayant 6 A 30 25  atomes de carbone, R2 est un radical
aromatique ou het6roaromatique bivalent ayant 6 A 30 atomes de carbone, R3
est un atome d'hydrogene ou un ion ammonium quaternaire substitue ou non
substitue, n est un nombre entier egal 3 1 ou 2 et COOR3 est situe en
position ortho ou peri par rapport 3 la liaison amide, (2) un compose
organique [Ill ayant une double liaison ol6finique dim6risable ou
polymerisable sous l'effet d'un rayonnement et un groupe amino ou sel
d'ammonium quaternaire, et 30     (3) un monoazide aromatique [III]
caract6rise en ce que le monoazide aromatique [1111] est choisi parmi 35 o
0 40                           N=3 HCH-C 2. Composition selon la
revendication 1, dans laquelle le polymere [II comporte au moins deux
sortes de motifs r6currents. v   45  3. Composition selon la revendication
1 ou 2, dans laquelle "n" dans la formule (A) est egal A 2. 4. Composition
selon la revendication 1 ou 2, dans laquelle RI est un radical aromatique
trivalent ou t6travalent ayanf une formule choisie parmi 50
clt          % ou M est CF3 55 s0, -SO'                          - 2 CH2 -,
-C(CHl3)2_, -C- ou -C- I     II CF3   0 et z est egal a 0 ou 1. 5.
Composition selon l'une quelconque des revendications 1 A 3, dana laquello
R1 eat un radical aromatique ayant une formule choisie parmi 65
0 14 



.    I 1111111111111111    EP 0137655 BI 6. Composition selon la
revendication 1, dans laquelle le polymere [1I de formule (A) contient au
moins deux sortes de R2. 7. Composition selon l'une quelconque des
revendications pr6cedentes, dans laquelle R2 est un radical aromatique
divalent choisi parmi un radical benzene, un radical de compose de
biphenyle de formule: 5 (>( ' tO  dans laquelle M' est ~~ '  2- t  CH2-,
C-H   -C-    S--         u-0 J6            _CE2-,  C3         F3   CH3  CH3
2   2  ~~             '-Si-C-Si-  ou -Co- 15                  - ~~~~~~~~~~C
CF3   CEH   CH3 et z est un nombreoentier 6gal a 0 ou 1, et un radical de
compos6 de polyphenyle ayant la formule suivante: 20 CVO-Y-0-4n 25  dans
laquelle Y est .1~ ~ 2 Oou aSO'' chacun pouvant ne pas avoir de substituant
ou avoir un substituant sur le noyau choisi parmi les groupes 30  amino,
amide, carboxyle et sulfone-amide. 8. Composition solon la revendication 7,
dans laquelle R2 est un radical aromatique divalent ayant une formule
choisie parmi 35                      0'        5     o t'    t52 4'  - s
9. Composition selon la revendication 2, dans laquelle au moins une sorte
de motifs r6currents comporte en   un radical aromatique ou
heteroaromatique divalent non substitu6 et au moins une sorts de motifs
r6currents comporto en RI un radical aromatique ou h6t6roaromatique
divalent substitu6. 10. Composition selon l'une quelconque des
revendications precedentes, dans laquesle le polymere [II comporte une
proportion de motifs (A) tel que d6fini dans Ia revendication 1, A ceci
pres que R2 est un - radical aliphatique divalent represent6 par la
formulo: I H3   I H3 45                             -C2CH2CH2 Si-O-Si -CE
CH2CH- 2   2   2I     .2   22 CH3  CH3 11. Composition solon l'une
quelconque des revendications pr6cedentes, dans laquelle le compos6 [llJ
est au moins un compose represente par la formule suivante: 50 so
~     ~     ~~~~~~~~45 R       ~~R N    /         ~~~~7 CH=C             R
COOR N 55 R dans laquelle R4 est un atome d'hydrogene ou un groups phenyle,
R5 est un atome d'hydrogdne ou un groups alkyle ayant 1 ou 2 atomes de
carbone, RI est un groups alkylene ayant 2 A 12 atomes de carbone et R' et
RI sont chacun un groups alkyle ayant 1 a 6 atomes de carbone. 60      12.
Composition selon l'une quelconque des revendications 1 a 10, dans laquelle
le compose [11] est au moins un compose represente par la formule suivante:
6R      9 9CH=CH 2 



15 C~~~~~~~~~~~~~~~~~~~: .;N    ~~~. -9  ~~E                           017
550 dans laquelle R9 est un atome d'hydrogine ou un groups ailkylo ayant 1
A 6 atomes do carbons. 13. Composition selon N'ne quelconque des
revendications 1 A 10, dans laquells le compos6 fill est au moins un
compose repr6sentd par la formule suivante: 5
R1 (CH =C-CHi-h- NHt dans laquelle RIO est un atome d'hydrogbne ou un
groups m~thyle, n est un nombre entier do 1 h 3 et la 10  sommesde Iet nest
6g.~le  3. 14. Composition selon I'une quelconque des revendications 1 A
10, dans laqauelle le compos6 [II) est au momns un compos6 choisi parmi le
m~thacrylate do diithylamino~thyle, l'acrylate de di~thylaminodthyle, le
m6thacrylate do dim6thylamino~thyle, I'acrylate do dim6thylamino~thyle, la
2-vinylpyridine, la 2-mdthyI-5- vinylpyridine, I'allylamine et la
m~thallylamine. 15 15. Composition selon l'ne quolconque des revendications
pr~c~dentos, dans laquelle la quantit6 do cornpos6 [III est do 0,05 h 2
6quivalents par rapport au total des groupes carboxyle ou carboxylate du
polym~re ( II comportant les motifs rdcurrents principaux (A). 16.
Composition polymbre sensible aux rayonnements solon l'une quelconque des
revendications pr~cidontes, dans laquelle le quantit6 do monoazide,
aromatique ost do 0,1 A 30% on poids par rapport au 20 poids du polymbre
[I] comportant les motifs r~currents principaux (A). 17. Composition
polymrer sensible aux rayonnements selon la revendication 16, dans laquelle
la quantitA do monoazide aromatique est do 0,5 A 15% en poids par rapport
au poids du polymdre [II comportant les motifs r~currents principaux (A).
18. Composition polymbre sensible aux rayonnements solon l'une quolconque
dos revendications 25 pr6c6dentes, cette composition polymbre sensible aux
rayonnements compronant en outre un sensibilisateur choisi parmi la c~tone
do Michler ot la 4,4'-bis(di6thylamino)-benzophdnone. 30 35 40 45 so 55 60
65 .-  ~~~                  ~~                *~~~*~~~  ~     ~     ..
--~~1    


