
EP 0 286 272 B1 Description This invention relates to compositions and
processes for developing quinone diazide positive-working photoresists,
particularly high contrast resists used in the fabrication of integrated
circuits on single-crystal s  wafers. Quinone diazide positive-working
photoresists, and similar positive-working compounds used in the
preparation of lithographic printing plates, are described in U.S. Patent
No. 4,464,461, issued to Guild on August 7, 1984, particularly from column
3, line 39 to column 7, line 16. The foregoing patent is hereby
incorporated herein by reference. Commercial photoresists of this kind
include OFPR-800 ; other photores- 10  ists sold by the Dynachem division
of Morton Thiokol, Inc., Tustin, California; and products sold by Shipley
Company, Inc., Newton, Massachusetts; Eastman Kodak Company, Rochester, New
York; and others. A positive-working photoresist functions by being coated
on a suitable substrate, image-wise exposed to actinic radiation, then
subjected to a development process which removes those portions of the
photoresist which were previously exposed to radiation, leaving the
unexposed portions of the resist intact. The 15  developed photoresist
pattern protects the corresponding portions of the substrate from a further
operation performed on the substrate, such as ion implantation, etching,
plating, or the like. (In the case of printing plates, the residual
portions of the photoresist have a different affinity for ink than the
exposed portions of the substrate.) The known developers for quinone
diazide positive-working photoresists comprise an aqueous solution of an
alkali. The concentration of alkali is chosen to provide a developer which
will 20  selectively attack the exposed portion of the photoresist under
the exposure and development conditions which have been selected. While
some commercially available developers contain metal salts such as sodium
carbonate, sodium hydroxide, and others as alkaline agents, the art has
recently chosen to avoid metal ion containing alkaline materials, or other
metal ion sources, in photoresist developers. A concern has developed that
residual 25  metal ions left by the developer might form conductive paths
in the finished device. Because of this avoidance of metal ion containing
developers, the preferred alkaline materials are tetraalkylammonium
hydroxides, and particularly tetramethylammonium hydroxide (TMAH). TMAH
based developers are dis- cussed in US-A-4,423,138; US-A-4,464,461;
EP-A-0,062,733 Grieco et al, "Photoresist Developer Com- pounds", IBM
Technical Disclosure Bulletin, Volume 13, Number 7 (December, 1970);
"Improved Resists 30  Developer," Research Disclosure 22713, March 1983,
pages 98-99; and others. Several prior patents show the possibility of
using morpholine or an alkanolamine, particularly ethanolamine, in
photoresist developers. According to its English language abstract.
JP-A-59-119105 teaches the use of either an inorganic alkali or an organic
amine such as monoethanolamine or ethylenediamine as an alkaline agent in a
photoresist developer. US-A-4,464,461, column 1, lines 40-43, 35  indicates
that developers containing, for example, alkanolamines are "well known".
US-A-4,530,895 at column 1, lines 59-62, suggests use of a developer
containing an alkaline substance such as diethylamine, ethanolamine, or
triethanolamine as a photoresist developer. US-A-4,411,981 and
GB-A-2,072.420 (Minezaki) discloses from column 3, line 46 to column 4,
line 8, the use of a developing and etching solution for a photoresist
containing various organic based such as TMAH, monoethanolamine, 40
diethanolamine, or triethanolamine, among many other basic reaching
compounds. These documents also disclose a photoresist developer in column
5, lines 10-16, and Table 3 comprising an aqueous solution of 5% TMAH, 1-2%
morpholine, 0.04% coumarin, about 0.1% of an unspecified surfactant, and
the balance water. US-A-4,411,981 states this composition is diluted double
or triple with distilled water to provide a developing and etching
solution. The ratio of TMAH to morpholine is from 1:0.4 to 1:0.2 in this
composition 45  as sold. None of these references suggests any reason to
mix a quaternary ammonium compound and an alkanolamine or morpholine to
correct any shortcoming of either material used alone as a developer.
JP-A-57-114141 discloses the addition of a mono- di- or trialkanolamine to
a tetraalkylammonium hydroxide developer to protect the developer from
exhaustion due to contact with gaseous [err] or [err], 



generated for example in long term spray development The molar ratio of
alkanolamine to developer is so  preferably 1:1 to 5:1. GB-A-2,193,335
discloses aqueous developer solutions for positive working photoresist
compositions, comprising a water-soluble organic basic compound and a
nonionic surface-active agent. The preferred basic compounds are TMAH and
choline, morpholine being among the other compounds listed. As will be
shown in comparative examples, TMAH used alone as a photoresist developer
causes what 55  appears to be a deposit of flaky residue along the upper
and lower edges of lines of developer photoresists, particularly high
contrast photoresists. The presence of this residue in exposed areas (which
are intended to be free of photoresist) suggests potential problems. 2
EP 0 286 272 B1 Alkanolamines by themselves are not suitable as developers
for high contrast photoresists of the type exemplified herein, as they
develop lines with poor resolution, fail to develop them altogether, or
strip the photoresist. High concentrations of these developers also roughen
the upper, normally smooth surfaces of developed photoresist lines. 5
One continuing challenge, as circuit geometries shrink and quality
standards are maintained or raised, is how to maximize line width
uniformity. Good line width uniformity means that lines of developed
photoresist have nearly the same nominal line width and other dimensions as
the mask lines and that these dimensions don't vary significantly depending
on the location of the line on the wafer, the location of the wafer in a
boat in which a batch of wafers are immersion processed together, or the
order in which wafers 10  are spray processed. Another continuing challenge
in photoresist developer research is how to achieve the desired line width
uniformity despite variations from the nominal conditions selected for
development. A developer composi- tion which achieves this is said to have
wide process latitude. It is further desirable that a photoresist developer
not cause the side walls of the developed photoresist 15  to become less
vertical (sloped). One object of this invention is to solve the residue
problem of TMAH or similar photoresist developers while retaining or
improving the line width uniformity and wide process latitude of such
developers. A further object is to accomplish the preceding object with a
developer- which is usable in commercial automated equipment, especially
spray equipment which demands that a developer be easily sprayable. 20
The present invention consists in a composition for developing an exposed,
quinone diazide, positive- working photoresist. The composition consists
essentially of an aqueous solution of an alkali which also contains an
adjunct. The alkali is a tetraalkylammonium hydroxide, and is present in
the composition in an amount from 0.5 to 2,0 wt.%, sufficient to enable the
composition to develop the photoresist. The adjunct has a structure
selected from: 25 Structure  I: 30
[err] and 35 [err] 40             Structure  II: 45 In the above
structures, n is 0 or 1; m is 1 or 2; and each [err] and each [err] is
independently selected from hydrogen, methyl, or ethyl (except that in
Structure I both [err] moieties cannot be ethyl). If m is 2 



(representing the presence of a quaternary nitrogen atom), each [err]
attached to the nitrogen atom is selected independently. so     This
adjunct is present in the composition in an amount from 10 to 40 wt.% of
the composition, which has been found to be sufficient to reduce formation
of the previously mentioned irregular deposits on the edges of unexposed
portions of the photoresist during development of the photoresist. The
combination of the alkali has been found to accomplish different
objectives. For one example, the amount of adjunct present is sufficient to
increase the [err] value of the composition as defined later in this
specification. For 55  another example, the adjunct is present in an amount
sufficient to increase the process latitude of the composition, as defined
later in this specification. In a preferred embodiment of the invention,
0.7 to 1.6% by weight of the tetraalkylammonium hydroxide is present, and
the ratio of the hydroxide to the adjunct is less than or equal to 1:9 by
weight. The composition can optionally contain from 0 to 0.05% by weight of
a 3    EP 0 286 272 B1 surfactant to improve the sprayability of the
composition and to avoid the problem of dewetting the resist during
development. A second aspect of the invention is a method for developing an
exposed quinone diazide positive- working photoresist without forming
irregular deposits on the edges of unexposed portions of the photores- 5
ist. The method comprises the steps of providing an exposed photoresist for
development; providing the developer previously defined above; developing
the photoresist with the indicated developer until the pattern is cleared;
and rinsing the developer from the photoresist. Preferably, enough of the
previously stated adjunct is present in a developer to provide a Cp value
of at least 1.33 for the developer as used to develop a quinone diazide
positive-working photoresist. 10     Referring to the accompanying
drawings, each of Figures 1 to 6 is a perspective fragmentary photographic
view of a developed 2[err] (nominal mask dimension) photoresist line, also
illustrating the surrounding substrate and a portion of the adjacent line.
Each photograph was taken at a magnification of 20,000 diameters, at an
energy of 23 KV, using a scanning electron microscope. Figures 1 through 6
show lines developed according to Examples 35 through 40, 15  respectively.
Figure 6 represents the state of the art prior to the present invention,
and Figure 5 shows development using an adjunct not within the present
invention. Photoresist developers according to the present invention
consist essentially of a solvent, a primary alkali, an adjunct as defined
above, and optionally a surfactant and various other minor ingredients.
While various organic solvents are used in some photoresist developers, for
the present purpose the 20  preferred solvent is deionized water. The
amount of water used is dictated by the amounts of other ingredients. While
the amount of water is not generally critical, the compositions described
herein contain from about 60% to about 94% by weight water. The primary
alkali, referred to elsewhere herein simply as the alkali, is the primary
ingredient which dissolves exposed portions of the photoresist when the
photoresist is developed. Various tetraalkylam- 25  monium hydroxides have
been used or suggested as suitable primary alkaline compounds; the use of
any of these well known compounds is contemplated in the broadest aspect of
the present invention. (As used herein in the context of
tetraalkyl-ammonium hydroxides, "alkyl" does not include alkanol moieties.)
The most common primary alkali is tetramethylammonium hydroxide (TMAH). The
amount of alkali used in the composition is 0.5% to 2.0% by weight,
preferably at least 0.7% by 30  weight, more preferably from 0.8 to 1.6% by
weight, and most preferably from 0.9 to 1.1% by weight. The amount of
primary alkali used in a particular formulation must be adjusted to account
for the influence of the other ingredients, particularly the adjuncts,
which are also alkaline. 



The adjuncts useful herein are those specified previously in the Summary.
Table I recites all the adjuncts within the previously stated Structure I
wherein each R2 is hydrogen. Adjuncts within Structure I in 35  which one
or both R2 moieties are methyl or ethyl, preferably methyl (but excluding a
structure in which both [err] are ethyl), are also contemplated herein.
Adjuncts within Structure II contemplated herein include morpholine. As the
comparative examples provided below will illustrate, several compounds
structurally related to the adjuncts specified above either interfere with
the development process or do not provide the benefits of 40  the present
invention. Thus, diols such as propylene glycol; diamines such as
ethylenediamine; and di- or trialkanolamines have been found not to be
useful herein. The preferred adjuncts are species 1, 2, and 10 as stated in
Table I and dimethyl-3-amine-1-propanol (DMAP). These adjuncts are all
suitable for photoresist development by immersion. Most preferred is
species 10, which has also been found to be suitable for spray development
of photoresists. 45     The proportion of adjunct contemplated herein is
determined largely by the ratio of the primary alkali to the adjunct by
weight. This ratio is preferably no more than 1:9, more preferably 1:12 to
1:38, and most preferably about 1:15 if the adjunct is
1-hydroxy-3-amino-propane. (A lower ratio indicates less TMAH in relation
to the amount of the adjunct.) The lower limit is provided in the preferred
range of ratios because when the indicated maximum proportion of adjunct is
exceeded, the surfaces of developed lines will be 50  roughened. The upper
limit of the range of ratios is specified to provide a noticeable reduction
in the amount of residue formed. The most preferred ratio has been found to
minimize the residue problem at minimal cost while avoiding the roughening
effect of excess adjunct. These ratios will be found to vary with the
proportion and selection of primary alkali and with the choice of a
particular adjunct. The amount of adjunct used is from 10% to 40% by weight
of the composition. A preferred range is 55  from 14% to 21% by weight. The
present compositions may optionally contain a surfactant, in particular a
nonionic surfactant, to improve the sprayability and wetting properties of
the formulation. In some spray development equipment, some of the present
compositions will emerge from the spray nozzle as a cohesive stream of
fluid, rather 4    EP 0 286 272 B1 than as finely atomised droplets. The
result can be that the developer is not adequately distributed during the
spray step. The addition of certain adjuncts, particularly in large
amounts, has been found to reduce the sprayability of the compositions.
This effect is believed to result from changes in the viscosity or the
surface tension of the compositions. 5      Another fault which some of the
present developers have is a tendency to dewet, or withdraw from, the
photoresist pattern during development. This reduces the amount of time the
photoresist pattern is exposed to the developer, and thus inhibits
development. The presence of a nonionic surfactant alleviates this problem
too. The preferred nonionic surfactants are the polyethylene oxide
condensates of alkyl phenols. These compounds include the condensation
products of alkyl phenols having an alkyl group containing from 6 to 12
carbon atoms, in either a straight chain or branched chain configuration,
with ethylene oxide in amounts equal to 5 to 25 moles of ethylene oxide per
mole of alkyl phenol. The alkyl substituent in such compounds can be
derived, for example, from polymerised propylene, diisobutylene, octene, or
nonene. Examples of compounds of this type include nonylphenol condensed
with about 9.5 moles of ethylene oxide per mole of 15 nonylphenol, dodecyl
phenol condensed with about 12 moles of ethylene oxide per mole of phenol,
dinonyl phenol condensed with about 15 moles of ethylene oxide per mole of
phenol, and diisooctylphenol condensed with about 15 moles of ethylene
oxide per mole of phenol. One particular surfactant which has 



proven useful herein is TRITON X-100, marketed by Rohm and Haas Co.,
Philadelphia, Pennsylvania. The useful amount of surfactant is limited by
the tendency of such surfactants to degrade the optimal vertical 20 wall
structure of the developed lines of photoresist, causing sloping. The
preferred composition, therefore, contains no more than 0.05% by weight of
a nonionic surfactant. Some compositions require no surfactant at all.
Other components, such as preservatives for TMAH, dyes, wetting agents,
cosolvents, buffers, and the like may be added to developers according to
the present invention. The preferred additives are essentially 25 free of
metal cations. For purposes of the present specification, the amount of the
primary alkali effective to develop the photoresist is determined
experimentally by providing a proposed composition and varying the amount
of alkali to find a concentration which will develop the photoresist
without stripping it. The necessary amount of the primary alkali will be
determined by many factors, including the presence of an adjunct and any
other 30 alkaline constituents of the developer: exposure energy; line
geometries; development mode and conditions; and temperature. The examples
in this specification provide specific compositions which have been found
to perform well. One of ordinary skill in the art can readily formulate a
developer having an appropriate amount of the primary alkali to develop a
particular photoresist. Similarly, the amount of the adjunct which is
sufficient to reduce formation of irregular deposits on the 35 edges of
unexposed portions of the photoresist during development will depend on the
developer formulation, process conditions, the photoresist used and how it
is applied, and other factors. An amount of adjunct sufficient to reduce
formation of irregular deposits is determined qualitatively by examining
scanning electron microscope photomicrographs of photoresists developed
with various developers to select the optimal developer for a given task.
When the amount of the adjunct is expressed as an amount 40  sufficient to
increase the Cp value of the composition, Cp values of the composition
under the desired development conditions are measured. The amount of
adjunct is adjusted to maximize the Cp value under the desired development
conditions of at least 1.33 when one micron lines are developed. If the
amount of adjunct is expressed as an amount sufficient to increase the
process latitude of the composition, process latitude values of the
composition are measured. The amount of adjunct is adjusted to 45 maximize
the process latitude in a particular formulation. Preferred compositions
provide a process latitude of at least 1.33 under the development
conditions specified in the Examples. It is not evident from any prior art
known to the inventors that selection of the present developer compositions
will allow a photoresist to be developed under high contrast conditions
without forming irregular deposits on the edges of unexposed portions of
the photoresist, providing a Cp value and a 50 process latitude for the
developer of 1.33 or more. Various modes of development are contemplated
within the scope of the present invention. In immersion development, the
coated and exposed wafers, either alone or in a boat of wafers, are
supported in a bath of the selected developer for a sufficient time to
develop the photoresists. In spray process development individual wafers
coated with the photoresist are transported to a development site and 55
developed by one or more operations such as streaming the developer onto
the surface of the photoresist; spinning the wafer to remove excess
material, particularly fluid, from its surface; spraying the developer over
a wide surface of the wafer; and puddling, which is done by allowing
residual developer to remain as a meniscus or puddle covering the surface
of the stationary wafer. Automated spray development equipment 5    EP 0
286 272 B1 can be programmed to provide the desired selection and sequence
of development steps to develop each wafer. 



Examples 5 The following examples are provided to illustrate practice of
the present invention, including the best mode. The claims, and not the
examples, define the scope of the present invention. Photoresist samples
were prepared as follows. The substrate was a silicon wafer with a
polyoxide surface coating, pre-treated with hexamethyldisilane to promote
adhesion. EPR-5000, a novolak resin-based 10  composition sold by the
Dynachem division of Morton Thiokol, Inc., Tustin, California, was coated
onto the substrate using conventional automated spin-coating equipment. The
coating thickness was about 13,000 Angstroms (1.3 microns), plus or minus
about 300 Angstroms, and was measured for each wafer individually. The
coatings were dried and conditioned in the usual manner, providing
sensitized substrates typical of those used in the industry. 15     For all
experiments, the sensitized substrates were exposed through an exposure
mask on a step-and- repeat exposure tool with ultraviolet radiation
provided by a high pressure mercury vapor lamp. The size of the exposed
image (24 millimeters by 14 millimeters) allowed several exposures (18 or
less) to be distributed on the--surface of the substrate without
overlapping. It was possible either to incrementally increase exposure
energies at each exposure, or to repeat one exposure energy several times
across the 20  surface of the substrate. Developer solutions were prepared
by mixing the ingredients recited below to provide one-gallon batches. In
the immersion testing, an entire batch of each developer solution was
poured into a large dish, forming a bath deep enough to completely immerse
a wafer being developed. The exposed substrates were 25  developed by
manually immersing each one in the dish of developer. The immersion time
was one minute (60 seconds). Then, the substrates were removed from the
dish of developer and rinsed by placing them in a cascade tank fed from the
bottom with deionized water. For spray/puddle development testing the
development and rinsing steps were performed using conventional automated
spray development equipment sold by Silicon Valley Group, San Jose,
California. In 30  each program several steps were completed sequentially.
For each step, the wafer was rotated at the indicated rate while the
indicated material was applied in the indicated manner for the indicated
amount of time, according to one of the schedules in Table II. Film speed
of the developer was evaluated by observing through an optical microscope
at 400X magnification which of several developed one micron lines of
resist, representing different doses of 35  radiation, were resolved.
Linewidth uniformity (Critical Dimension Uniformity) is evaluated using
several exposures at the same dose across the surface of the substrate.
Linewidth measurements are made at each of these exposures, the
measurements are averaged, and the standard deviation is calculated. A
value called "Cp" can be calculated from this data according to the
following formula: 40 6 s igma 45 Delta L is the difference between the
minimum and maximum acceptable linewidths of a line defined in the
photoresist by a 1 micron line on the exposure mask. Sigma is one standard
deviation. For a 1 micron nominal linewidth, the acceptable range of
linewidths is defined to be from 0.9 to 1.1 microns; delta L is thus (1.1 -
0.9) microns, or 0.2 microns. An acceptable value of sigma is defined
herein 50  to be less than or equal to 0.025 microns. Presenting the same
information in terms of the Cp, an acceptable value for Cp is defined
herein to be less than or equal to 1.33 microns. Process latitude is a
measure of a developer's ability to function satisfactorily despite defined
variations in process parameters. For present purposes process latitude is
satisfactory if, at exposure energies of from 220 to 160 mJ/[err]; a resist
thickness of 1.3 microns (plus or minus 0.1 microns) of EPR-5000 resist; a 



55 (resist) soft bake temperature of from 115 C to 120 C; a developer
temperature of 18 C (plus or minus 1 C); and an exposure tool focus on the
top of the resist (plus or minus 1.0 microns); Cp exceeds 1.33 microns.
Process latitude can be reported quantitatively as the minimum value of Cp
over the defined range of exposure energies. The developers according to
the present invention have better process latitude than 6    EP 0 286 272
B1 conventional resists which do not contain adjuncts. In Examples 1-4,,
monoethanolamine, abbreviated "MEA", was used as an adjunct according to
the present invention. The proportions of ingredients and other information
are set out in Table III. In the Tables, development mode "I" indicates
immersion development. "Spray 1 " indicates spray development according 5
to Program 1 set forth in Table II. The abbreviation [err]" indicates the
radiation exposure in millijoules per square centimeter. "Result" provides
a qualitative indication of the result of the experiment. LR indicates low
resolution or a lack or resolution, meaning that the developer did not
selectively remove the exposed portions of the photoresist while refraining
from attacking the unexposed portions thereof. "Poor spray" means that the
composition was not properly atomized by the spray nozzle. "Poor develop"
means 10 that exposed portions of the photoresist were not removed or were
removed inadequately. The "ratio" is a recapitulation of the ratio of TMAH
to the adjunct, here MEA, providing a ready comparison of the development
result with the ratio of these ingredients. Looking at Table III, it will
be evident that examples 1 and 2 provide good development in an immersion
mode, while in Example 3 the spray pattern provided during spray
development was considered poor, 15 indicating that the material was
developed but that irregular development is potentially present. Example 4,
in which only 0.5% TMAH and 80.0% MEA is employed as a developer,
demonstrates that this is too little TMAH to provide proper development,
even in the presence of 80% monoethanolamine. Example 4 also establishes
that monoethanolamine by itself, even at high concentrations, is not a
suitable developer for the present photoresist. 20     Table IV, in which
the adjunct is 1-amino-2-hydroxypropane (species 2 of Table 1, identified
in Table IV as 1,2-MPA), shows the results of Examples 5-8. In this Table
and subsequent Tables, "X-100" indicates TRITON X-100 nonionic surfactant,
identified previously in the specification. "Spray 2" in the development
mode line indicates Spray Develop Program 2 in Table II. In the result
column "res." indicates that a residue was present on the edges of
developed liens of the photoresist. 25     1 -amino-2-hydroxypropane
sometimes provides a residue (Examples 5 and 8) and sometimes does not
(Examples 6 and 7). It is better for immersion development than for spray
development; a poor spray pattern was noted during spray development. The
best result is obtained at a ratio of 1:18 as in Example 7, in which no
residue was noted on the developed lines. Examples 9-18 in Tables V and VI
show development with 1-amino-3-hydroxypropane, abbreviated in 30 Tables V
and VI as 1,3-MPA. This is species 10 of Table I. Looking first at Table V.
Examples 9 and 10 are essentially identical runs, but in Example 9 a
residue was noted at a ratio of 1:12, while in Example 10 no residue was
noted. This indicates that this is a marginally acceptable formulation.
Similarly, Examples 11 and 12 are essentially identical runs. In one case a
residue was provided, and in the other case no residue was observed.
Examples 9-12 were all run at a ratio of 1:12, which therefore is less
preferred than the 1:15 35 ratio of Example 13. A 1:15 ratio has been found
in this and other examples to almost never leave residue on the edges of
the developed resist lines. Thus, a ratio of 1:15 is preferred to provide
optimal development with minimal amounts of the alkanolamine. Examples
14-18 show ratios of TMAH to 1,3-MPA of 1 to 15 or lower. Examples 14-16,
using spray development, illustrate that the 1:15 composition of 1,3-MPA
can be sprayed successfully and provides 



40 residue free development. The compositions of Examples 14-16 all contain
TRITON X-100 surfactant, in increasing amounts. In Example 16 .05% of this
surfactant was too much, as it caused developed resist line sidewalls to
slope or otherwise deviate from the optimal vertical sidewalls. Thus, .05%
of this surfactant is more than the preferred maximum amount under the
other conditions of this example. Example 17 showed a ratio of 1:20 and
good development despite the presence of less TMAH than in the other
formulations. 45 Example 18 illustrates that at extremely low ratios, even
when the amount of TMAH is minimized, the developed resist has a rough
surface. Roughness is believed to be caused by the presence of a large
amount of the adjunct. While some roughness can be tolerated, it is not
desirable, so a minimum ratio of about 1 to 38 is preferred herein. Tables
VII, VIII, and IX embody the results of comparative Examples 19-34, using
various similar 50 compounds in place of the adjuncts of the present
invention. In Table VII, Examples 19-23, the alkanolamine was replaced with
ethylene diamine (abbreviated EDA in the table) in ratios of from a maximum
of 1:3 to a minimum of 1:37.8. In all cases immersion development was used.
The relatively large proportion of TMAH in the high ratio of Example 19
stripped both developed and undeveloped portions of the resist from the
substrate. The remaining examples all show the formation ss of residue or
heavy residue, and the lowest ratio of TMAH (and highest ratio of EDA)
provides a heavy residue and lack of resolution which do not constitute
suitable development. The inventors conclude from this example that a wide
range of different proportions and ratios of ethylene diamine does not
exhibit the beneficial properties of the present invention. 7    EP 0 286
272 B1 Table VIII provides comparative examples 24-28 in which the adjunct
is replaced with ethylene glycol (EG). Over a wide range of ratios and
proportions of ethylene glycol, the result is again a residue on the
developed liens of photoresist, in either the immersion or the spray mode
of development. Example 28 is prior art, and illustrates that a formulation
containing just TMAH in a proportion sufficient to develop the 5
photoresist provides a residue, and thus is not an optimal developer
according to the present invention. As noted previously, Example 4 shows
the contrary situation in which a large amount of an alkanolamine according
to the present invention is present (80%) and an insufficient proportion of
TMAH is present. Comparing these examples, it is evident that neither TMAH
alone nor an alkanolamine alone provides proper development, but the other
examples show that the combination of these two ingredients improves 10
development unexpectedly. In Table IX, Examples 29 and 30 show the use of
diethanolamine (abbreviated: DEA); comparative Examples 31 and 32 show the
use of triethanolamine (abbreviated: TEA); and comparative examples 33 and
34 employ diethylethanolamine (abbreviated: DEEA) in place of the present
adjuncts. In all these compara- tive examples, each in two different
proportions employing the immersion development mode, development is  was
hindered by the additive. In Examples 29-32, despite a high maximum
exposure, only a latent image was produced. This means that the exposed
portions of the photoresist were not removed by this formulation. In
Examples 33 and-34 the developed and undeveloped portions of the
photoresist were both stripped. The comparative examples illustrate that
the class of additives which prevent residue formation without 20
disturbing the function of the resist developer is narrow. Ethylene diamine
differs from the adjunct monoethanolamine by substitution of a second amine
for a hydroxy group. Ethylene glycol of comparative Examples 24-28 is
different from monoethanolamine only in that a second hydroxyl group is
substituted for the amine group. In short, a structure with an amine group
on one end and hydroxyl group on the other works, but respective structures
with two amine groups or two hydroxyl groups in the same positions do not 



25  work. The additives of comparative examples 29-34 differ from the
present adjuncts, and specifically from monoethanolamine, because two ethyl
or ethanol moieties are substituted for the amine hydrogen atoms of the
present generic formula. Diethanolamine has two ethanol moieties instead of
the single ethanol moiety of monoethanolamine according to the present
invention. Triethanolamine has three ethanol moieties in place of the
single ethanol moiety of the present invention. Diethylethanolamine has two
ethyl groups in 30  place of the amine hydrogens of monoethanolamine. These
substitutions provide compounds which do not function in the advantageous
manner of the present adjuncts. The formulations and data for Examples
35-40 are reported in Table X. Exemplary two micron lines of each developed
resist were photographed with a scanning electron microscope at a
magnification of 20,000 diameters and an energy of 23 KV. Figures 1 through
6 respectively correspond to Examples 35 through 35  40. In Figure 1 and
Example 35, the developer contained 1-amino-2-hydroxypropane at a ratio of
1:12. Figure 1 illustrates some residue, particularly along the upper edges
of the resist, but no roughness. (The slight roughness or grain shown in
the photographs on the top surface of each resist line and on the substrate
between the resist lines is a combination of noise in the microscope and
photographic grain.) 40  Figure 1 shows a reduction of the residue problem,
but not a complete solution. In Figure 2 and Example 36, the formulation
contained the adjunct 1-amino-3-hydroxypropane at a ratio of 1:12. The
result shown in Figure 2 is similar to that shown in Figure 1. In Figure 3
and Example 37, a 1:15 ratio of 1-amino-3-hydroxypropane was used; the
formulation contained 1.00% of TMAH. As Figure 3 shows, the developed lines
have smooth upper surfaces and no 45  visible residue. (The regular,
horizontal striations on the sidewalls of the lines are artifacts of
standing waves in the exposure radiation, and are not residue.) In Example
38 and Figure 4, the ratio of TMAH to 1-amino-3-hydroxypropane  is 1:37.9.
The line is clearly developed and has no residue, but the entire top and
side surfaces of the line are roughened; this is considered less than
optimal development, although the advantages of the present invention other
than so  absence of roughness are obtained in this example. In Example 39
and Figure 5, ethylene diamine is added to the developer at a ratio of
1:20. Heavy residue is present on the edges of the top surface. The
vertically oriented ridge-and-valley irregularity of the sidewalls is also
related to the presence of the residue problem. Example 40 and Figure 6
illustrate development with a prior art formulation of 2.0% by weight TMAH
55  and no other additives. Figure 6 thus illustrates that without an
adjunct a heavy residue is observed. In Table XI, adjuncts other than the
alkanolamines of Table I were used according to the present invention. In
Example 41, a developer containing morpholine was used successfully. No
residue was noted, although the developed lines had a roughened surface.
DMAP (dimethyl-3-amino-1-propanol) was success- 8    EP 0 286 272 B1 fully
used in Example 42, and neither residue nor roughened surfaces were
observed. Table I - Alkanolamine Adjunct Species 5 Species *        Name 1
1-amino-2-hydroxyethane 70                   2.   1-amino-2-hydroxypropane
3    1-amino-2-hydroxybutane 4    1-hydroxy-2-aminopropane 5
2-amino-3-hydroxybutane 



15                   6    2-amino-3-hydroxypentane 7
1-hydroxy-2-aminobutane 8-   2-hydroxy-3-aminopentane 9
3-amino-4-hydroxyhexane 20                   10   1-amino-3-hydroxypropane
11   1-amino-3-hydroxybutane 12   1-amino-3-hydroxypentane 13
1-amino-2-methyl-3-hydroxypropane 14 1amino-2-methyl-3-hydroxybutane 14
1-amino-2-methyl-3-hydroxypentane 16   1-aminc-2-ethyl-3-hydroxypropane 30
17   2-hydroxy-3-aminomethylpentane 18   3-aminomethyl-4-hydroxyhexane 19
l-hydroxy-3-aminobutane 20   2-amino-4-hydroxypentane 35
21   2-amino-4-hydroxyhexane 22   2-amino-3-hydroxymethylbutane 23
2-amino-3-methyl-4-hydroxypentane 24   2-amino-3-methyl-4-hydroxyhexane 40
25   2-amino-3-hydroxymethylpentane 26   2-amino-3-(l-hydroxyethyl)-pentane
27   3-hydroxy-4-(l-aminoethyl)-hexane 28   1-hydroxy-3-aminopentane 45
29   2-hydroxy-4-aminohexane 30   3-amino-5-hydroxyheptane 31
2-hydroxymethyl-3-aminopentane 32   2-hydroxy-3-methyl-4-aminohexane 50
33   3-amino-4-methyl-5-hydroxyheptane 55 9    EP 0 286 272 B1 Species *
Name 34   3-amino-4-hydroxymethylhexane 35
2-hydroxy-3-ethyl-4-aminohexane 36   3-amino-4-ethyl-5-hydroxyheptane 10 15
20               Table II -- Spray Development Programs Spray Develop
Program 1 25              Wafer        Material                   Duration
Step    Rotation    Applied           Mode       of Step t        50rpm
Developer        Spray      42 sec. 2      1,000rpm    DI water
Stream    10 sec. 30      3       4,000rpm    None            Dry        10
sec. Spray Develop Program 2 



Wafer       Material                    Duration 35     Step    Rotation
Applied           Mode       of Step 1      1,000rpm    DI water
stream      2 sec. 2      1,000rpm    Developer         spray      10 sec.
40      3         400rpm    Developer        spray       5 sec. 4
Orpm    Developer         spray       2 sec. 5          Orpm    None
puddle    15 sec. 6      1,000rpm    DI water          stream    10 sec. 45
7      4,000rpm    None              dry        10 sec. 50 10    EP 0286
272 B1 Spray Develop Program 3 Wafer            Material
Duration Step       Rotation          Applied               Mode
of Step 5          1           450rpm        Developer             spray
7  sec. 2             50rpm        Developer             spray            4
sec. 3               Orpm       None                  puddle         15
sec. 10         4             50rpm         Developer             spray
4 sec. 5               Orpm       None                  puddle         15
sec. 6             50rpm        Developer             spray            4
sec. 7               Orpm       None                  puddle         15
sec. 15 8         1,000rpm         DI  water             stream        10
sec. 9         5,000rpm         None                  dry            10
sec. 20 Table III MEA, Examples 1-4 25              Component
--1--     --2--       --3--          --4-- Wt.% TMAH             1.60
1.00        1.00           0.50 Wt.% MEA             12.5      37.9
37.9           80.0 Wt.% H20             85.9      61.1        61.1
19.50 Total %             100.00    100.00      100.00         100.00 30
Development Mode       I         l       spray [err]               70
50          50            100 Result              good     good       poor
spray   LR; poor develop Ratio                 1:7.8     1:37.9      1:37.9
1:160 35 Table IV 1,2-MPA. Examples 5-8 40 5          6          7
8 Wt.% TMAH             1.25         1.25      1.00            1.05 Wt.%
1,2-MPA         15.0         15.0      18.0            21.0 



Wt.% X-100                                                   0.01 45
Wt.% H20              83.75       83.75      81.00           77.94 Total %
100.00      100.00     100.00          100.00 Development Mode
spray 2                   spray 2 [err]               60          70
50              70 Result              res.     poor spray   good      res.
and poor spray 50             Ratio                  1:12        1:12
1:18            1:20 55    EP 0 286 272 B1 Table V 1,3 MPA, Examples 9-13 5
9           10          11           12          13 Wt% TMAH
1.20         1.20        1.20         1.20        0.96 Wt%1,3MPA
14.4         14.4        14.40        14.40       14.40 Wt%X-100
.01         .01         .01 Wt%[err]                  84.40       84.40
84.39       84.39        84.63 10        Total%                  100.00
100.00       100.00      100.00       100.00 Development Mode   spray 2
spray 2     spray 2      spray 2     spray 1 [err]                  60
60           80          70          190 Result                 res.
good          res.       good        good Ratio                    1:12
1:12         1:12        1:12         1:15 Table VI 20
1,3 MPA, Examples 14-18 14          15             16           17
18 Wt%TMAH                  1.00          1.10          1.10        0.95
0.70 Wt%1,3MPA               15.0          16.5          16.5        19.0
26.53 25        Wt%X-100                  .005          .01           .05
Wt%[err]                  83.995       82.39          82.35       80.05
72.77 Total %                100.000       100.00        100.00      100.00
100.00 Development Mode   spray 1       spray 1       spray 1           I
[err]                 110           60             70          50       50
30        Result                good          good      side-wall slope
good    rough Ratio                    1:15          1:15          1:15
1:20     1:37.9 35                                            Table VII
Comparative Examples 19-23 Component              19        20       21
22           23 40             Wt% TMAH              3.0        1.65
1.05     0.84        0.90 Wt% EDA               9.0       4.95    12.6
17.4        34.02 Wt%[err]               88.0      93.40    86.35    81.76
65.08 Total %             100.0     100.00   100.00   100.00       100.00
Development Mode      I          I        I         I [err]
10-100    50        50       50          60 Result             strip
res.      res.     res.     heavy res.; LR Ratio                 1:3
1:3       1:12     1:20        1:37.8 50 



55 12    EP 0 286 272 B1 Table VIII Comparative Examples 24-28 s
Component             24       25        26           27         28 Wt%
TMAH             2.40     2.55        0.87        0.90      2.2 Wt% EG
7.20    30.6        17.40       34.02      - Wt% H20             90.40
66.95       81.73       65.08     97.8 Total %            100.00   100.00
100.00      100.00     100.0 Development Mode      I             spray 2
spray 2 [err]              60       80          70          50        50
Result             res.     res.         res.    heavy res.    res. Ratio
1:3      1:12        1:20        1:37.8 Table IX 20         Comparative
Examples 29-34 Component         29             30              31
32         33    34 Wt& TMAH          1.00            1.00           1.00
1.00        1.00   1.00 Wt% DEA          10.00           20.00           -
--         --    -- Wt% TEA                                      10.00
20.00 25   Wt% DEEA
10.00  20.00 Wt%[err]           89.00           79.00          89.00
79.00       89.00  79.00 Total %         100.00          100.00
100.00         100.00      100.00 100.00 Development Mode 30   [err]
400             400            400             400 Result     latent image
only latent image only latent image only latent image only strip  strip
Ratio             1:10            1:20           1:10           1:20
1:10   1:20 35 Table X Component               35           36         37
38          39       40 40   TMAH                     1.25         1.20
1.00       0.70       0.84        2.0 1,2-MPA                 15 1,3-MPA
0           14.40      15.0       26.53 EDA                      0
16.8 X-100                    0             .01        .01 45   [err]
83.75        84.39      83.99      72.77      82.36       98.00 Total %
100.00       100.00     100.00     100.00     100.00      100.00
Development Mode   spray 2       spray 1    spray 2    spray 3         I
spray 2 [err]                  70           60        110         50
50          90 Result            res. poor spray  slight res.    good
rough    heavy res. heavy res. so   Ratio                    1:12
1:12       1:15       1:37.9     1:20 comparative examples 55 13 



EP 0 286 272 B1 Table Xl Component                41              42 5
TMAH                      0.96           0.96 Morpholine              14.4
DMAP                                   14.4 H20                     84.64
84.64 Total %                100.00         100.00 10
Development Mode [err] Result             rough; no res.  good; no res.
Ratio                   15:1           15:1 Claims 1. A composition for
developing an image-wise exposed quinone diazide positive-working
photoresist. 20      consisting essentially of an aqueous solution of: A.
0.5 to 2,0 wt.% tetraalkylammonium hydroxide; and B. at least one adjunct
having a structure selected from: 25 Structure  1: [err] 30 and Structure
II: [err] 40 wherein n is 0 or 1; m is 1 or 2; each [err] and R2 is
independently selected from hydrogen, methyl or 45        ethyl, but in
Structure I the two R2's are not both ethyl; characterized in that said
adjunct is present in an amount from 10 to 40 wt.% of the composition. 2. A
composition according to claim 1, wherein said tetraalkylammonium hydroxide
is tetramethylam- monium hydroxide. 50 3. A composition according to claim
1 or claim 2 which contains at least 0.7 weight percent of said
tetraalkylammonium hydroxide. 4. A composition according to claim 3. which
contains from 0.8 to 1.6 weight percent of said tetraalkylam- 55
monium hydroxide. 5. A composition according to claim 4. which contains
from 0.9 to 1.1. weight percent of said tetraalkylam- monium hydroxide. 14
EP 0 286 272 B1 Table Xl Component               41             42 5
TMAH                     0.96           0.96 



Morpholine             14.4 DMAP                                  14.4 H20
84.64          84.64 Total %                100.00        100.00 10
Development Mode [err] Result             rough; no res.  good; no res.
Ratio                  15:1           15:1 15 Claims 1. A composition for
developing an image-wise exposed quinone diazide positive-working
photoresist, consisting essentially of an aqueous solution of: 20        A.
0.5 to 2,0 wt.% tetraalkylammonium hydroxide; and B. at least one adjunct
having a structure selected from: Structure  I: -OH 30 and [err] Structure
II:    [err] 40 wherein n is 0 or 1; m is 1 or 2; each [err] and R2 is
independently selected from hydrogen, methyl or ethyl, but in Structure I
the two [err] are not both ethyl; characterized in that said adjunct is
present in an amount from 10 to 40 wt.% of the composition. 2. A
composition according to claim 1, wherein said tetraalkylammonium hydroxide
is tetramethylam- monium hydroxide. 50  3. A composition according to claim
1 or claim 2 which contains at least 0.7 weight percent of said
tetraalkylammonium hydroxide. 4. A composition according to claim 3, which
contains from 0.8 to 1.6 weight percent of said tetraalkylam- monium
hydroxide. 55 5. A composition according to claim 4, which contains from
0.9 to 1.1. weight percent of said tetraalkylam- monium hydroxide. 14
11111111111111111111111111    EP 0 286 272 B1 6. A composition according to
any preceding claim wherein said adjunct comprises morpholine. 7. A
composition according to any one of claims 1 to- 5, wherein said adjunct
comprises dimethyl-3- amino-1 -propanol. 5 8.  A composition according to
any one of claims 1 to 5 wherein said adjunct is 3-amino-1-propanol. 9. A
composition according to any one of claims 1 to 5 wherein said adjunct is
3-amino-2-propanol. 10  10. A composition according to any one of claims 1
to 5 wherein said adjunct is 2-aminoethanol. 11. A composition according to
any preceding claim, wherein the weight ratio of said tetraalkylammonium
hydroxide to said adjunct is less than or equal to 1:9. 15  12. A
composition according to claim 11, wherein the weight ratio of said
tetraalkylammonium hydroxide to 



said adjunct is from 1:12 to 1:38. 13. A composition according to claim 12,
wherein the weight ratio of said tetraalkylammonium hydroxide to said
adjunct is about 1:15. 20 14. A composition according to any preceding
claim further comprising from 0 to 0.05 percent by weight of a nonionic
surfactant. 15. A method for developing an image-wise exposed quinone
diazide positive-working photoresist, compris- 25     ing the steps of: A.
providing said exposed photoresist; B. providing a developer composition
according to any preceding claim wherein the weight ratio of said primary
alkali to said adjunct is less than 1:9: C. developing said photoresist
with said developer until the exposed portions of said photoresist are 30
cleared; and D. rinsing said developer from said photoresist. 16. A method
according to Claim 15, wherein said step C is an immersion development. 35
17. A method according to Claim 15, wherein said step C is a spray
development. 18. A method according to any one of claims 15 to 17 which is
carried out in a manner providing a Cp value of at least 1.33. 40  19. A
method according to Claim 18, wherein said Cp value is at least 1.33 when
said exposed photoresist thickness is 1.3 mm. plus or minus 0.1 mm; the
exposure energy used to expose said photoresist is from 220 to 260
millijoules per square centimeter; the soft bake temperature for said
photoresist is from 115 C to 120 C; the temperature of said developer is
[err]. plus or minus 1 C; and the tool used to expose said photoresist is
focused on the upper surface of said photoresist, plus or minus 1mm. 45
PatentansprUche 1. Zusammensetzung zum Entwickeln eines bildweise
belichteten positiv arbeitenden Chinondiazid-Photo- resists im wesentlichen
bestehend aus einer wABrigen Ldsung 50        A. von 0.5 bis 2,0 Gew.-%
Tetraalkylammoniumhydroxid und 15 111111111111111111111111111111    EP O
286 272 B1 B. wenigstens eines Zusatzes mit einer Struktur ausgewghIt unter
RZR        Fe Struktur 1:  R NC1- 3HC              C-OH und Nv'      10 R1
Rt CHCH 15                            Struku; 11. 20 worin n 0 oder 1 ist,
m 1 oder 2 ist, jeweils RI und R2 unabhdngig voneinander Wasserstoff,
Methyl oder Ethyl sind, aber in der Struktur I die beiden Gruppen R2 nicht
beide Ethyl sind, dadurch gekennzeichnet, dal der Zusatz in einer Menge von
10 bis 40 Gew.-% der Zusammenset- zung vorliegt. 25 



2. Zusammensetzung nach Anspruch 1, worin das Tetraafkylammoniumhydroxid
Tetramethylammoniumh- ydroxid ist. 3. Zusammensetzung nach Anspruch 1 oder
Anspruch 2, die wenigstens 0,7 Gew.-% des Tetraalkylam- 30
moniumhydroxids enthalt. 4. Zusammensetzung nach Anspruch 3, die 0,8 bis
1,6 Gew.-%  des Tetraalkylammoniumhydroxids enthalt. .35  5.
Zusammensetzung nach Anspruch 4, die 0,9 bis 1,1 Gew.-%  des
Tetraalkylammoniumhydroxids enthalt. 6. Zusammensetzung nach einem der
vorausgehenden Anspr~iche, in der der Zusatz Morpholin umfast. Kti
40  7. Zusammensetzung nach einem der AnsprOche 1 bis 5, bei der der Zusatz
Dimethyl-3-amino-1-propanol umfait. 8. Zusammensetzung nach einem der
Anspruche 1 bis 5, in der der Zusatz 3-Amino-i-propanol ist. 45  9.
Zusammensetzung nach einem der Anspruche 1 bis 5, in der der Zusatz
3-Amino-2-propanol ist. 10. Zusammensetzung nach einem der Anspruche 1 bis
5, in der der Zusatz 2-Aminoethanol ist. 11. Zusammensetzung nach einem der
vorausgehenden AnsprUche, in der das Gewichtsverh~ltnis des so
Tetraalkylammoniumhydroxids zu dem Zusatz geringer als oder gleich wie 1:9
ist. 12. Zusammensetzung nach Anspruch 11, in der das Gewichtsverhaltnis
des Tetraalkylammoniumhydro- xids zu dem Zusatz 1:12 bis 1:38 ist. s5  13.
Zusammensetzung nach Anspruch 12, in der das Gewichtsverhaltnis des
Tetraalkylammoniumhydro- xids zu dem Zusatz etwa 1:15 ist. 16 C      L   M
S          S    EP 0 286 272 B1 14. Zusammensetzung nach einem der
vorausgehenden AnsprUche weiterhin mit 0 bis 0,05 Gew.-% eines
nichtionischen oberflachenaktiven Mittels. 15. Verfahren zur Entwicklung
eines bildweise belichteten positiv arbeitenden Chinondiazid-Photoresists
mit s      den Stufen, in denen man A. den belichteten Photoresist
vorsieht, B. eine Entwicklerzusammensetzung nach einem der vorausgehenden
AnsprOche vorsieht, worin das Gewichtsverhaltnis des primaren Alkali zu dem
Zusatz geringer als 1:9 ist, C. diesen Photoresist mit dem Entwickler
entwickelt, bis die belichteten Bereiche des Photoresists 10
abgetragen sind, und D. den Entwickler von dem Photoresist wegspUlt. 16.
VerfaIren nach Anspruch 15, bei dem die Stufe C eine Eintauchentwicklung
ist. is  17. Verfahren nach Anspruch 15, bei dem die Stufe C eine
BesprOhentwicklung ist. 18. Verfahren nach einem der Ansprliche 15 bis 17,
welches in einer Weise durchgef0hrt wird, die einen Cp-Wert von wenigstens
1I33 ergibt. 20  19. Verfahren nach Anspruch 18, bei dem der Cp-Wert
wenigstens 1,33 ist. wenn der belichtete Photoresist yl
eine Dicke von 1,3 mm plus oder minus 0.1 mm hat, die zur Belichtung des
Photoresists verwendete Belichtungsenergie 220 bis 260 Millijoule je
Quadratzentimeter betragt, die Temperatur ftr das weiche .t-
Einbrennen des Photoresists bei 115 bis 120 * C liegt, die Temperatur des
Entwicklers 15 * C plus oder minus I  C betragt und das zum Belichten des
Photoresists verwendete Werkzeug auf die obere 25     Oberfltche des
Photoresists plus oder minus 1 mm fokussiert wird. ~1 Revendications 



1. Une composition pour le developpement d'une photoreserve positive de
quinone-diazide exposee a 30     une image, constitu6e essentiellement
d'une solution aqueuse de: A. 0,5 a 2,0 % en poids d'hydroxyde de
t6traalkylammonium  et is                         B. au moins un adjuvant
ayant une structure choisie parmi les suivantes: Structure  I: et 45
Structure II:                         [ERR] dans laquelle n est 6gal a 0 ou
1;         .ss5               m est egal a 1 ou 2; R1 et R2 sont chacun
choisis inddpendamment parmi lhydrogene, un groupe methyle ou 6thyle, mais
dans la structure I les deux R2 ne sont pas tous les deux ethyles;
caract6risee en ce que ledit adjuvant est pr6sent en quantite de 10 a 40 %
en poids de la composition. 17    EP 0 286 272 B1 2. Une composition selon
la revendication 1, selon laquelle ledit hydroxyde de t6traalkylammonium
est I'hydroxyde de t6trarmethylammonium. 3. Une composition selon la
revendication 1 ou 2, qui contient au moins 0,7 % en poids dudit hydroxyde
5      de t6traalkylammonium. 4. Une composition selon la revendication 3,
qui contient de 0,8 A 1.6 % en poids dudit hydroxyde de t6traalkylammonium.
1O  5. Une composition selon la revendication 4, qui contient de 0,9 a 1,1
% en poids dudit hydroxyde de t6traalkylammonium. 6. Une composition selon
'une quelconque des revendications pr6c6dentes selon laquelle ledit
adjuvant comprend la morpholine. 15. 7. Une composition selon l'une
quelconque des revendications 1 a 5, selon laquelle ledit adjuvant comprend
le dim6thyl-3-amino-1-propanol. 8. Une composition selon P'une quelconque
des revendications 1   5, selon laquelle ledit adjuvant est le 3- 20
amino-i-propanol. 9. Une composition selon l'une quelconque des
revendications 1   5. selon laquelle ledit adjuvant est le 3-
amino-2-propanol. 25  10. Une composition selon l'une quelconque des
revendications 1 a 5, selon laquelle ledit adjuvant est le 2- amino6thanol.
11. Une composition selon l'une quelconque des revendications precedentes,
selon laquelle le rapport pond6ral entre ledit hydroxyde de
t6traalkylammonium et ledit adjuvant est inferieur a ou 6gal a 1:9. 30 12.
Une composition selon la revendication 11, selon laquelle le rapport
pond6ral entre ledit hydroxyde de t6traalkylammonium et ledit adjuvant est
de 1:12 a 1:38. 13. Une composition selon la revendication 12, selon
laquelle le rapport ponderal entre ledit hydroxyde de 35
t6traalkylammonium et ledit adjuvant est d'environ 1 :15. 14. Une
composition selon l'une quelconque des revendications pr6cedentes,
comprenant en outre de 0 a 0,05 % en poids d'un surfactant non ionique. 40
15. Une methode de developpement d'une photoreserve positive de
quinone-diazide exposee a une image, comprenant Ies 6tapes suivantes: 



A. fourniture de ladite photoreserve exposee; B. fourniture d'une
composition de developpateur selon 'une quelconque des revendications
precedentes, selon laquelle le rapport ponderal entre ledit alcali primaire
et ledit adjuvant est. 45       inferieur a 1:9; C. developpement de ladite
photoreserve par ledit d6veloppateur jusqu'a ce que les portions expos6es
de ladite photoreserve soient 6claircies; et D. ringage pour 6liminer ledit
d6veloppateur de ladite photoreserve. so  16. Une m6thode selon la
revendication 15, selon laquelle ladite 6tape C est un developpement par
immersion. 17. Une methode selon la revendication 15, selon laquelle ladite
etape C est un developpement par puiverisation. 5s 18. Une methode selon
'une quelconque des revendications 15 a 17, qui est conduite de maniere a
fournir une valeur Cp d'au moins 1,33. 11111111111111111111111111    EP 0
286 272 B1 t                   19. Une m6thode selon la revendication 18,
selon laquelle ladite valeur Cp est d'au moins 1,33 lorsque I'epaisseur de
la photoreserve expos6e est de 1,3 mm plus ou moins 0,1 mm   I'6nergie
d'exposition utilisee pour exposer ladite photor6serve est de 220 a 260
millijoules par centimbtre carre. La temperature de cuisson douce pour
ladite photoreserve est de 115 C a 1200 C  la temperature dudit 5
d6veloppateur est de 15- C, plus ou moins 1 .C; et l'outil utilisd pour
exposer ladite photor6serve est focalise sur la surface superieure de
ladite photor6serve, plus ou moins 1 mm. 10 t 15 25 30 35 40 45 50 55 19
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