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THERMAL- AND CHEMICAL-RESISTANT ACID PROTECTION
COATING MATERIAL AND SPIN-ON THERMOPLASTIC ADHESIVE

BACKGROUND OF THE INVENTION
Field of the Invention
The present invention is broadly concerned with novel compositions that can be used

to form protective coatings and carrier wafer adhesives.

Description of the Prior Art

Waier (substrate) thinning has been used to dissipate heat and aid in the electrical
operation of the integrated circuits (IC). Thick substrates cause an increase in capacitance,
requiring thicker transmission lines, and, in turn, a larger IC footprint. Substrale thinning
increases impedance while capacitance decreases impedance, causing a reduction in
transmission line thickness, and, in tum, a reduction in IC size. Thus, substrale thinning
facilitates IC miniaturization.

Geometrical limitations are an additional incentive for substrate thinning., Via holes
are etched on the backside of a substrate to facilitate frontside contacts. In order to construct
a via using common dry-etch techniques, geometric restrictions apply. For substrate
thicknesses of less than 100 um, a via having a diameter of 30-70 pm is constructed using
dry-etch methods thal produce minimal post-eteh residue within an acceptable time. Forthick
substrates, vias with larger diameters are needed. This requires longer dry-etch times and
produces larger quantities of post-etch residue, thugsignificantly reducing throughput. Larger
vias also require larger quantities of metallization, which is more costly. Therefore, for
backside processing, thin substrates can be processed mare quickly and at lower cost.

Thin subsirates are also more easily cut and scribed into ICs. Thinner substrates have
a smaller amount of material to penetrate and cut and therefore require less effort. No matter
whai method (sawing, scribe and break, or laser ablation) is used, ICs are easier to cut from
thinner subsirates. Most semiconductor wafers are thinned afler frontside operations. For
ease of handling, wafers are processed (i.e., frontside devices) at their normal full-size
thicknesses, e.g., 600-700 um. Once completed, they are thinned to thicknesses of
100-150 pm. In some cases (e.g., when hybrid substrates such as gallium arsenide (GaAs)

are used for high-power devices) thicknesses may be taken down to 25 pm.
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Mechanical substrate thinning is performed by bringing the wafer surface into contact
with & hard and flat rotating horizontal platter that contains a liquid slurry. The shury may
contain abrasive media along with chemical etchants such as amrmonia, fluoride, or
combinations thereof. The abrasive provides "gross" substrate removal, i.e., thinning, while
the etchant chemistry {acililaies "polishing" at the submicron level, The wafer is mainlained
in contact with the media until an amount of substrate has been removed to achieve a targeted
thickness.

For a wafer thickness of 300 pm or greater, the wafer is held in place with tooling that
utilizes a vacuum chuck or some mearns of mechanical attachment. When wafer thickness is
reduced to less than 300 pm, it becomes difficult or impossible to maintain control with
regard to attachment and handling of the wafer during further thinning and processing. In
some cases, mechanical devices may be made to attach and hold onto thinned waters,
however, they are subject to many problems, especially when processes may vary. For this
reason, the wafers are mounted onto a separate rigid (carrier) substrate. This subsirate
becomes the holding platform for further thin;ning and post-thinning processing. Carrier
substrates are composed of materials such as sapphire, quartz, certain glasses, and silicon, and
usually exhibita thickness of 1000 pm. Substrate choice will depend on how closely matched

the coefficient of thermal expansion (CLTE) is between each material,

SUMMARY OF THE INVENTION

The present inmvention overcomes these problems by broadly providing novel
compositions for use ag adhesive or protective coatings.

In more delail, the inventive compositions comprise a hydrocarbon resin and a rubber
dispersed or dissolved in a solvent system. As used herein, "rubber” is intended to inciude all
natural and synthetic rubbers as well as clastomers.

The hydrocarbon resin is preferably present in the composition at levels of from about
10-40% by weight, more preferably from about 25-35% by weight, and even more preferably
irom abonut 29-33% by weight, based upon the total weight ofthe composition taken as 100%
by weight. On a solids basis, the hydrocarbon resin is preferably present at levels of from
about 65-95% by weight, more preferably from about 75-95% by weight, and even more
preferably from about 80-90% by weight.
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The hydrocarbon resin preferably has an average M, of from about
300-10,000 Daltons, more preferably from about 500-3,000 Daltons, and even more
preferably from about 8§60-2,000 Daltons. M, /M, is preferably fiom about [.5-2.5, more
preferably from abount 1.7-2.3, and even more preferably from about 1.8-2.1. Preferred
hydrocarbon resins preferably have a soflening point (ring and ball softening point) of atleast
about 100°C, more preferably from about 115-150°C, and even more preferably from about
130-145°C. Furthermore, it is preferred that the hydrocarbon resin have a Brookfield
viscosily at 190°C of from about 2,500-3,500 cP, preferably from about 2,800-3,200 cP, and
even maore preferably about 2,900-3,100 cP.

Suitable hydrocarbon resins include rosing such as those selected from the group
consisting of terpene rosins, gum rosins, wood rosins, and mixtures thereof. Preferred
hydrocarbon resing are sold under the name Eastotac, available from Eastman Chemical
Company.

The rubber is preferably present in the composition at levels of from about 1-7% by
weight, more preferably from about 3-7% by weight, and even more preferably from about
5-6% by weight, based upon the total weight of the composition taken as 100% by weight.
On a solids basis, the rubber is preferably present at levels of from about 4-20% by weight,
more preferably from about 10-1 8% by weight, and even more preferably from about 14-16%
by weight.

Preferred rubbers will have a Mooney Viscosity (ML.(1L+4) 125°C; asdelermined by
ISO289%/A8TM D 1646) of fm@ut 40-70 MU, preferably from about 45-65 MU, and
even more preferably from about 50-60 MU, Therubber preferably hasan M, of from about
250,000-600,000 Daltons, and maore preferably from about 400,000-500,000 Daltens, and
an M, of from about 50,000-350,000 Dalions, and more preferably from about
100,000-200,000 Daltons. M /M, ispreferably from about 1 -4, more preferably fromn about
1.3-3, and even more preferably from about 2-2.5.

The most preferred rubbers include recurring monomers of ethylene and propylene.
The quantity of ethylene monomers in the rubber is preferably from about 40-70% by weight,
more preferably from about 40-60% by weight, and even more preferably about 40-50% by
weight, based upon the total weight of the rubber taken as 100% by weight. The quantity of

propylene monomers in the rubber is preferably from about 35-65% by weight, more



10

15

[\
wn

30

WO 2007/092689 PCT/US2007/061110

4

preferably fromabout 35-55% by weight, and even more preferably about 35-45% by weight,
based upon the total weight of the rubber taken as 100% by weight.

Evenmore preferably, the rubber further compriges small amounts of nonconjugated
diene (e.g., ethylidene norbornene monomers). The quantity of nonconjugated diene in the
Tubber is preferably from about 1-10% by weight, more preferably from about 2-6% by
weight, and even more preferably from about 2-3% by weight, based upon the total weight
of the rubber taken as 100% by weight.

The most preferred rubber is an ethylene-propylene terpolymer, also referred to as
cthylene-propylene-diene menomers or EPDM. Preferred ethylene-propylene terpolymersare
sold under the name BUNA® EP by Lanxess.

The composition should comprise from about 40-95% by weight solvent system,
preferably from about 50-20% by weight solvent system, and even more preferably from
about 60-70% by weight solvent system, based upon the total weight of the composition taken
as 100% by weight. Preferably, the majority ofthe solvent systemn comprises a single solvent.
More particularly, it is preferred that a single solvent make up at least abont 94% by weight,
preferably at least about 96% by weight, and even more preferably at least about 99.5% by
weight ofthe solvent system, based upon the total weight of the solvent system takenas 100%
by weight. Furthermore, the solvent sysiem should have a flash point of less than abont
100°C, and preferably from about 45-100°C,

Preferred solvent systems include both aromatic and aliphatic hydrocarbons. Preferred
aliphatics include those that are from about C,-Cy,, more preferably from about C,-C,, and
even more preferably from about C,-C(,. Even more preferably, the aliphatics are olefinic,
and even more preferably «-olefinic. One such solvent is 1-dodecene.

Preferred aromatics arc from about Cy4-C,4, more preferably from about Cy-C,,, and
even more preferably from about Cy-C . The most preferred aromatics include those selected
from the group consisting of trimethylbenzene, xylene, cumene, toluene, cthyl benzene,
chlorobenzene, dichlorobenzene, fluorinated aromatics, pinene, d-limonene, mesitylene, and
mixtures thereof. Preferred aromatics are sold under thename Aromatic 100 or Aromatic 150
by Exxon Mobil Chemical Co.

In onc preferred embodiment, the inventive composition is essentially free (and
preferably completely free) of surfactants. Inthis embodiment, the composition comprises less

than about 0.5% by weight, preferably less than about 0.1% by weight, and even more
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preferably about 0% by weight surfactant, based upon the total weight of the composition
taken as 100% by weight.

In another preferred embodiment, the inventive compeosition is essentially free (and
preferably completely free) of dyes and chromophores. In this embodiment, the composilion
comprises less than aboul 0.5% by weight, preferably less than about 0.1% by weight, and
even more preferably about 0% by weight dyes and chromophores, based upon the total
weight of the composition taken as 100% by weight.

Ina particularly preferred embodiment, the inventive compositions consist essentially
of the hydrocarbon resin and rubber dispersed or dissolved in a solvent system. In this
embodiment, the hydrocarbonresin, rubber, and solvent system can be the types and quantities
described previously.

In other embodiments, the composition could include a number of optional
ingredients, including surfaciants, dyes, and chromophores.

The inventive compositions are formed by simply mixing the hydrocarbon resin,
rubber, and other ingredients with the solvent system, preferably whileheatingto temperatures
of from about 90-100°C for time periods of from about 45-100 hours, preferably while
maintaining a substantially constant temperature. After this time, the heat source isremoved,
and the solution is allowed to cool, with stirring preferably being carried out for an additional
15-25 hours. The mixture can optionally be filtered (preferably to an average particle size
of from about 4.0-6.0 pm), resulting in the final composition. The final composition should
have a Brookfield viscosity at 37.8°C of from about 900-1,800 cP, preferably from about
1,000-1,500 cP, and even more preferably about 1,100-1,200 ¢P. Thus, the compositions will
be flowable at room temperature.

When used as a proteclive coating such as a coating to protect against acids, the
composilion is simply applied o a substraie, including microelectronic substrates such as
those selected from the group consisting of silicon, aluminum, tungsten, tungsten silicide,
gallium arsenide, germanium, tantalum, tantalum nitrite, SiGe, low k dielectric layers,
dielectric layers (e.g., silicon oxide, silicon nitride), and ion implant layers. A preferred
application method involves spin-coating the composition at spin speeds of from about
500-3,000 rpm (more preferably from about 1,300-1,800 rpm), at accelerations of from about
4,500-5,000 rpm/second, and for spin times of from about 15-45 seconds.
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After coating, the substrate can be baked (e.g., on a hot plaie) at temperatures of from
about 60-120°C, preferably from about 8§0-110°C, and even more preferably from about 30-
100°C, for a time period of from about 60-240 seconds, and more preferably from about 100-
200 seconds. The coated substrate can optionally be subjected to a second bake at
temperalures of from about 120-250°C, The film thickness after bake will typically be from
about0.1-40 pin, preferably from about 5-30 pm, more preferably from about 10-20 pm, and
even more preferably from about 14-16 pm.

When used as an adhesive, the composition can be applied to the same types of
substrates {the froniside surface or device area), using the conditions described with respect
1o the protective coatings. However, it will be appreciated that the application steps can be
varied to achieve a particular thickness. The composition is then baked as described above,
thus causing the solvent to evaporate and produce a smooth, uniform coating. A second layer
can be applied and baked, if desired.

After baking, the desired carrier wafer (e.g., sapphire carrier wafer, ceramic, glass,
quartz, silicon) is contacted with, and pressed against, the layer of inventive composition. The
carrier wafer is bonded to this inventive adhesive layer by heating at a temperature of from
about 80-250°C, preferably from about 120-180°C, and more preferably, from about
150-160°C. This heating is preferably carried out under a vacuum of from about
0.1-40 inches of mercury, more preferably from about 18-30 inches of mercury, and even
more preferably from about20-25 inches of mercury, and for a time period of from about 1-5
minutes, and more preferably from about 2-3 minutes.

The wafer package can then be subjected to subsequent thinning of the substrate, It
will be appreciated that the substrates can be thinned to thicknesses of less than about 100 pm,
preferably less than about 50 pum, and more preferably less than about 235 pm. After thinning,
typical backside processing, including photolithography, via etching, and metallization, may
be performed.

Advantageously, the cured or dried films or layers of the inventive compositions
possess a number of highly desirable properties. For example, the films will exhibit low
outgassing for vacuum etch processes. That is, ifa 15-pm thick film of the composition is
baked at 100°C for 2 minutes, the solvents will be driven from the composition so that

subsequent baking at 200°C for 30 minutes resulis in a film thickness change of less than
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about 5%, preferably less than about 2%, and even more preferably less than about 1% or
even 0% (referred to as the "Film Shrinkage Test").

The cured or dried films can be heated to temperaiures of 130°C without reactions
occurring in the film, The films can also be exposed to hydrophilic lithographic chemisiries
{e.g., N-methylpyrrolidone) at a temperature of 100°C for 60 minutes without reacting.

The cured or dried composition is also acid- and base-resistant. That is, a cured or
dried layer of the composition having a thickness of 15 pm can be submerged in an acid (e.g.,
49% hydrofluoric acid) or base {(e.g., 30% ammonium hydroxide, 20-40% potassium
hydroxide) for at least 45 minutes without the acid or base removing, ctching, or otherwise
damaging the layer. |

While the cured or dried composition is chemically and thermally resistant as
discussed abave, it also can be easily dissolved and removed with certain solvents, thus
making it ideal for use as a carrier wafer adhesive. The cured or dried compaosition can be
removed using the original solvent that was part of the composition prior to curing or drying
as well as nsing non-polar solvents such as xylene, benzene, imonene, and any other solvent
described above as acceplable for use as part of the inventive compositions. The layer will
begin to soften within a few minutes of heing placed in the dissolving solvent; and will be
completely dissolved (atleastabout 98%, preferably at least about 99%, and more preferably
about 100%) after two hours of immersion in a dissolving solvent having a temperature of

130°C.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

EXAMPLES
The following examples set forth preferred methods in accordance with the invention.
It is to be understood, however, that these examples are provided by way of illustration and

nothing therein should be taken as a limitation vpon the overall scope of the invention.



10

20

25

WO 2007/092689 PCT/US2007/061110

8

EXAMPLE 1
Preparation of a Protective Coating

In this procedure, 3,250.00 grams of 1 -dodecene (Aldrich Chemiecal Co., Milwaukee,
WI) were added to a 12-liter, round glass reactor. Next, 262.56 grams of Buna® EP T6250
(LANXESS Corp., Akron, OH) and 1,487.50 grams of Eastotac H142w (Eastman Chemical
Co., Kingsport, TN) were added to the reactor. The reagents were stirred continuously in the
reacior while the contents were heated to 1 00°C. The contents were continuously stirred and
maintained at a constant temperature of 100°C for 95 hours and 35 minutes, until a
homogencous mixture was achicved. While stizring continued, the heat was turned off, and
the mixture was allowed to cool to room temperature. A dilution curve was prepared to
determine the % solids level necessary to achieve a 15-pm thick film. The composition was
firther diluted and stirred until a film of this thickness was achieved. The baich was then
filtered to 5.0 wm using a Meisner cartridge filter. The viscosity of the material after filiration
was 1,100 cP.

The material was spin applied to a silicon nitride substrate using a static dispense at
a spin speed of 1,500 rpm. Acceleration was 5,000 rpm/second, and spin time was
30 seconds. The coated substrate was then baked on a hot plate at 100°C for 2 minutes using
no vacuum. The resuliing coating thickness was 15 pm.

Next, 200 m! of 48% hydrofluoric acid were added to a small tub. The coated and
baked substrate was immersed in the acid, The coating protected the subsirate from the acid

for 45 minutes at room temperature.

EXAMPLE 2
Preparation of a Spin-on Adhesive
In this procedure, 3,250.20 grams of d-limonene were added to a 12-liter round glass
reactor. Next, 262.46 grams of Buna® EP T6250 (LANXESS Corp., Akron, OH) and
1,487.50 grams of Eastotac H142w (Eastman Chemical Co., Kingsport, TIN) were added to
the reacter. The reagents were stirred continuously in the reactor while the contents were
heated to 100°C. The contenls were continrously stirred and maintained at a constant
temperature of 100°C for 51 hours and 45 minutes. While stirring continued, the heat was
wurned off, and the contents were allowed to reach room temperature. A dilution curve was

prepared to determine the % solids level necessary to achieve a 15-pm thick film. The
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composition was further diluted and stirred until a film of this thickness was achieved. Two
liters of the batch were filtered to 5.0 pm using a Meisner cartridge filier. The remainder of
the batch was stored unfiltered in glass bottles.

The filtered material was spin applied to a silicon substrate wafer using a static
dispense at a spin speed 0f 1,500 rpm. Acceleration was 5 ,000 rpm/second, and spin time was
30 seconds. The coated wafer was baked on a hot plate at 100°C for 2 minutes using no
vacuum. The wafer was then placed, coated side up, in a Dynatex bonder. A sapphire
perforated carrier wafer was placed on top of, and in contact with, the coated wafer. The
sapphire wafer was bonded to the silicon wafer at 155°C under a vacuum of 22 inches of
mercury for 2 minutes. The wafer package was removed from the bonder for subsequent

thinning of the silicon portion.
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We Claim:

1. A composition nseful as an adhesive or protective coating, said composition
comprising from about 10-40% by weight of a hydrocarboen resin and from about 1-7% by
weight of a rubber dispersed or disselved in a solvent system, said hydrocarbon resin and
rubber percentages by weight being based upon the total weight of the composition taken as
100% by weight, wherein said solvent system comprises at least about 95% by weight of a
single solvent, said single solvent percentage by weight being based upon the total weight of

the solvent system taken as 100% by weight,

2. The composition of claim 1, said composiiion being free of surfactant.

3. The composition of claim 1, said composition being free of dyes and
chromophores.

4. The composition of claim 1, wherein said hydrocarbon resin comprises a

lerpene rosin.

5. The composition of claim I, wherein said rubber comprises recurring

monomers of ethylene and propylene.

4. A composition useful as an adhesive or protective coating, said compositicn
comprising from about 10-40% by weight of a hydrocarbon resin and from about 1-7% by
weight of a rubber dispersed or dissolved in a soilvent system, said perceniages by weight
being based upon the total weight of the composition taken as 100% by weight, said

composition being free of surfaciant,

7. The composition of claim 6, said composition being free of dyes and

chromophores.

8. The composition of claim 6, wherein said hydrecarbon resin comprises a

terpene rosin.
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9. The composition of claim 6, wherein said rubber comprises recurring
monomers of ethiylene and propylene.
10. A composition useful as an adhesive or protective coating, said composition

comprising from about 10-40% by weight of a hydrocarbon resin and from about 1-7% by
weight of a rubber dispersed or dissolved in a solvent system, said percentages by weight
being based upon the total weight of the composition taken as 100% by weighi, said

composition being free of dyes and chromophores.

11, The composition of claim 10, wherein said hydrocarbon resin comprises a

lerpene rosin.

12. The composition of claim 10, wherein said rubber comprises recurring

monomers of ethylene and propylene.

13, A composition useful as an adhesive or protective coating, said compasition
consisting essentially of from about 10-40% by weight of a hydracarbon resin and from about
1-7% by weight of a rubber dispersed or dissolved in a solvent system, said percentages by

weight being based upon the total weight of the composition taken as 100% by weight.

14. A method of using a composition, said method comprising the step of applying
the composition to a subsirate so as to form a layer of the compaosition on the substrate, said
composition comprising from about 10-40% by weight of a hydrocarbon resin and from about
[-7% by weight of a rubber dispersed or dissolved in a solvent system, said hydrocarbon resin
and rubber percentages by weight being based upon the total weight of the composition taken
as 100% by weight, wherein said solvent system comprises at least about 95% by weight of
a single solvent, said single solvent percentage by weight being based upon the total weight

of the solvent system taken as 100% by weight,

15. The method of' claim 14, wherein said substrate is a microelectronic subsirate.
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16. The method of clatm 15, wherein said substrate is selected from the group
consisting of silicon, aluminum, tungsten, tungsten silicide, gallium arsenide, germanjum,
tantalum, tantalum niirite, SiGe, low k dielectric layers, dieleciric layers, and ion implant

layers.

17. The method of claim 14, further comprising the step of baking said layer at

a temperature of from about 60-126°C.

18, The method of claim 17, wherein said tayer after baking exhibits less than

about 5% film thickness change when subjected to a film shrinkage test.
19, The method of claim 17, wherein said layer after baking is acid-resistant.

20. The method of claim 17, wherein said layer after bakingisatleastabout 98%

dissolved afier two hours of submersion in a non-polar solventhaving a temperatureof130°C,

21, A method ofusing a composition, said method comprising the step of applying
the composition to a substrate so as {0 form a layer of the composition on the substrate, said
composition comprising from about 10-40% by weight ofa hydrocarbonresin and from about
1-7% by weight of a rubber dispersed or dissolved in a solvent system, said percentages by
weight being based upon the total weight of the composition taken as 100% by weight, said

composition being free of surfactant.
22. The method of clain: 21, wherein said substrate is a microelecironic substrate.

23. The method of claim 22, wherein said substrate is selected from the group
consisting of silicon, aluminum, tungsien, tungsten silicide, gallium arsenide, germanium,

tantalum, tantalum nitrite, SiGe, low k dielectric lavers, dielectric layers, and ion implant

fayers,

24, The method of claim 21, further comprising the siep of baking said layer at

a temmperature of from about 60-120°C.
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25, The method of claim 24, wherein said layer after baking exhibits less than

about 5% film thickness change when subjected to a film shrinkage test.
26. The method of claim 24, wherein said layer after baking is acid-resistant.

27. The method of'claim 24, wherein said layer after baking is atleast about 58%

dissolved after two hours of submersion in a non-polarsolvent having a temperature 0£130°C.

28. A method ofusing a composition, said method comprising the step of applying
the composition to a substrate so as to form a layer of the composition on the substrate, said
composition comprising from about 10-40% by weightofa hydrocarbon resin and from about
1-7% by weight of a mbber dispersed or dissolved in a solvent system, said percentages by
weight being based upon the total weight of the composition taken as 100% by weight, said

composition being free of dyes and chromophores,
29 The method of claim 28, wherein said substrate is a microelectronic substrate.

30. The method of claim 29, wherein said subsirate is selected from the group
consisting of silicon, aluminum, fungsien, tungsten silicide, gallium arsenide, germanium, .
tantalum, tantalum nitrite, SiGe, low k dielectric layers, dielectric layers, and ion implant

layers.

31. The method of claim 28, further comprising the step of baking said layer at

a temnperature of from about 66-120°C.

32. The method of claim 31, wherein said layer after baking exhibits less than

about 5% film thickness change when subjected to a film shrinkage test.
33. The method of claim 31, wherein said layer after baking is acid-resistant.

34, The method of claim 31, wherein said layer after baking is atleast about 98%

dissolved after two hours of submersion in a non-polar solventhaving a temperature of 130°C.
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35. The combination oft

a substrate having a surface; and

a cured or dried layer adjacent said substrate surface, said layer being formed from
a composition comprising a hydrocarbon resin and a rubber dispersed or
dissolved in a solvent system, wherein said solvent system comprises at least
about 95% by weight of a single solvent, said single solvent percentage by

weight being based upon the total weight of the solvent system taken as 100%

by weight,
36. The combination of claim 35, wherein said substrate is a microslectronic
substrate.
37. The combination of claim 36, wherein said substrate is selected from the group

consisting of silicon, aluminum, tungsten, tungsten silicide, gallium arsenide, germanium,
tantalum, tantalum nitrite, $iGe, low k dielectric layers, dielectric layers, and ion implant

Iayers.

38. The combination of claim 35, wherein said layer exhibits less than about 5%

film thickness change when subjected to a film shrinkage test.

39. The combination of claim 35, wherein said layer is acid-resistant.

44, The combination of claim 35, wherein said layer i ut least about 98%

dissolved after two hours of submersion ina non-polarsolvent having a temperature of 1 30°C.

41. The combination of;

a substrate having a surface; and

a cured or dried layer adjacent said substrate surface, said layer being formed from
a composition comprising a hydrocarbon resin and a rubber dispersed or

dissolved in a solvent system, said composition being free of surfactant.
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43, The combination of claim 41, wherein said substrate is a microelectronic
subsirate.
43, The combination ofclaim 42, wherein said substrale is selected from the group

consisting of silicon, aluminum, tungsten, tungsten silicide, gallium arsenide, germanium,
tantalum, tantalum nitrite, $iGe, low k dielectric layers, dielectric layers, and ion implant

layers,

44, The combination of claim 41, wherein said layer exhibits less than about 5%

film thick ness change when subjected to a film shrinkage test.

45, The combination of claim 41, wherein said layer is acid-resistant.

46, The combination of claim 41, wherein said layer is at least about 98%

dissolved afler itwo hours of submersion in a non-polar solvent having a temperature of 130°C.

47. The combination oft

a substrate having a surface; and

a cured or dried layer adjacent said subsirate surface, said layer being formed from
a composition comprising a hydrocarbon resin and a rubber dispersed or

dissolved in a solveni system, said composition being free of dyes and

chromophores.
48. The comhination of claim 47, wherein said substrate is a microelectronic
substirate.
49, The combination of claim 48, wherein said substrate is selected from the group

consisting of silicon, aluminum, tungsten, tungsten silicide, gallinm arsenide, germanium,
tantalum, tanialum nitrite, SiGe, low k dielectric layers, dielectric layers, and jon implant

layers.
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50. The combination of claim 47, wherein said layer exhibits less than about 5%

filn thickness change when subjected to a film shrinkage test.

51, The combination of claim 47, wherein said layer is acid-resistant.

52. The combination of claim 47, wherein said layer is at least about 98%

dissolved after two hours of submersion in a non-polar solventhavinga temperature of 130°C.
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