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Description of the Prior Art
As integrated circuit devices grow smaller, there is an increasing need for multi-level
interconnects of smaller size and improved feature integrity. The damascene integration scheme
is one way to allow for increasing chip densities on a substrate as design rules continue to shrink
20 integrated circuit devices. The damascene process eliminates the need to etch the metal layer that
provides the interconnections, permits more densely spaced interconnects, and eliminates the
need for dielectric gap-fill materials.
There are two general classes of damascene processes: single damascene and dual
damascene. The single damascene process fabricates interconnections by forming a conducting
25  plugthrough a dielectric layer to connect to the underlying conducting layer. Another dielectric
layer is then formed, with the actual interconnect wiring metallization being patterned in the
second layer. The dual damascene process constructs multi-level interconnects of smaller size
than the single damascene process. The via and trench patterns are patterned into a single
dielectric layer and then filled in one step with a conducting material such as a metal. Dual
30 damascene processes involve fewer steps, resulting in smaller, more complex integrated circuit
devices, thus lowering manufacturing complexity and cost.
Despite the advantages of dual damascene processes, patterning and etch processes are

made more difficult because of feature topography and more complex stack layers. Several
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completely filled and the layer is planarized. The etching process is performed on the top layer.

During photoresist patterning steps, it is necessary to control reflections from underlying

20  materials through use of an anti-reflective coating to prevent distortion of the photoresist pattern.
Ifthe gap-fill material lacks suitable light-absorbing properties, trench patterning usually requires
incorporating an anti-reflective coating into the stack as a hardmask layer, or coating an anti-
reflective layer over the gap-fill material before applying the photoresist. These extra layers
compiicate the process and increase manufacturing costs.

25 A typical via-first dual damascene process is illustrated in Figure 1. A dielectric layer
(10) is deposited onto a substrate (12) with a conductive layer (14). A gap-fill material without
light-absorbing properties (16) has mostly filled the vias (17). A hardmask layer (18) and a
bottom anti-reflective coating (20) are applied for reflection control for the patterned photoresist
(22) to permit the trench to be etched into the dielectric layer (10).

30 Using a gap-fill material with good light-absorption and planarizing properties would

simplify the process, but conventional organic bottom anti-reflective coatings do not display
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vias. The bottom anti-reflective coating and the dielectric material undergo a chemical reaction
20  when in contact with one another, forming a thin residue inside the vias. The residue can cause
incomplete trench etch, leading to poor device feature integrity. In view of the difficulties in the
via-first dual damascene process, a method of using bottom anti-reflective coatings that would
reduce the number of steps required in fabrication, eliminate the debris and the fence problems,

and result in a more consistent fill of dense and isolated device features is greatiy needed.

25

SUMMARY OF THE INVENTION
The present invention is broadly concerned with a new method for forming dual
damascene structures. The inventive methods comprise applying (e.g., by spin coating) a
30  composition to a substrate so as to form a layer of that composition on the substrate surface. The

composition layer is then partially cured, and a solvent is puddied on the partially cured layer.
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Afier application to the substrate, the composition is partially cured. That is, the
composition is less than about 90% cured, and preferably from about 40-60% cured. This is
typically carried out by heating the composition. The most preferred curing method involves

20  heating the composition at a temperature of from about 65-95%, preferably from about 70-90%,
and more preferably from about 78-88% of the composition's curing temperature. With many
currently available compositions, this temperature will be from about 140-180°C, and preferably
from about 150-165°C. This heating step is preferably carried out for a time period of from about
15-90 seconds, more preferabiy from about 30-80 seconds, and even more preferably from about

25  50-70 seconds.

Afier the composition layer has been partially cured, it is preferred that the layer be
cooled or chilled. This is preferably accomplished by simply exposing the layer to room
temperature (e.g., 20-25°C), preferably for a time period of from about 20-40 seconds, and more
preferably from about 25-35 seconds.

30 Next, a solvent is puddled onto the layer. Preferred solvents include those selected from

the group consisting of ethyl lactate, propylene glycol monomethyl ether (PGME), propylene
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solvent contact, and more preferably from about 50-70 A of thickness per second of solvent

contact.
The inventive process can be used in both partial fill (i.e., where about 35-65% of the
hole's depth is filled with the composition) and full-fill (i.e., where at least about 95%, and
20 preferably about 100% of the hole's depth is filled with the composition) applications.
Furthermore, it will be appreciated that the inventive methods can be used to form dual
damascene structures possessing properties not previously achieved. For example, the structures
prepared according to the inventive methods will have low biases, even with very thin layers of
the composition. Specificaily, the inveniive methods wiil resuit in iayers having biases of less
25 than about 80 nm, preferably less than about 65 nm, more preferably less than about 50 nm, and
even more preferably from about 0-35 nm. Furthermore, the layers will have average thicknesses
of less than about 100 nm, preferably less than about 80 nm, and more preferably less than about
70 nm. Unlike prior art methods, these properties can be achieved using the same composition.
That is, the same composition can be used to fill the contact and via holes as is used to form a

30 layer on the surface of the substrate. This dramatically improves processing conditions.
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dual gamasgele nlateriar withGuit ﬂl@hﬁabs&&n@r’:ﬁ?oﬁddlés mat er i aI wi t hout |ight-absor bi ng
properties; Fig. 2 is a schematic drawing illustrating the gap-fill properties of prior art organic bottom
anti-reflective coatings;
Figs. 3a-i are schematic drawings showing successive steps in a dual damascene process
using the inventive methods;
20 Fig. 4 is a Scanning Electron Microscope (SEM) photograph showing a cross-sectional
view of the samples of Example 1, before and after the etch-back process;
Fig. 5 is an SEM photograph showing a cross-sectional view of a control sample;
Fig. 6 is a graph comparing different solvents used in the inventive methods;
Fig. 7is a graph showing via fiii data in an inventive process where ethyi lactate was used
25  in the solvent etch-back step; and

Fig. 8 is a graph showing thickness data in an inventive process where ethyl lactate was

used in the solvent etch-back step.
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formed of a suit'able materia .g., silicon nitride). e etch stop fayer
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optional cap layer (50) nade of a material simlar to the first cap layer
(42) may nigteriddsdosi.sigondioxids).t Apoth¢rembodiment pmipethe etrb)stapdlayar é4®nandwestinl

diffusion ohd El?elécg% llzja{}g?sr h:){'rlnrelg olnqgeesru%'strate (38) in which the dual damascene structure is

15 formed. Aneother optional cap layer (50) made of a material similar to the first cap layer (42) may
be deposited on the top dielectric layer (46) to prevent metal diffusion into the underlying layers.

This layer may also serve as a hardmask or etch stop for partial via fill applications.
In Fig. 3b, a patterned photoresist (52) is formed on the optional cap layer (50). This
patterned photoresist (52) defines the first via opening (54). After the via opening (54) is formed,
20  the cap layer (50), the dielectric layer (46), the etch stop layer (48), and the dielectric layer (44)
are etched to transfer the via opening (54) into the respective layers and expose the cap layer (42),
as shown in Fig. 3c. The cap layer (42) may then be etched to expose the underlying conductive
layer (40). In another embodiment, the via is etched through the cap layer (50) and the dielectric
layer (46) and stops at the etch stop (48). The etch stop may also be etched in some applications.
25 A thick, gap-fill, bottom anti-reflective coating (56) is applied to the top cap layer (50)
and fills the vias. The gap-fill, bottom anti-reflective coating (56) should be thick enough to
completely planarize the topography, which occurs when the bottom anti-reflective coating (56)
thickness is greater than about 150 nm, as shown in Fig. 3d. The bottom anti-reflective coating
(56) is then partially cured and a solvent (e.g., PGMEA, ethyl lactate, PGME) is applied to the
30 bottom anti-reflective coating (56). The solvent removes a portion of the film determined by

both the time the solvent is in contact with the bottom anti-reflective coating (56) and the partial



This layer may al so serve as a hardmask or etch stop for partial via fil
applications. In Fig. 3b, a patterned photoresist (52) is forned on the
optional cap layer (50). This patterned photoresist (52) defines the first
via opening (54). After the via opening (54) is forned, 20 the cap |ayer
(50), the dielectric layer (46), the etch stop |ayer (48), and the

di el ectric wapes/0t943) are etched to transfer the via opeRCAFSEBAPSHt 0 t he
respective | ayers and expose the cap l|ayer (42), as shown in Fig. 3c. The
cap layer (42) may then be etched to expose t he underlying conductive |ayer
(40). In another enbodinent, the via is etched through the cap |ayer (50)
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The resulting bottomanti-reflective coating i Ckness on the
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forms t hecompletplymemna Gy dependingoipan the etghghemistryndhe captlayer {503 aeth apahardmask 60)
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layer (48) may be removed at the same time, as shown in Fig. 3h.
A conductive (e.g., metal) layer (62) in the dual damascene interconnect structure is then
formed in the dielectric layer (46) and the via opening in the dielectric layer (44), as shown in
20  Fig. 3i. The conductive layer (62) is made by forming a layer that is electrically continuous with
the conductive layer (40). The conductive layer (62) is planarized with the cap layer (50), or with
the dielectric layer (46) if the cap layer (50) is removed. An optional barrier layer (not shown)
may be deposited on the sidewalls of the via to serve as a diffusion barrier before the conductive
layer (62) is deposited.
25
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 upon the overall scope of the invention.

30



The remai ning patterned photoresist (58b) and bottom anti-reflective coating
(56c) are 15 renoved with a conventional ashing process and/or wet cleaning
process (e.g., ozonated water, acid bath), and the cap layer (42) is etched
to expose the conductive layer (40). The etch stop |ayer (48) nmay be
renoved at the sanme tinme, as shown in Fig. 3h. A conductive (e.g., netal)

| ayer (62) Wa2e0h@2%9dal damascene interconnect structure PETU2MW4/038 ed in
the dielectric layer (46) and the via opening in the dielectric |layer (44),
as shown in 20 Fig. 3i. The conductive9layer (62) is nade by formng a

| ayer that is electrically continuous with the conductive |ayer (40). The
conductive layer (62) is planarizedeg¥AtMPItHhe cap | ayer (50), or with the
dielectric layer (46) if the cap layer (50) is renoved. An optional barrier

| ayer (not shown) nay Balldelbdsphcationsmgd@viBAwsIaISolvsht the via to serve as

a diffusion b ' [ 1V I I i ted. 2
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sol vent etch step, ness was reduced to 68 nmin the dense array,
and 125 rim
EXAMPLE 2
15 Partial-Fill Application Using PGME as a Solvent

DUVS52N was coated onto a via array and baked at 160°C for 60 seconds to partially cure
the bottom anti-reflective coating layer. The wafer was then cooled at 21°C for 30 seconds.
PGME was puddled onto the wafer for 15 seconds. The wafer was then spun at 2,000 rpm for
30 seconds to remove the solvent, and then underwent a final curing step by baking at 205°C for

20 60 seconds. Before the solvent etch step, the thickness of DUV 52N was 174 nm in the dense via
array and 190 nm in the isolated via array, reflecting a bias of 16 nm. After the solvent etch-back
and final cure steps, the bottom anti-reflective coating was found only at the bottom of the vias.
The thickness of the bottom anti-reflective coating remaining in the vias was 52 nm in the dense
via array, and 120 nm in the isolated via array, a bias of 78 nm.

25

EXAMPLE 3
Partial-Fill Application Using PGME as a Solvent

DUVS52N was coated onto a via array and baked at 160°C for 60 seconds. The wafer was
then cooled at 21°C for 30 seconds. PGME was puddled onto the wafer for 45 seconds. The

30  wafer was then spun at 2,000 rpm for 30 seconds to remove the solvent, and underwent a final

cure step by baking at 205°C for 60 seconds. Before solvent etch, the thickness of the DUV52N



in the isolated array, resulting in a bias of 57 nm EXAWPLE 2 15
Partial-Fill Application Using PGVE as a Sol vent DUV52N was coated onto a
via array and baked at 160C for 60 seconds to partially cure the bottom
anti-reflective coating |layer. The wafer was then cooled at 21C for 30
seconds. PGQVE was puddl ed onto the wafer for 15 seconds. The wafer was then
spun at 2, OU02PP5#299¢ 30 seconds to rempve the sol vent, PEASEHEN3 AU er went
a final curing step by baking at 205C for 20 60 seconds. Before the sol vent
etch step, the thickness of DUV52N was 74 nmin the dense via array and
190 nmin the isolated via array, reflecting a bias of 16 nm After the

sol vent ewehtHankin thederfse nil arayy and<56 pm intisodatéabtit amaygabiasiodfl b ant. | Afertloat i ng
was found qnl t the hortom of the vias The_t hi ckness of _the bottom
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Partial -Fill Application Using PGVWE as a Sol vent 52N was coateg onto a

vi a arr ayamayd Thakreshitad il £51@s 0660 B0. seconds. The wafer was then cooled at 21
C for é,g seconds. PQVE was puddl ed onto the wafer for 45 seconds. The 30
waf er s then spun at 2,000 rpmfor 30 seconds to renove the solvent, and
underwent a final cure step by baki pgaippPaC for 60 seconds. Before sol vent

etch, the thickness of the DUV 52N WD 2005/ 029556 PCT/ US2004/ 030816 10 was
174 rimin the dense via arrayCorapaﬂatiL\&OJiaiFiﬂMateir'rabl at ed via array, a bias of
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array. This resulted in a bias of 60 nm 5 EXAMPLE 4 Conparative Via- F|II
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fill solvent etch-back process described in Example 1. The solvent etch-back process reduced
the thickmess bias across via arrays by at least 50% in full via-fill processes. In a partial-fill
process, the DUVS52 isolated-dense array bias was 81 nm on top of the oxide and 274 nm inside

15  the vias. As compared with traditional bottom anti-reflective coating via-fill methods, the
method of Examples 2 represents a 72% reduction in isolated-dense via bias.

Fig. 5 depicts another comparative sample where DUV 52N was the composition utilized.

No solvent etch-back step was carried out. Instead, the DUV 52N was baked at 205°C for 60

seconds. The via depth was 700 nm, and the via diameter was 250 nm. The bias was about 20

20  nm, and the thickness was greater than 180 nm.

EXAMPLE §

This procedure was carried out to compare the use of different solvents (PGME, PGMEA,

and ethyl lactate) during the solvent etch-back step. For each solvent, a bake matrix for the

25  partial cure step was performed to determine whether different solvents would change the etch
rate significantly. The final bake was carried out at 205°C. The bake times for both bakes were

fixed at 60 seconds, and the solvent puddle was fixed at 30 seconds for purposes of this
procedure. The wafer was cooled at 21°C for 30 seconds prior to solvent contact, and after
solvent contact, the solvent was removed at 2,000 rpm for 30 seconds. From the solid lines in

30 Fig. 6, which is the dense via fill percentage, it can be seen that the etch rates in the vias were

very similar and almost identical. The dashed line represents the isolated-dense fill bias in



10 In a full-fill process, the thickness of DUV52 was 128 rimin isol ated
via arrays, and 12 nmin dense via arrays. This resulted in a bias of 116

nm mnuch |arger than 57 nm the bias of the full- fill solvent etch-back
process described in Exanple 1. The sol vent etch-back process reduced the
t hi ckness bias across via arrays by at |least 50%in full via-fill processes.

In a parti aveoResI295p¢ ocess, the DUV52 i sol at ed-dense arr BGTHSHE4081681 nm on
top of the oxide and 274 nun inside 15 the vias. As conpared with
traditional bottomanti-reflective coating via-fill nethods, the nethod of
Exanpl es 2 represents a 72% reductioniin isol ated-dense via bias. Fig. 5
depi cts anot her conparative sanple where DUV 52N was the conposition

uti | i zedhanoh@edOTNEShseSbstedirsolvenitsSRre\imiladardivade §pically Rshansut 3019 nRVS2N
was baked at 205C for 60 seconds. The via depth was 700 nm and the via

di amet erAliashessesylisindicathysithemogs prefasendiprazess vandaynfor partiakwielii aipdikatérs was
greater . n roun,. MPLE 5 This procedure was carried out to conpare

t he use i%?’%fnfa%g'?telépﬁsggmnts (PGVE, PGVEA, and ethyl lactate) during the
sol vent etch-back step. For each solvent, a bake matrix for the 25 parti al
cure step was perfornmed to determ ne whether different solvents woul d change
the 8tch rate significantly. The fEXAMB&& was carried out at 205C. The
bake tines for both bakes re.. fi ds, and the solvent puddle
was fixed at 30 seconds fo\r/\%ppg’}lﬁ%dso)égﬁgﬁtgt |sli§%f&gcedur e. The wafer was

cool ed at 21Gntig pr%@ecﬁ@@@lmmlﬁnwwm&i@ﬂ%ﬂiISCmﬁsiﬁéndsﬁﬂiﬂieﬁdih%ﬁporSmlevent
contact, the solvent was renoved at 2,000 rpm for 30 seconds. Fromthe solid

|i nes i rpake tempgratgre (yariedrrom 18fd 98 Ensend the bake temperatuse ag steppad A gnfis seen

that th r VJ r I Lm:lar . N atjcal . The
tnahed Paeien BOYsl el e dofbalief ysoff [hetpibistl SRRk FiERILE
PCT/ US20DAC IS0 seconldt; 3aseoomd solsent piddld)isolvert riradwab e, 800 wpanfos 30eecdnds; i | ar

and were typically fromabout 30-40 nm Also, these results indicate that
t he nostangfwpkhakeat 2556 ded0serends f orpartial via fill applications is from

about 180-19 gmyg’ R CAR RIS, S 1y Lahge ik LRbS
procedure, t ﬁ%f%lgﬁ ti rrgil;:" \Kf-/‘g‘sp \r/arllaégg'ﬁ%rf@ oéfJ]n 1%3 120" gltg%%ese?&’dé'ﬁ‘é?iéi‘ “n'ggﬁ"pion t he
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stepped at.a finer
PP acsu'eved at ISO°C at about a 30-second bake time, and the 180°C temperature required about a

15  90-second bake time.

Fig. 8 shows the dense thickness. The thickness of the bottom anti-reflective coating on
top of the wafer surface was varied by the bake temperature and time. With an iso-dense bias
of about 40 nm or less, and at a thickness of only about 60 nm, significant improvement for etch
uniformity and etch bias was observed. Also, the reduced bias over conventional processes

20  allows forlarger photolithography windows. Atthe same time, the best thickness for arespective
substrate can be utilized, and the thickness can be adjusted independent of equipment spin-speed
limitations.

In this example, the data were generated using ethyl lactate, however, similar results were
achieved with other solvents.

25



i ncrenent. DUV52N was the conposition used. The renai ning conditions were:
cooling at 21C for 30 seconds; 30-second sol vent puddle; solvent renoval at
2,000 rpmfor 30 seconds; and final bake at 205C for 60 seconds. Referring

to the via fill percentages in Fig. 7, the |ower the bake tenperature, the
| onger the material nmust be baked to yield identical results. For exanple,
full fill or 100%fill was achieved a2 190C at about a 30-second bake ti ne,

and the 180C tenperature required about a 15 90-second bake tine. Fig. 8
shows the dense thickness. The thickness of the bottom anti-reflective
coating on top of the wafer surface was varied by the bake tenperature and
tinme. Wt{*,%gl | So-dense bias of about 40 nmor |less, and at a thickness of
only aboul®60'@HM significant inprovement for etch wunifornmity and etch bias
was observed. Al so, the reduced bias over conventional processes 20 all ows
for larger photolithography w ndows. At the same tinme, the best thickness
for a respectilie stibstetlatde of apreparing ial idpald damastendesttuciwrknesid omthdde

adj usted i ndePend nt_of equi pnent spin-speed limtations. In this exanple,

t he data YR S&l&fg?étlegﬂoﬁsi ng ethyl lactate, however, simlar results were

achi eved with Iﬂfobﬁi’n PLYRRLE: hagg’h%l% Slér%e%ﬁid&np}isir@ a{TEfuli’ng Qf t%O%?%{l/‘l:Yng a

dual danmascene structure, said ne conprising the steps of: ding a
subst r at efehtawisrfgrnaing ardenseeregiod aod apisofitetgregioplonrsald supstodte;t opogr aphy

features form ng,a dense reqgi on and an i sal at.ed regl on.on said substrate;

appl ying a condfbbiieg g fOmposifion oAl deasispmentt said; tapesplly BAMIESt eat ur es;
partially C“riIIS‘aQtiél .&r&%@ﬁﬁsd.o‘ir;dg%@i?tioﬁf)m acting a solvent with the partially
on v

cured conposit O astore e some of the partially cured conposition;
and subj ect i ngcdniteetipgatsobileht withirthel partinihy sured @omiposiéios 8¢ ando eanidvrgsoateep,
wherein afft er sajd seqiond curing gtep, said conmposition is in the formof a
| ayer on %a#‘%ip%ré‘ﬁﬁljf;%fﬁ FompeHte@89 wherein the difference between the

average thi Cknﬁl%fecﬁhg ttlnf:epalrf"ﬁfl?}r citéE rcoangsition to a second curing step, wherein after

said second curing step, said composition is in the form of a layer on said topography
features, wherein the difference between the average thickness of the layer over the
isolated region and the average thickness of the layer over the dense region is less than

about 80 nm.

2. The method of claim 1, wherein said substrate is selected from the group
consisting of silicon, aluminum, tungsten, tungsten silicide, gallium arsenide,

germanium, tantalum, tantalum nitrite, and SiGe.

3. The method of claim 1, wherein said composition has a curing
temperature, and said partially curing step comprises heating said composition at a

temperature that is from about 65-95% of said curing temperature.

4. The method of claim 1, wherein said partially curing step results in said

composition being less than about 90% cured.

5. The method of claim 3, wherein said composition is heated for a time

period of from about 15-90 seconds.



i sol ated region and the average thickness of the | ayer over the dense region
is less than about 80 nm 2. The nethod of claim1, wherein said substrate
is selected fromthe group consisting of silicon, alum num tungsten,
tungsten silicide, galliumarsenide, germanium tantalum tantalumnitrite,
and Si Ge. 3. The nethod of claim1, wherein said conposition has a curing
tenperature, and said partially curind3step conpri ses heating said
conposition at a tenperature that is fromabout 65-95% of said curing
tenperature. 4. The nmethod of claim1l, wherein said partially curing step
results in said conposition being | ess than about 90% cured. 5. The net hod

about 1500 scbonaariq e f TS R a, SubFdh S ForfhoklBR, i€ 3w i o

i s heat edtemperaturt 6NfeMmatbone1 4f-1§0°a@n about 140-180 C. 7. The nethod of claim
1, wherein said conposition conprises a |layer after said applying step, and
said contacting step conprises puddling a solvent on said layer. 8. The

met hod of claism1, erej,n . said.contacti.ng .step conprises . contacti a

ol vent wi thski d cORpBEIBeSH f h AR Jali ShobRTPh sibrsti LS E6tT
seconds. &id dfyingtlepthndfsaid Rinficfing %ﬁb@h{iri@@lpdd&lﬁigvﬁmlvdﬁ ofighig¢dyee fromthe
group consisting of ethyl lactate, propylene glycol nononethyl ether,

propyl ene glycol nononethyl ether acetate, and m xtures thereof. 10. The

met hod of claignl, erej ai onpqgsition. comprises .a |ayer having an
aver age thi ckrbss. phtorntod o T dee Mhgenl SFY hfiethe, Y catPiig s tep
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t hi ckness per second of solvent contact. 11. The nethod of claim11, further

conpri si nggcomds. st ep of cooling said conposition after said curing step. 12
The met hod of claim 11, wherein said cooling step conprises exposing

9. The method of claim 1, wherein said solvent is selected from the group
consisting of ethyl lactate, propylene glycol monomethyl ether, propylene glycol

monomethyl ether acetate, and mixtures thereof.

10.  The method of claim I, wherein said composition comprises a layer
having an average thickness prior to said contacting step, and said contacting step
results in said layer being removed at a rate of from about 40-80 A of thickness per

second of solvent contact.

11.  The method of claim 1, further comprising the step of cooling said

composition after said curing step.

12. The method of claim 11, wherein said cooling step comprises exposing

said composition to ambient conditions.

13. The method of claim 12, wherein said exposing is carried out for a time

period of from about 20-40 seconds.

14.  The method of claim 1, wherein said second curing step comprises
heating the partially cured composition to a sufficient temperature and for a sufficient

time to further cure the partially cured composition.



said conposition to anbient conditions. 13. The nethod of claim 12, wherein
said exposing is carried out for a tinme period of from about 20-40 seconds.
14. The method of claim1l, wherein said second curing step conprises

heating the partially cured conmposition to a sufficient tenperature and for
a sufficient time to further cure thgggartially cured conposition. 14 15.
The nmethod of claim 14, wherein said s€ctond curing step results in the
partially cured conposition being at |east about 98% cured. 16. The net hod
of claim1, wherein said second curing step conprises heating the partially
cured conposition to a tenperature of from about 195-250 C. 17. The net hod
of claim1, whefein C n . .5€S,.heat | rtially
cured conp05|tﬁ%n fg@?gﬂ@§§%8ﬁggﬁgah 9h§%§ﬁ$g@ %ﬁ§d§56@§§éo uﬂ@ﬁﬁgé The

met hod of partigly@uted Mﬂp@ntmnmumgdatsledsswom e8%wutdder conprises structure
defining a via hole, said structure including sidewalls and a bottomwall;
and sai d applying step conprises applying the corrposi tion to at |least a

portion of sa ho I db f, Iaim18
wherein said h% ‘e |Eﬁ%?h$§%29k 8 8@)8ﬁ+ Sﬁ%ﬁ% %@ﬁgnﬁéﬁgggﬁ%lon after
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curing step, said layer has an average thickness of |ess Than about 100 nm

17.  The method of claim 1, wherein said second curing step comprises

heating the partially cured composition for a time period of from about 30-90 seconds.

18. The method of claim 1, wherein:

said substrate further comprises structure defining a via hole, said structure
including sidewalls and a bottom wall; and

said applying step comprises applying the composition to at least a portion of

said hole sidewalls and bottom wall.

19. The method of claim 18, wherein said hole is at least about 95% filled

with said composition after said applying step.

20.  The method of claim 1, wherein after said second curing step, said layer

has an average thickness of less Than about 100 nm.





