1 METHOD OF FORM NG TRENCH | SOLATI ON STRUCTURE
BACKGROUND OF THE INVENTION 5 Field of the Invention
The present invention relates to a nmethod for the
formation of a trench isolationlstructure in

el ectronic devices. More particularly, the present
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of a semiconductor substrate.
On the other hand, in the field of electronic devices, in
recent years, an increase in density and a higher level of

25 integration have been advanced. The advance of an increase in

density and a higher level of integration has made it difficult to
form a fine isolation structure which can cope with the
necessary level of integration. This has led to a demand for
the development of a novel isolation structure which can meet
30 the need. One of such structures is a trench isolation structure.
In this structure, a fine groove is formed on the surface of the
semiconductor substrate, and the inside of the groove is filled
with an insulating material for electrically isolating elements
formed on both sides of the groove from each other. This

35 structure for element isolation can render the isolation region

narrower than the conventional method and thus is an effective



2 element isolation structure for realizing a high

| evel of integration which has been demanded in
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aim to prevent cracking derived from volume shrinkage through

25 the use of polysilazane of which the volume shrinkage in

conversion to silicon dioxide is smaller. Studies conducted by

the present inventors, however, revealed that, regarding these
methods as well, there is a room for improvement.

30 SUMMARY OF THE INVENTION

In view of the above problems of the prior art, an object
of the present invention is to provide a method for the
formation of a trench isolation structure that is free from the

35 occurrence of structural defects, for example, causes only a
very small volume shrinkage even in the case of very narrow



3 trench width, and preferably does not cause any
volume shrinkage at all. According to the present
invention, there is provided a first nethod for
trench isolation structure forndtion, 5 conprising: a
groove formng step of formng a trench isolation
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20 a polishing step of selectively polishing said silicon

dioxide film by CMP (chemical mechanical polishing); and

an etching step of selectively removing, by etching, the
silicon dioxide film remaining unremoved after the polishing
step.

25 Further, according to the present invention, there is
provided a second method for trench isolation structure
formation, comprising:

a groove forming step of forming a trench isolation
groove on a silicon substrate;

30 a coating step of coating a polysilazane solution,
prepared by dissolving polysilazane in an organic solvent, onto
said substrate to form a polysilazane coating;

a prebaking step of prebaking the coated substrate while
regulating the temperature in the prebaking step so that the

35 temperature is raised in a temperature range of 50°C to 400°C
over time;
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35 tenperature is raised in a tenperature range of 50C
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DETAILED DESCRIPTION OF THE INVENTION

First aspect of the invention

In the method according to one aspect of the present
invention, treatments are carried out in the following order to
form a trench isolation structure.
(A) Groove forming step
(B) Coating step
(C) Prebaking step
(D) Curing step
(E) Polishing step
(F) Etching step

Each step will be described in detail.
(A)Groove forming step

In the method according to the present invention, a
trench isolation groove is first formed in a silicon substrate.
This groove may be formed by any method, and examples of
methods usable herein include those described in Japanese
Patent No. 3178412 or Japanese Patent Laid-Open No.



35 net hods usabl e herein include those described in
Japanese Patent No. 3178412 or Japanese Patent
Lai d- Open No. 5 308090/2001. The nethod for groove
formation will be specificallySdescribed. A silicon
dioxide filmis first forned on the surface of a
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formed in the silicon nitride film and the silicon dioxide film by
this procedure.
25 The silicon substrate is dry etched using the patterned
silicon nitride film and the silicon dioxide film as a mask to form
a trench isolation groove.
The width of the trench isolation groove is determined by
the pattern for photoresist film exposure. The trench isolation
30 groove in the semiconductor element may vary depending upon
the contemplated semiconductor element. The width is
generally 0.02 to 10 um, preferably 0.05 to 5 um, and the depth
is 200 to 1000 nm, preferably 300 to 700 nm. The method
according to the present invention can realize uniform burying
35 to a narrower and deeper part than the conventional method for
trench isolation structure formation and thus is suitable for the
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poured into anhydrous pyridine of which the temperature has
been regulated in a range of -20 to 20°C with stirring.

Subsequently, ammonia having a purity of not less than

25 99% is poured into the solution which has been regulated to a
temperature in a range of -20 to 20°C with stirring. Here in
the reaction solution, a crude polysilazane and ammonium
chloride as a by-product are produced.

Ammonium chloride produced by the reaction is removed

30 by filtration.

The filtrate is heated to 30 to 150°C, and, while removing
the remaining ammonia, the molecular weight of polysilazane is
regulated to 1500 to 15000 in terms of weight average
molecular weight.

35 The organic solvent is heated to 30 to 50°C, and the

residual pyridine is removed by distillation under a reduced



The filtrate is heated to 30 to 150C, and, while
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ternms of wei ght avérage mol ecuFar wei ght. 35 The
organi c solvent is heated to 30 to 50C, and the
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The above method for preparing a polysilazane solution is
25 merely one example of the preparation method, and the
preparation method is not particularly limited to this only. For
example, a method may also be adopted in which solid
polysilazane is obtained and is generally dissolved or dispersed
in the above proper solvent to give a concentration of 5 to 30%
30 by weight. The concentration of the solution should be
properly regulated by taking into consideration, for example,
the thickness of the finally formed polysilazane coating film.
The polysilazane solution thus provided may be coated on
the substrate by any method. Examples of coating methods
35 include spin coating, curtain coating, dip coating and the like.
Among them, spin coating is particularly preferred, for example,
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polysilazane solution over the whole area of the silicon
substrate (prespinning).

The substrate is then spun at a relatively high speed, for
example, at a spinning speed of 500 to 4500 rpm for 0.5 to 800
sec to provide a desired coating thickness (main spinning).

Further, in order to reduce rising of the polysilazane
coating on the peripheral part of the silicon substrate and to
remove the solvent in the polysilazane coating as much as
possible, the substrate is spun at a speed of 500 rpm or more
higher than the main spinning speed, for example, at a spinning
speed of 1000 to 5000 rpm, for 5 to 300 sec (final spinning).
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Methods usable for raising the temperature in the
prebaking step over time include a method in which the
temperature of an atmosphere in which the substrate is placed

25 is raised in incremental stages or stepwise, or a method in
which the temperature is raised monotonically. In this case,
the highest brebaking temperature in the prebaking step is
generally above the boiling point of the solvent used in the
polysilazane solution from the viewpoint of removing the

30 solvent from the coating.

According to the method in which the temperature in the
prebaking step is raised in incremental stages, holding the
substrate at a particular constant temperature for a given
period of time followed by holding of the temperature of the

35 substrate at a higher constant temperature for a given period of
time, for example, holding the substrate at temperature T1 for



25 is raised in increnental stages or stepw se, or a
method in which the tenperature.is raised
nonotonically. In this case, the highest brebaking
tenmperature in the prebaking st is general |y above
the boiling point of the solvent used in the

po' ¥ég18f“&|a nSRIIEW el y%lﬁhﬁﬂvdfeﬁﬁé'éﬂ ﬁ?a{@%‘i"fé?ﬂperature
ent romthe coat CCOf

mst héd antemiperaties taab@‘eeatelmerature Thr e‘baksagesalepmn is
n i ngiRe es:. h

subs%'lr) %%dat a g;rtl %ﬁderrébg%st }ar}]t Oﬂteq]t]n‘ggré Ure fbetween the

gi vicrepeental stageseis ogenqeallyy 3holtai r@QﬂCtheThe time for

ste"WIEﬁ“"tﬁeofsubEfr;t% %Ebﬂeﬁat %ta'fh? 'E'o%@?énfofgrlﬁ;ﬁ:i@rature is

erature fo or ex
holgengralth‘;e éObgecat@ at nnmrrferaeacb tenfperatareevePe¢baking

| i oo
tenper ak ur e a%\ﬂ? C@é‘?é%@é‘tsuggnag@*'h%éﬁég}r éjtel}/reéol?fhe effect
f oroktherprieseint, inventiameat ed. The difference in

t enper at ys b th c st.ag
general |y c%o %%8 ?Y%é'?l ég |§ %%rh'%d out in two
105ublﬂmaeeatl$rewe|| UCB&memtabomages t ethqeer tirst-stage prebaking

ge e“lgefr@})'e\‘awres%c prRrerdBIY (HOEnEGBRJLBPI474Y R to (3/4) A (°C)

under
Si gwhfewesth d&E) opepresentect thef seeopdestage prebaking

| n thbeRae A (e o Besh EFRRBITHE efpklatif. ° °"

f| r st - st dgertheebdiair ngxamgpiper athere prebalkdhgr @bl garirbed out in

15, opiEBnfefpsratilte Mntferdity) é&é&ﬁgwﬁeﬁ&h -Sr2g% prebaking
(t Herhpghetutrepiepakferabigripethe waege 6fi(1/id4) A ftor(5/8) A (°C),
XY S SRR drBLERi eRiferdburd S Bferably i
pr dihesk ragget eMmiby 8) Uk eoi 67 (8 pffer(ab) ywherndin Aaft@d pépresents
or ible thly-SRade . bre Bking \erbiPEAFER TRk Wiahgst grrebaking
20( 5/te@mpetature)s) A (C) wherein A (C) represents the
L85 BG5S B bgiting point of
solabout i&0°Qgsachoas ixydepe rﬂ uskd Hbdzhe poBGikraneasolution
Xylaemf jost)°ld§?sd siepecttltl.%l 88|t¥1sei h?gzﬁgs?t %?(legai(?nng temperature, (a)
in the case of prebaking in two temperature incremental stages,
25 the first-stage prebaking temperature is preferably in the range
of 50 to 150°C, and (b) in the case of prebaking in three
temperature incremental stages, the first-stage prebaking
temperature and the second-stage prebaking temperature are
preferably in the range of 50 to 125°C and 125 to 175°C,
30 respectively.

That is, also in the method utilizing temperature
incremental stages, temperature setting for the plurality of
incremental stages is carried out so that, regarding the whole
prebaking step, the temperature reaches the target temperature

35 with moderate rise in temperature.
In the case of the method in which the temperature is



and 200C is selected as the highest prebaking
tenperature, (a) in the case of prebaking in two
tenperature increnental stages, 25 the first-stage
prebaking tenperature is preferldbly in the range of
50 to 150C, and (b) in the case of prebaking in three
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is raised over time, the temperature rise is not regulated and, in
this case, the effect of the present invention could not be
25 attained.

In the prebaking step, the temperature regulation is
carried out from the viewpoints of preventing rapid temperature
rise of the coating in the prebaking step and raising the
temperature at a lower temperature rise rate than the case of

30 perbaking by the conventional one-stage heating. The reason
why, for example, voids within the groove are reduced by the
method according to the present invention has not been fully
elucidated yet. However, the reason for this is believed to
reside in that, upon rapid temperature rise of the substrate,

35 Dbefore the solvent is fully removed from the inside of the trench
isolation groove, disadvantageously, the surface is excessively



foll owed by prebaking of the substrate while

mai ntaining the tenperature. In this case, although
the substrate tenperature is raised over tinme, the
tenperature rise is not regul atléd and, in this case,
the effect of the present invention could not be 25
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and the concentration of the water vapor is generally not less

25 than 1%, preferably not less than 5%. When the inert gas is

used as the atmosphere gas, for example, nitrogen, argon, or
helium is used.

Temperature conditions for curing vary depending upon

the kind of polysilazane used and a combination of steps (which

30 will be described later). In the method according to the

present invention, curing is carried out in one stage at a

temperature at or above the highest prebaking temperature to

1000°C or below, preferably at a temperature at or above the

highest prebaking temperature to 800°C or below. The highest

35 prebaking temperature refers to the highest temperature in the

prebaking step. In the present invention, since the



tenperature can be saved. 20 Curing is generally
carried out using a curing oven or a hot plate in an
inert gas or oxygen atnosphere haV|ng a water vapor
concentration of not less than 3% Water vapor is

i ndi spensable for fully converting polysilazane to
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agent. The polishing apparatus may be a commercially
available conventional CMP apparatus.
(F) Etching step
25 In the polishing step, the polysilazane-derived silicon
dioxide film on the substrate surface is almost removed.
However, in order to remove the residual silicon dioxide film,
etching treatment is further carried out. The etching treatment
is generally carried out with an etching liquid. The etching
- 30 liquid is not particularly limited so far as it can remove the
silicon dioxide film. In general, however, an aqueous
hydrofluoric acid solution containing ammonium fluoride is used.
The concentration of ammonium fiuoride in this aqueous
solution is preferably not less than 5%, more preferably not less
35 than 30%.
When the silicon nitride film is formed on the silicon



polishing (hereinafter referred to as "CwP"). The
polishing by CMP nay be carried out using
conventional polishing agent and polishing apparatus.
Specifically, for exanple, a dit4persion of 20 an
abra3|ve material such as silica, alumna, or ceria
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CO@blalumgstﬂmn a¢o(PD) curing step is small, the amount of the
residual solvent in the deep part within the groove can be
reduced. Therefore, the voids produced within the groove can

25 further be reduced.

Further, the steps from (B) coating step to (D) curing
step for silicon dioxide film formation may be combined with
CVD, preferably high-density plasma CVD. Specifically, in the
steps from (B) coating step to (D) curing step, a silicon dioxide

30 film having a smaller thickness than the desired thickness is
formed, and an additional silicon dioxide film is then deposited
by CVD. When the trench isolation structure is formed only by
CVD, as described above, voids are likely to be formed within
the groove. When silicon dioxide is previously buried in the

35 deep part of the groove structure by the method according to
the present invention, however, the production of voids within
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15 curing step are repeated twi ce or nore.
Specifically, after (D) curing step, the second (B)
coating step and the second (C) prebaking step, and
(D) curing step may be carriedIdut. Wien such
treatnents are carried out, the thickness of the
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25 Second aspect of the invention
The present invention includes the second aspect of the
invention which is the same as the first aspect of the invention,
except that the order of steps are changed. In the second
aspect of the invention, a trench isolation structure is formed by
30 carrying out the steps in the following order.
(A)Groove forming step
(B)Coating step
(C)Prebaking step
(E) Polishing step
35 (F) Etching step
(D) Curing step




groove. Heating conditions for the recuring may vary
dependi ng upon purposes and the |like. In general,
however, is the heating is carried out at 400 to
1000C, preferably 600 to 800C16At that tine, the
heating tinme is generally 10 sec to 3 hr, preferably
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20 EXAMPLES

Preparation of polysilazane solutions
(A) Polysilazane solution A
Polysilazane solution A was prepared by the following

25 method.

(1) 48 g of dichlorosilane having a purity of not less than 99%

is poured into 500 g of anhydrous pyridine of 0°C with stirring.

(2) Subsequently, 27 g of ammonia having a purity of 99.9% is

poured with stirring while maintaining the liquid temperature at
30 0°C over a period of 3 hr.

(3) After the completion of pouring of ammonia, the resultant

ammonium chloride is removed by filtration.

(4) The filtrate from which ammonium chloride had been

removed was heated to 50°C to remove the residual ammonia.
35 A polysilazane having a weight average molecular weight of

2000 was formed in the filtrate.




resulting in reduced density. In the nmethod according
to the second aspect of the present invention, the
formation of the recess part on the substrate surface
can be prevented, probably bedduse, before the
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te ene
o safREa e W polVsntan el Salnbinn B BAVITE & Polymer
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Ci ré:#]l?{:ion filtration through a filter wwth a
filtratron accuracy of 0.1 m The nunber of particles

havﬂm)gPalwsillaza]fe 8outionrC nore contained in the
wth a artlcle count er

Roub or EVEHEP RS IR wils PrépaP&ihttie SAERE Thanner
20f owrddin &ExXamphe deopdapiatiese Paterntc No. 1474685 as follows.

(1) 150 ml of deaerated dry pyridine was cooled in ice, and 16.1

g of dichlorosilane was added to the cooled pyridine over a

period of 50 min.

(2) The reaction solution was cooled in ice, and 10.9 g of
25 ammonia was blown into the reaction solution with vigorous

1

ul

stirring over a period of one hr.
(3) A solid product was removed from the reaction solution by
centrifugation and filtration, and the solvent was removed from
the filtrate under the reduced pressure to give a polysilazane as
30 a glassy solid.
(4) The polysilazane thus obtained was dissolved in xylene to
give a 20 wt% solution which was then purified by circulation
filtration through a filter with a filtration accuracy of 0.1 pm.
Formation of trench isolation groove
35 A trench isolation groove was formed in a silicon
substrate according to “second embodiment” of Japanese Patent




(B) Polysilazane solution B In step (5), the anmount of
pyridi ne renoved was regulated to prepare

pol ysi |l azane sol ution B having a pol yner

concentration of 10% by wei ght 18For pol ysil azane
solution B as 15 well, the nunmber of particles was
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e SETEN R0 R e, F8h RIS, Hiriiorig e siticon

C| ratioxéde diilmf i mhemlrynettdm:rggulfeajltedi tiar thve fbrmatnon of holes

filtratipn cura of Q . tion pf, trenc
| i BREOLBRL LR SiteR hitsid Fiin ShebinelSIEBn dioxide
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ﬁe wlgmg{tl%onvesf a trench isolation groove. This silicon nitride
film functions to suppress the oxidation of silicon in curing
polysilazane in a later step.
Example 1
25 A trench isolation structure was formed by the following
method in the silicon substrate with a trench isolation groove
formed by the above method.
(1) Polysilazane solution A was spin coated on the silicon
substrate under coating conditions of rotation speed 1000 rpm
30 and rotation time 30 sec. When coating was carried out under
the same conditions on a bare silicon substrate, the coating
thickness was 600 nm.
(2) The coated substrate was prebaked by heating at 100°C,
150°C and 200°C sequentially each for 2 min.
35 (3) The prebaked substrate was introduced into a curing oven
under a pure oxygen atmosphere while maintaining the



0.5m 0.2m 0.1 m and 0.05 m 10 (3) The patterned
photoresist filmwas used as a mask to successively
dry etch the silicon nitride filmand the silicon
dioxide film The dry etching rsulted in the
formati on of holes extended through the silicon
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substy . b . ti 100C,._ 150 nd -
155008 s e LfigneriEeg HipRige, PSR, G 3he| SiHREe Al silicon
sulsubstrateasas molisiued dby nEM Paunitili thge g¥lécon uridedeafilm was
pur %/%fn at nosphere while maintaining the 19
ten%éé)&; ‘e at 200C, where the prebaked substrate was
heatsdThedeilican nityigbs filtmesqiosed oavting surfaterwdspemoved
co ' . % t t emperature rise o
Fandy SRR 4 P el risehddT R4 <tiitior 8 so-c.
20t enfégr Bhergliton didxidenfimt wasuekchdie withitamaquesus solution
f l(fgrft%riﬁ'ﬁ]dg b}/o%)a&l,n%’quﬁgl X?'alrialzrﬁlgﬁiac’%l lﬁﬁ&[}dgnta%d 1% of
hydrofluoric acid to a position near the silicon substrate to form
a trench isolation structure.
Example 2
25 The procedure of Example 1 was repeated, except that
the polysilazane solution was changed to polysilazane solution B,
coating of the polysilazane solution and curing were divided in
three times, and steps (1) to (3) were repeated three times.
Example 3
30 The procedure of Example 1 was repeated, except that
the polysilazane solution was changed to polysilazane solution B
and, after step (3), a 300 nm-thick silicon dioxide film was
formed by HDP-CVD.
Example 4
35 A trench isolation structure was formed in the same
manner as in Example 1, except that a 10 nm-thick polysilicon



bare silicon and curing the coating under the sane
conditions, the chemcal structure was anal yzed by
FTIR As a result, only absorption of Si-O bond
attributed to wavenunber 1080 @&® 1 lo was observed,
and nelther absorptlon of N-H bond attributed to
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ol MBI "0 0PY S | azhne sol it Lon and curi ng' ver e
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1560 008 C e Bnebe WebRabess 22°h (romen "
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20 step of polishing by CMP and etching of the polysilazane-derived
silicon dioxide film to a position near the substrate as step (4)
were carried out before step (3). Here an aqueous solution
containing 30% by weight of ammonium fluoride and 1% of
hydrofluoric acid was used for etching before step (3).
25 Comparative Example 1
A trench isolation structure was formed according to
“second embodiment” described in Japanese Patent No.
3178412 as follows. ‘
(1) Polysilazane solution C was coated onto a silicon substrate
30 by spin coating.
(2) The coated silicon substrate was prebaked by allowing the
coated silicon substrate to stand in an inert atmosphere at
200°C for 3 min.
(3) The prebaked coated silicon substrate was introduced in an
35 electric oven, was heated in a water vapor atmosphere at 400°C
for 60 min. The temperature was then raised to 900°C, and




5 manner as in Exanple 1, except that, after step (4)

in Exanple 1, the step of bringing again the
tenperature to 200C, introducing the assenbly into a
curing oven under a pure oxygét at nosphere, and

heati ng the assenbly under an oxygen atnosphere
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sub31v78#42 3s fbllosys.n coating. (2) The coated silicon
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si T ¢con dPOXI enf‘ilmon the surface of the silicon

20 (3) The prebaked substrate is introduced into an electric oven

at 200°C while introducing pure oxygen as an atmosphere gas,
where the substrate is heated in an oxygen atmosphere
containing a water vapor concentration of 70% to a temperature
of 800°C at a temperature rise rate of 10°C/min to cure the

25 coating.

(4) The silicon dioxide film on the surface of the silicon
substrate was polished by CMP until the silicon nitride film was
exposed.

(5) The silicon nitride film exposed on the surface was removed

30 by etching with an aqueous phosphoric acid solution of 80°C.

(6) The silicon dioxide film was etched with an aqueous solution
containing 30% by weight of ammonium fluoride and 1% of
hydrofluoric acid to a position near the silicon substrate to form
a trench isolation structure.

35 Under the same conditions as in Examples 2 to 7 and

Comparative Examples 1 and 2, a polysilazane solution was



substrate was polished by CMP until the silicon
nitride filmwas exposed. 5 (5) The silicon nitride
filmexposed on the surface was renoved by etching
wi th an aqueous phosphoric aci #%sol ution of 80C. (6)
The silicon dioxide filmwas etched with an aqueous
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Under the sane conditions as in Exanples 2 to 7 and

Co rgti've Exanples 1 and 2, a polysilazane sol ution
e Relative height from upper end of trench Void
with width 1.0 um
Trench width 0.5um | 02um | O.1um | 0.05um 0.05 um
Example 1 0.00 um | -0.03 um | -0.05 um | -0.08 pm None
Example 2 0.00 um | 0.00 um | -0.02 um | -0.04 um None
Example 3 -0.01 um | -0.02 um | -0.02 um | -0.04 um None
Example 4 -0.01 um | -0.01 pm | -0.01 um | -0.02 um None
Example 5 -0.01um | -0.01 um | -0.03 um | -0.04 um None
Example 6 0.00 um | -0.01 um | -0.01 um | -0.01 um None
Example 7 -0.01 um [ -0.01 um | -0.03 um | -0.05 um None
Present at
Comp.Ex.1 |-0.03pum [ -0.09 um | -0.24 um | -0.41 um lower end
Comp.Ex.2 |-0.05um [ -0.08 um | -0.18 um | -0.22 um None

In the table, minus indicates that the upper end of the
trench part is lower than the upper end of trench with width 1.0
pm.

As is apparent from the above results, the trench
isolation structures formed by the method according to the
present invention can provide substrates that are free from



coated onto bare silicon to forma coating, and the
coating was cured to forma filmof which the

chem cal structure was analyzed by FTIR As a result,
it was found that, for all the 2%ases, the raw

mat eri al pol ysil azane was fully converted to 5
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results were as shown in Table 1. Table 1 Relative

hei ght from upper end of trench Void with width 1.0 m
Trench width0.5 nD.2 nD.1 nD.05 nD. 05 m Exanpl e 10. 00
m 0.03 m0.05 mO0.08 mNone Exanple 20.00 nD.00 m 0.02
m 0. 04 nNone Exanple 3-0.01 m0.02 m 0.02 m 0.04 nNone
Exanple 4-0.01 m0.01 mO0.01 mO0.02 nNone Exanpl e
5-0.01 gm0.01 mO0.03 mO0.04 nNone Exanple 60.00
m0.01 mO0.01 mO0.01 mNone Exanple 7-0.01 m0.01

m 0.03 m 0.05 mNone Conp. Ex. 1-0.03 m0.09 mO0.24

m 0.41 nPresent at |ower end Conp. Ex. 2-0.05 m0.08
Am 0.18 m 0.22 nNone 20 In the table, mnus indicates
that the upper end of the trench part is |ower than
the upper end of trench with wwdth 1.0 m




As is apparent fromthe above results, the trench

i solation structures forned by the nmethod according to
the 25 present invention can provide substrates that
are free from23 structural deRécts such as voids,
have uniformtrench upper end height, and have

excel lent planarity. On the gLRfMgand, for the

trench isolation structures by the conventi onal
nmethod, it is apparent that a narrower trench w dth
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a polishing” step “of selectively polishing said silicon
dioxide film by CMP (chemical mechanical polishing); and
an etching step of selectively removing, by etching, the
silicon dioxide film remaining unremoved after the polishing

step.

2. The method for trench isolation structure formation
according to claim 1, wherein said polishing is carried out after
repeating the steps from the coating step to the curing step
twice or more.

3. The method for trench isolation structure formation
according to claim 1 or 2, wherein, after said curing steps, the
silicon dioxide film is formed by a high-density plasma CVD
process followed by said polishing.

4. - The method for trench isolation structure formation
according to any one of claims 1 to 3, wherein, before the



according to claim1, wherein said polishing is
carried out after repeating the steps fromthe
coating step to the curing step twice or nore. 3. The
met hod for trench isolation strdRkture formation
according to claim1 or 2, wherein, after said curing
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a coating step of coating a polysilazane solution,
prepared by dissolving polysilazane in an organic solvent, onto
said substrate to form a polysilazane coating;

a prebaking step of prebaking the coated substrate while
regulating the temperature in the prebaking step so that the
temperature is raised in a temperature range of 50°C to 400°C
over time;

a polishing step of selectively polishing said silicon
dioxide film by CMP (chemical mechanical polishing);

an etching step of selectively removing, by etching, the
silicon dioxide film remaining unremoved after the polishing
step; and

a curing step of treating the prebaked substrate in an
inert gas or oxygen atmosphere having a water vapor
concentration of not less than 1% at a temperature above the
maximum prebaking temperature to 1000°C or below to



di oxide filmby CMP (chem cal nechanical polishing);
an etching step of selectively renoving, by etching,
the silicon dioxide filmrenaining unrenoved after
the polishing step; and a curi2®g step of treating the
prebaked substrate in an inert gas or oxygen

e RS a LB G A GRROE HgR

prebaki ng tenperature to 1000C or below to 26 convert
the pol ysilazane coating to a silicon dioxide film



